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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401. ERA is also available at authorized 
GPO Depository Libraries. (List is provided on the in- 
side back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Milton O. Whitson 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 


The Netherlands 
Norway 

Spain 

Sweden 
Switzerland 
United Kingdom 
Italy United States 
Japan 


Finland 

France 

Federal Republic of 
Germany 





The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 














How To Read A Citation 


The principal data elements included in these citations are: 


. Abstract number within volume. 

. Report number identification for report-type literature. 
. Title and subtitle (non-English title may appear in 
parentheses, if applicable). 


. Author(s). First 10 names in the data record are printed, 


then “et al.” is listed. 


. Author affiliation. Only first one is listed, in parentheses 


after author(s) to which it applies. 

. Collaboration, if present. 

. Corporate author(s) identifying corporation responsible 
for document. 

. Date of publication. If not known, a processing date is 
in brackets. 

. Number of pages or page range. Prices are based on 
total pages unless special pricing applies. 

. Language of document if non-English. 

. Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph. 

. Sponsoring organization. 

. Contract or grant number. 

. Secondary identifying number; may be a conference 
number. 

. Conference title, location, and date, if applicable. 

. Order number. The “DE” order number may be used 
for ordering from NTIS or OSTI, as appropriate. The 
"Tl" prefix is valid only at OSTI. 

. Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. 
(See information on following page.) 

. Drop note or explanatory statement. 

. Abstract. 

. Subject descriptors. Listed only if no abstract or only a 
brief statement is included. 


16 Number DE89007246. Available from NTIS, PC AO3/MF A01 - mo 
(6) OSTI; GPO Dep. (17) 


Sample Citations 


Report — 
oe . 
18494 (DOE/ER/40438- T1) [Development of a hydrogen and 
7~ deuterium um polarized gas target for application in storage rings]: (6) 
Progress report. “‘Haeberli, W. Phys vPcollaboration. Wisconsin RS 
Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored bye(i2) 


DOE E Research. DOE Contract FG0O2-88ER40438. Ord 
nergy Resear ontrac rder 


( 3 \ 


Laan 


~ 
This paper briefly discusses the Wisconsin test facility for storage 


cells; results of target tests; the new UHV.. 


Report Analytic 
r ; ps 
18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 
like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. ;-~ 
Se Fizicheskij Inst“1988. (In Rus€ian). In Experimental and theoretical 10) 
physics. Collection. Order Number DE89780060. Available from NTIS (11) 
(US Sales Only), PC A03/MF A01; INIS. 
Kratkie Soobshcheniya po Fizike.; no. 6. 
SILVER lONS/energy-level transitions; XENON lONS/energy- 
level transitions; CORRELATIONS; D STATES; E STATES;...<«———420) 


— 





/ 
——_—_— 


3) 

54 ofair “— 

pollution in house due to use of various fuels. a Dayu (Chengdu 5) (5) 

Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON - 

(peli enon 66 
(Canada). 1990.(CONF-900724-Vol.1: IndoorAir’90: 5th international 
conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
- 3 aug 1990). In Indoor air ’90: The fifth international conference on 

indoor air quality and climate. Volume 1: Final report. 786p. Order _—. 

, ees { ) 

Number DE90017786. Source: NTIS. YS 
Air pollution in houses caused by combustion of coal is more 
serious than that by combustion of natural gas and methane (primarily 
by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 


19 


bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 








How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 








How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 
» YJ t 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabi! 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu 
tion category. A typical entry is: 


DOE/ER/40438- 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report 

15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
tudy on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 

15:18494 DOE/ER/40438-T1 

Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


FG02-88ER60664 


DE89007246 MF-411 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 


level and the 313 sec 


d-level categories. Because each issue of ERA publishes citations only for those documents announced 


during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 
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NATURAL GAS 
Reserve 

Explora 
Drilling 
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Health an 
Economic 
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Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


OIL SHALES AND TAR 
SANDS 
Reserves, Geology, and 
Exploration 
Drilling, Fracturing, and 
Mining 
»roduction, Recovery, and 
Refining 
Properties and Composi 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 
Combustion 


WA 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

= ana 

erties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 

Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


*The numerical sut 
data systems. Categories < 
Categories and Scope 


-ategory scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
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SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power 
Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal! Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 








Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumpt 1d Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 
MHD Generators 


EHD Generators 


Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 


Miscellaneous C 


Ss Converters 


ENERGY CONSERVATION, 


CONSUMPTION, AND 
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Transportatio 


Industrial and Agricultural 
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SYSTEMS 
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MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 


PARTICLE ACCELERATORS ” 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 
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Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 











Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 
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Fission) 
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Molecules 
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Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


Refer also to citation(s) 12390, 12978, 13138, 13139, 13141, 
13142, 13143, 13144, 13146, 13147, 13149, 13150, 13151, 13152, 
13196, 13197, 13198, 13199, 13200, 13201, 13202, 13203, 13245, 
13246, 13276, 14725 


11611 (CONF-920979— ) Opening greeting: Comments of 
Donald E. Jakeway, Director, Ohio Department of Develop- 
ment. Jakeway, D.E. (Ohio Department of Development, Columbus 
(US)). USDOE, Washington, DC (United States). Nov 1992. From 
1. annual clean coal technology conference; Cleveland, OH (United 
States); 22-24 Sep 1992. In US Department of Energy first annual 
clean coal technology conference. 971p. Order Number 
DE93004314. Source: OSTI; NTIS; INIS. 

Comments by Jakeway on the Clean Coal Technology Program, 
particularly as it applies to Ohio. In the 1980’s Ohio created its own 
clean coal technology program, which is now one of the leading 
programs in the U.S. It has supported more than 80 projects and 
allocated approximately $84 million. Ohio is also developing an en- 
ergy strategy. Clean coal technologies are themselves a valuable 
commodity which can be exported. 


11612 (CONF-920979— ) Clean coal technology: Energy to 
drive world evolution. Altmeyer, T. (National Coal Association, 
Washington, DC (US)). USDOE, Washington, DC (United States). 
Nov 1992. From 1. annual clean coal technology conference; 
Cleveland, OH (United States); 22-24 Sep 1992. In US Department 
of Energy first annual clean coal technology conference. 971p. Or- 
der Number DE93004314. Source: OSTI; NTIS; INIS. 

Remarks by Thomas Altmeyer Senior Vice President National 
Coal Association to the first annual clean coal technology confer- 
ence. The energy precipitated crises of the 70’s and 80's convey a 
lesson. For geopolitical and economic reasons, our national cannot 
permit itself to remain strategically dependent on imported energy. 
We must use all our domestic energy resources - coal, oil, gas, nu- 
clear, renewable, conservation and efficiency. Our challenge is to 
frame the problems accurately and comprehensively for technol- 
ogy, and to do it in ways that enable the future rather than 
constrict it. Only coal can be counted on to deliver the increments 
of power needed to keep the american economy growing and inter- 
nationally competitive. No other fuel offers the same advantages: 
suitability; availability; dependability; lowest cost; and a rapidly ad- 
vancing, high-efficiency base of combustion technology. Coal will 
continue to energize america. 


11613 (CONF-920973— ) Technologies in the international 
marketplace: Keynote address. Randolph, J.G. (Department of 
Energy, Washington, DC (US)). USDOE, Washington, DC (United 
States). Nov 1992. From 1. annual clean coal technology confer- 
ence; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

This conference marks the transition of the Clean Coal Technol- 
ogy (CCT) Program from a concept, surrounded by skepticism that 
Government and industry could work together, to a successful part- 
nership that is addressing some of the Nation’s most significant 
energy and environmental issues. Projects now underway through 
joint sponsorship are producing data that will: demonstrate that 
coal can be used for energy while meeting even the most stringent 
of environmental requirements and establish the feasibility of a 
number of power production and/or pollution control options that 
can be used by utilities to produce power more efficiently while 
meeting the requirements of load growth and the demands of the 
environment. 


0103 Preparation 


Refer also to citation(s) 11642, 11712, 11723, 11742, 11771, 
11775, 11786, 11787, 12376, 12386 


11614 (CONF-920427-, pp. 321-338) Conventional and ad- 
vanced coal cleaning technology: Application to low rank 
coal. Arnold, B.J. (CQ Inc., Homer City, PA (US)); Akers, D.J. 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. From Energy and environment: 
transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1—5; Volume 2, Sessions 
B1-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

Over the last decade, several US low rank coals, specifically 
subbituminous and lignite, have been tested at CQ Inc.’s Coal 
Quality Development Center (CQDC) using conventional coal 
cleaning technologies. These conventional cleaning processes 
have reduced ash and SOz2 content by as much as 60 percent at 
energy recoveries of over 90 percent. Today the cost of cleaning 
many of these low rank coals is prohibitive in the US. However, in 
the future, cleaning these coals to lower sulfur levels prior to blend- 
ing with higher sulfur coals may become an economical solution to 
emissions problems. Various researchers in the US have also been 
investigating new technologies for upgrading the fines fraction of 
low rank coals and for improving the quality of these coals by re- 
ducing their high inherent moisture content. This paper presents 
the results of conventional coal cleaning tests conducted on five 
low rank coals at the CQDC and reviews emerging advanced tech- 
nologies for beneficiating such coals. 14 refs., 5 figs., 6 tabs. 


11615 (CONF-920427-, pp. 339-352) French experience in 
coal-washing-plant residues: The Emile Huchet story. Rollin, 
J.P.; Lucat, P. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center; Vyzkumny 
Ustav Energeticky, Prague (Czechoslovakia). [1992]. From Energy 
and environment: transitions in Eastern Europe; Prague 
(Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy and 
environment: Transitions in Eastern Europe: Volume 1, Sessions 
A1-5; Volume 2, Sessions Bi-5, Ci-4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

This paper deals with the techniques developed at the Lorraine 
branch of the French Coal Board - Charbonnages de France (CdF) 
- to get the best possible use of the non-marketable secondary 
products generated by their coal washing plants, i.e the very high 
ash middlings and the very fine coal particles - called schlamms - 
transported by the washing plant water. These secondary products, 
along with some coke-oven gas, fuel the 1,200 MW Lorraine basin 
Emile Huchet power station. The pulverized coal boilers, burn 
schlamms and middlings, when the new 125 MW circulating flu- 
idized bed (CFB) boiler uses only schlamms. This 125 MW CFB 
boiler - one of the world’s largest - was put into service in July 
1990. The successful operation of this unit has led the French utili- 
ties Electricite de France and CdF to consider a new extrapolation 
of the CFB technology, the Provence 250 MW project, which has 
been decided at the end of 1991. In 1990, coal fired plants con- 
tributed for about 70 percent of the electricity generated from fossil 
fuels. There are mainly two types of coal-fired power plants in 
France: those operated by CdF, which are captive power plants io- 
cated close to coal mines and which burn washery residues and 
low-grade coals of various characteristics; and power plants burn- 
ing French and imported coal. In the 1950’s, Charbonnages de 
France began using secondary products (schlamms and middlings 
from its coal washing plants enar the Lorraine Collieries) to fuel its 
own power stations and supply the French grid with electricity. In 
1991, Lorraine Collieries Power Plant produced 4.46 billions kWh 
and owned four units: two 125 MW units, one 343 MW unit, and 


ERA Vol. 18, No. 5 1 





01 COAL, LIGNITE, AND PEAT 
0103 Preparation 


one 600 MW unit for a total of 1,200 MW. It is the Emile Huchet 
power station in Carling. The purpose of this presentation is to re- 
view 40 years experience of treatment and use of coal washing 
plant residues. 8 figs., 1 tab. 


11616 (CONF-920427—, pp. 353-363) Upgrading Yugosla- 
vian lignite to concentrated coal-water fuels. Ljubicic, B. (Univ. 
of North Dakota, Grand Forks (US)); Wilison, W.G.; Bukurov, Z.; 
Cvijanovic, P.; Stajner, K. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center; 
Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). [1992]. 
From Energy and environment: transitions in Eastern Europe; 
Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy 
and environment: Transitions in Eastern Europe: Volume 1, Ses- 
sions A1—5; Volume 2, Sessions B1-5, C1-4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

A principal factor governing Yugoslavian energy supplies, in spite 
of its break with the Slovenia and Croatia is likely to be pressure to 
use indigenous sources. Low-rank coal (LRC) regardless of the 
highly variable economics from site to site, will remain the domi- 
nant fuel for a considerable period ahead, mainly because of the 
difficulty of paying hard currency for alternative fuels on the world 
market, even if they were less expensive. Economics and political 
tension in Kosovo, where almost half of Yugoslavia’ lignite reserves 
are likely to slow development in that region. Instead, the use of 
other reserves located along and under the Danube River near 
Kovin are now being developed. Since conventional strip mining is 
not feasible, Kovin lignite is to be mined as a coarse/coal-water 
slurry for the first time using dredging equipment. Potentially the 
most attractive way to utilize these coals for power generation 
would be to combine hydraulic mining techniques with aqueous 
ash removal, hydrothermal processing, solids concentration, and 
coal-water fuel (CWF) combustion. Technical and economic 


assessment of this operation is being implemented. A jointly spon- 
sored research project with Electric Power of Serbia, Belgrade, 
Yugoslavia, to investigate the application of the nonevaporative hy- 
drothermal drying procedure (commonly called hot-water drying 


[HWD]) developed at the EERC to the Kovin lignite is discussed. If 
an efficient mining system and HWD are used, Yugoslavia might 
be in a position to supply energy in the form of CWF to the neigh- 
boring countries within the next five to ten years. Since Yugoslavia 
will continue to be highly dependent on lignite, either selfimposed 
or European Community environmental pressure likely will be 
placed on coal consumers to address pollution problems. Project 
Kovin will help to maximize the use of the indigenous fuel to re- 
duce the emission problems in Yugoslavia and perhaps provide 
clean energy to others. 7 refs., 4 figs., 2 tabs. 


11617 (CONF-920427—, pp. 366-380) Coal-water fuel stor- 
age and handling in power plants. Pedrelli, G. (ENEL - Thermal 
and Nuclear Research Center, Pisa (IT)); Rossi, C.; Marcolongo, 
V.; Groppelli, P.; Abram, M. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center; 
Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). [1992]. 
From Energy and environment: transitions in Eastern Europe; 
Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy 
and environment: Transitions in Eastern Europe: Volume 1, Ses- 
sions A1—5; Volume 2, Sessions B1-5, C1-4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

On the basis of the experience reached during the R & D Pro- 
gram on CWF utilization, guidelines are presented for designing 
CWF storage and handling circuits, including the definition of the 
optimal materials for piping and the results of dynamic tests carried 
out on an experimental! circuit just designed to simulate burners 
operations. The experience described In this paper comes from the 
critical analysis of the results obtained both from CWF long term 
operation on S. Gilla No. 2 Power Plant (85 Mwe oil-designed util- 
ity boiler) and from specific tests conducted on the experimental 


circuit equipped to evaluate components, materials, and dynamical 
behavior. 5 refs., 11 figs. 


11618 (CONF-920427-, pp. 381-394) Coalwater fuels. Irwin, 
W. (International Coal Preparation Consultants Limited, Calgary, 
Alberta (CA)); Willson, W.G. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center; 
Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). [1992]. 
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From Energy and environment: transitions in Eastern Europe; 
Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy 
and environment: Transitions in Eastern Europe: Volume 1, Ses- 
sions A1-5; Volume 2, Sessions B1-5, C1—4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

Coal slurries and their properties were known and understood in 
the last century, and work in firing a coal-water mixture predates 
current activities. Scientists of the day saw that by grinding coal to 
extremely fine sizes and mixing it with certain chemicals and water, 
an efficient, clean-burning, coal-based fuel could be made, which 
would be easy and convenient to transport, store, and feed into a 
burner. While such experiments and small-scale testing were suc- 
cessful, the economic need was lacking, and none was seriously 
pursued. A diagram illustrating the various steps and landmarks 
associated with present-day development of CWF technology in 
Canada is included. During this period of development, two phe- 
nomena had profound effects on coal utilization, a situation which 
sparked the renewed interest in coal-water fuels that has finally led 
to CWF technology becoming established. The more sudden event 
was the OPEC-initiated international oil crisis in 1973, which 
brought about abrupt and dramatic changes, came the gradually 
increasing momentum of the environmental movement. The result 
of both these forces made it necessary to find methods for burning 
and using coal more cleanly, as coal utilization began to increase 
significantly following measures adopted in international energy 
markets to replace imported oil with coal for power generation. 
This led to new advanced coal cleaning techniques and improved 
combustion technologies being developed for coal utilization pur- 
poses. These technological advances occurred in parallel with the 
development of coal-water fuels, complementing each other by per- 
mitting the range of coal-based energy options to be extended to 
include CWF as a direct replacement for oil. Deep cleaning tech- 
niques, developed as part of clean coal technology for reducing 
both ash and sulphur in coal, can readily be employed as a benefi- 
ciation step in the manufacture of CWF. 7 refs., 6 figs., 1 tab. 


11619 (CONF-920427-—, pp. 395-406) Coal briquetting: An 
environmental and commercial challenge. Young, B.C. (Univ. of 
North Dakota, Grand Forks (US)). North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center; Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). 
[1992]. From Energy and environment: transitions in Eastern Eu- 
rope; Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: 
Energy and environment: Transitions in Eastern Europe: Volume 1, 
Sessions A1-5; Volume 2, Sessions B1-5, C1-4, and poster ses- 
sions. 757p. Order Number DE93000643. Source: OSTI; NTIS. 

Renewed interest in coal briquetting has resulted from economic, 
environmental, and material handling needs, as well as from the 
promising development of niche markets. The availability of auto- 
mated large capacity roll presses, the development of new binders, 
and a high-pressure elevated temperature briquetting process 
without binder have been further motivating forces. This paper de- 
scribes briefly the briquetting process, the role of binders, and the 
impact of specific coal properties on the compaction of fine coal. 
Recent development work at the CSIRO Division of Coal and 
Energy Technology in Sydney, Australia, is used to illustrate the in- 
fluence of several factors on briquette quality. In addition, some 
recent coal briquetting technologies, as well as the cost, benefits, 
and opportunities for briquetting, are discussed. 21 refs., 6 figs., 1 
tab. 


11620 (CONF-920427-, pp. 685-686) Clean fuel option in 
China - the application of CWF. Wang, Z. (China Univ. of Mining 
and Technology, Beijing (CN)); Wu, P.L. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center; Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). 
[1992]. From Energy and environment: transitions in Eastern Eu- 
rope; Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: 
Energy and environment: Transitions in Eastern Europe: Volume 1, 
Sessions A1-5; Volume 2, Sessions B1-5, C1-4, and poster ses- 
sions. 757p. Order Number DE93000643. Source: OSTI; NTIS. 

A general picture is given on primary energy consumption in 
China, in which coal accounts for more than 75%. The resulting 
energy waste and pollution are especially emphasized. Under the 
national policy on energy, i.e., substitution of oil by coal and more 





efficient and clean usage of coal, different options are proposed, 
which have been demonstrated to a certain extent. Coal-water fuel 
is found to be a promising option. A detailed review is given on 
several demonstration CWF projects of the CWF's preparation, 
handling, and utilization performance of its application in an indus- 
trial scale is shown. The feasibility of CWF as a clean fuel option is 
analyzed specifically to the Chinese situation. Problems encoun- 
tered in demonstration trials, which need to be solved in order to 
improve it as a satisfactory option, are discussed, and measures 
are proposed. The conclusion deals with the prospect of CWF 
application in China in a broad sense, which may be of radical im- 
portance for the Chinese energy sector in years to come. 


11621 (CONF-920427-, pp. 687-688) The application of 
pressure-electrochemical dewatering in coal preparation. 
Shan, Z.J. (China Univ. of Mining and Technology, Beijing (CN)); 
Yan, X.M.; Zhang, C.S.; He, X. North Dakota Univ., Grand Forks, 
ND (United States). Energy and Environmental Research Center; 
Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). [1992]. 
From Energy and environment: transitions in Eastern Europe; 
Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy 
and environment: Transitions in Eastern Europe: Volume 1, Ses- 
sions A1-—5; Volume 2, Sessions B1-5, C1-4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

An increasing proportion of fines in flotation concentrates and 
tailings in coal preparation aggravates the solid-liquid separation 
using traditional methods. This results in high residual water 
content in the filter cake and serious problems in either the coal- 
washing process or the environment of the plant. For this reason, it 
is imperative to develop some efficient dewatering methods and 
equipment in the coal preparation industry. Based on the research 
work carried out for a long time, it was found that the electrochemi- 
cal dewatering method is efficient for both flotation fines and 
tailings. Combining the electrochemical method with mechanical 
forces forms a new dewatering method, pressure-electrochemical 
dewatering (PED), with which one can more efficiently and eco- 
nomically dewater slurry with high fines content, since both merits 
(removing free water among solid particles by mechanical pressure 
and removing tied water on the particle surface by electrochemical 
force) are fully utilized. Main operation parameters, such as slurry 
concentration, particle-size distribution of feed, dewatering time, 
voltage, mechanical pressure, etc., have been investigated and the 
optimum operation conditions found. Two basic types of pressure- 
electrochemical dewatering machines have been tested in the 
authors’ laboratory: the chamber type and the belt one. Results of 
their PED machines show that this method is more efficient than 
both vacuum and pressure methods. Under the same conditions of 
feed, in which the -75 micron fraction is more than 80%, the resid- 
ual moisture content of cake by the PED method is 4 to 8 percent 
points lower than that by mechanical filtering, while the energy 
consumption is increased at most 20 kWh per ton dry coal. 


11622 (CONF-920427-, pp. 689-690) A promising approach 
for fine coal beneficiation: Selective agglomeration using light 
hydrocarbons. Morsi, B.!. (Univ. of Pittsburgh, PA (US)); Araujo, 
G.; Kim, S.; Ciocco, M.V.; Chiang, S.H. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center; Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). 
[1992]. From Energy and environment: transitions in Eastern Eu- 
rope; Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: 
Energy and environment: Transitions in Eastern Europe: Volume 1, 
Sessions A1—5; Volume 2, Sessions B1-5, C1-4, and poster ses- 
sions. 757p. Order Number DE93000643. Source: OSTI; NTIS. 
The investigation of the effect of grinding procedures and operat- 
ing conditions on the performance of selective agglomeration 
processes for fine cleaning is the key to the development of this 
advanced technology. In these processes, fine coal-water slurries 
are contacted with a hydrocarbon in a high-shear agglomerator. 
Upon mixing, the hydrocarbon selectively wets and bridges the 
clean coal macerals forming agglomerates, while the mineral mat- 
ter remains dispersed in the water phase. The research conducted 
in the present work is illustrated through the discussion of a case 
study. The interactions between both grinding method and particle 
size with several agglomeration variables such as agglomerant to 
coal ratio, mixing speed, slurry concentration, and agglomeration 
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time were statistically analyzed to determine an initial set of experi- 
mental conditions. It was concluded in this stage of the study that 
wet grinding to 200 mesh x 0 provided superior agglomeration per- 
formance in terms of energy recovery and product quality (ash and 
sulfur content). Further optimization of the process was continued 
by varying the agglomeration parameters mentioned above. The 
data showed that although it was possible to obtain energy recov- 
eries higher than 95%, the ash and pyritic sulfur rejections were 
not satisfactory (<75%). This problem was addressed using a 
number of strategies such as the addition of pyrite depressants, 
multistage cleaning, and selective grinding. The combination of 
some of these techniques produced premium-quality coal (1.7% 
ash and 1.6% sulfur) while maintaining the same levels of energy 
recovery. The experimental work conducted in this study can be 
used as a guideline for the development of an agglomeration pro- 
cess for other coals and as the basis, for the design of a cleaning 
circuit for fine coals. 


11623 (CONF-920427—, pp. 693-694) The potential of air- 
sparged hydrocycione flotation in environmental technology. 
Miller, J.D. (Univ. of Utah, Salt Lake City (US)); Yi, Y.; Hupka, J. 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. From Energy and environment: 
transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1—5; Volume 2, Sessions 
B1-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

Air-sparged hydrocyclone (ASH) flotation is a high capacity 
flotation technology originally developed in the Department of Met- 
allurgical Engineering at the University of Utah for processing 
mineral resources. However, the technology has been found to be 
useful in industrial waste processing, recycling for the recovery of 
secondary resources, and in remediation of environmental disas- 
ters. For example, areas in which the ASH technology has 
demonstrated potential include: cleaning of waste coal fuels, air 
stripping to remove volatile organics from drinking and process wa- 
ter, water disinfection by ozone or chlorine sparging, dispersed oil 
removal from water, and contaminated soil remediation. Recently, 
the ASH has been studied extensively for de-inking flotation in the 
waste paper recycling industry and has been shown to have excel- 
lent efficiency/capacity. In fact, a 20 million-dollar plant is under 
construction in the US and is scheduled for start-up this summer. 
The ASH technology can provide a specific capacity hundreds to 
thousands of times higher than that which can be achieved in con- 
ventional equipment, and is expected to be far superior to other 
standard technologies. The design and the principles of flotation in 
the air-sparged hydrocyclone are described. Experimental data with 
the 2-inch and 6-inch ASH systems for fine coal flotation, volatile 
organics stripping, and de-inking flotation for paper recycle are pre- 
sented and discussed. 


11624 (CONF-920427-, pp. 714-715) What methods should 
be used to reduce sulfur dioxide pollution. Guo, M.X. (China 
Univ. of Mining and Technology, Beijing (CN)); Liu, Q.X.; Shao, 
X.X.; Yu, M.L. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center; Vyzkumny 
Ustav Energeticky, Prague (Czechoslovakia). [1992]. From Energy 
and environment: transitions in Eastern Europe; Prague 
(Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy and 
environment: Transitions in Eastern Europe: Volume 1, Sessions 
A1-5; Volume 2, Sessions B1-5, C1-4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

In this paper the distribution of high sulfur and the harmfulness 
of sulfur dioxide pollution emitted by coal combustion in China are 
described. The industrial practice and current research of removing 
pyrite, especially from coal prior to combustion, are reviewed. The 
authors concluded that sulfur in Chinese coal exists mainly as 
pyrite, so the best way to lower the amount of sulfur dioxide emis- 
sions and recover pyrite for utilization is to increase the amount of 
high sulfur coal cleaning and to carry the technology of gravity 
separation-HGMS-flotation into practice in China. A proposal about 
a dense medium cyclone-HGMS-column system is reported. 
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11625 (CONF-920979-, pp. 5.21-32) Rosebud SynCoai™ 
Partnership Advanced Coal Conversion Process demonstra- 
tion project. Viall, A.J. (Western Energy Co., Colstrip, MT (US)); 
Richards, J.M.; Sheldon, R.W. USDOE, Washington, DC (United 
States). Nov 1992. From 1. annual clean coal technology confer- 
ence; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

Rosebud SynCoai™ Partnership's Advanced Coal Conversion 
Process (ACCP) is an advanced thermal coal drying process cou- 
pled with physical cleaning techniques to upgrade high-moisture, 
low-rank coals to produce a high-quality, low-sulfur fuel. The coal 
is processed through two vibrating fludized bed reactors that re- 
move chemically bound water, carboxyl groups, and volatile sulfur 
compounds. After drying, the coal is put through a deep-bed strati- 
fier cleaning process to effect separation of the pyrite rich ash. The 
process enhances low-rank western coals with moisture contents 
ranging from 25-55%, sulfur contents between 0.5 and 1.5%, and 
heating values between 5,500 and 9,000 Btu/lb. The upgraded sta- 
ble coal product has moisture contents as low as 1%, sulfur 
contents as low as 0.3%, and heating values up to 12,000 Btu/Ib. A 
45 ton per hour demonstration plant constructed adjacent to West- 
ern Energy Company's Rosebud mine unit train loadout facility near 
the twon of Colstrip in southeastern Montana has begun initial op- 
eration. Rosebud SynCoal’s demonstration plant is sized at about 
one-tenth the projected throughput of a multiple processing train 
commercial facility. As operational testing has proceeded some 
product quality issues have emerged, although the product has met 
the BTU, moisture and sulfur specifications. 2 refs., 1 fig., 1 tab. 


11626 (DOE/PC/88885-T5) Proof of concept and perfor- 
mance optimization of high gravity batch type centrifuge for 
dewatering fine coal: Quarterly technical progress report No. 
3, March 20, 1990—June 20, 1990, Revision. Smith, L.B.; Durney, 
T.E. Jr. Coal Technology Corp., Bristol, VA (United States). 24 Jul 
1990. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC88885. Order Number 
DE93008032. Source: OSTI; NTIS; GPO Dep. 

Coal Technology Corporation (CTC) believes that the new CTC 
high gravity, high production, batch type centrifugal dryer technol- 
ogy can play a significant role in improving the product quality as 
well as costs of operation in coal processing plants. It is further 
believed that the new centrifugal dryer technology can form an im- 
portant part in systems used to clean up the millions of tons of coal 
fines in refuse piles and ponds. It is anticipated that the new cen- 
trifuge can become an important ancillary to the advanced deep 
cleaning processes for coal. Because of these convictions, CTC 
has been engaged in a pioneering research effort into the new art 
of drying fine clean coal in high gravity, high production, batch type 
centrifuges, since 1981. This work has progressed to the point 
where the new centrifugal dryer technology is nearly ready for 
commercialization. It promises to provide needed fine coal drying 
capability at somewhat lower capital costs and at substantially 
lower operating costs than competitive systems. It also promises to 
do so with no detrimental effects on either the coal quality or the 
evironment. The primary objective of this project is to prove the 
concept in a commercial coal processing plant environment. The 
proof of concept tests will also include testing with a variety of 
coals from different regions. A further objective will be to optimize 
the efficiency and the cost effectiveness of the new centrifugal 
dryer technology. 


11627 (DOE/PC/89664—-T5) Advanced Coal Conversion Pro- 
cess Demonstration Project: Environmental Monitoring Plan. 
Western Energy Co., Colstrip, MT (United States). Apr 1992. 80p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-90PC89664. Order Number DE93007623. Source: 
OSTI; NTIS; GPO Dep. 

Western Energy Company (WECO) was selected by the Depart- 
ment of Energy (DOE) to demonstrate the Advanced Coal 
Conversion Process (ACCP) which upgrades low rank coals into 
high Btu, low sulfur, synthetic bituminous coal. As specified in the 
Corporate Agreement, RSCP is required to develop an Environ- 
mental Monitoring Plan (EMP) which describes in detail the 
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environmental monitoring activities to be performed during the 
project execution. The purpose of the EMP is to: (1) identify moni- 
toring activities that will be undertaken to show compliance to 
applicable regulations, (2) confirm the specific environmental 
impacts predicted in the National Environmental Policy Act docu- 
mentation, and (3) establish an information base of the assessment 
of the environmental performance of the technology demonstrated 
by the project. The EMP specifies the streams to be monitored 
(e.g. gaseous, aqueous, and solid waste), the parameters to be 
measured (e.g. temperature, pressure, flow rate), and the species 
to be analyzed (e.g. sulfur compounds, nitrogen compounds, trace 
elements) as well as human health and safety exposure levels. 
The operation and frequency of the monitoring activities is speci- 
fied, as well as the timing for the monitoring activities related to 
project phase (e.g. preconstruction, construction, commissioning, 
operational, post-operational). The EMP is designed to assess the 
environmental impacts and the environmental improvements result- 
ing from construction and operation of the project. 


11628 (DOE/PC/89758-T14) Kinetics of the transpassive 
oxidation of pyrite: Technical progress report, July 1, 1992- 
October 20, 1992. Hu, Weibai; Huang, Qinping; Zhu, Ximeng; Li, 
Jun; Bodily, D.M.; Wadsworth, M.E. Utah Univ., Salt Lake City, UT 
(United States). Dept. of Metallurgical Engineering. [1992]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89758. Order Number DE93008180. Source: 
OSTI; NTIS; GPO Dep. 

In the transpassive region, about 0.4 to 0.8 V (SCE), aggressive 
oxidation of pyrite occurred. The reaction products in this region 
were Fe(III) oxide, sulfate ion and partially oxidized sulfur interme- 
diates. The growth kinetics of the reaction of pyrite were studied 
using chronoamperometry measurement with both stationary and 
rotating disk electrodes. The effect of electrode rotation speed, 
solution pH and temperature were examined. Potentiostatic mea- 
surements were well correlated by a paralinear rate equation, 
suggesting the formation of an intermediate passive film, associated 
with the simultaneous dissolution of the outer layer of the film. Acti- 
vation energies of 66.17 kJ/mole (15.83 kcal/mole) and 38.67 kdJ/ 
mole (9.25 kcal/mole) were obtained for associated parabolic and 
linear rate constants respectively, at an applied potential of 0.6 V. 


11629 (DOE/PC/89758-T15) Surface electrochemical con- 
trol for fine coal and pyrite separation: Final report. 
Wadsworth, M.E.; Bodily, D.M.; Hu, Weibai; Chen, Wanxiong; 
Huang, Qinping; Liang, Jun; Riley, A.M.; Li, Jun; Wann, Jyi-Perng; 
Zhong, Tingke; Zhu, Ximeng. Utah Univ., Salt Lake City, UT 
(United States). Coll. of Mines and Earth Sciences. 20 Jan 1993. 
339p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-89PC89758. Order Number DE93008539. 
Source: OSTI; NTIS; GPO Dep. 

Laboratory flotation tests were carried out on three coals and on 
coal pyrite. Floatability measurements included natural floatability, 
flotation with a xanthate collector and salt flotation. The ranking of 
the floatability of the three coals were: Upper Freeport > Pitts- 
burgh > Illinois. The floatability of mineral pyrite and coal pyrite 
increased markedly with xanthate concentration, but decreased 
with increased pH. In general, coal pyrite was more difficult to float 
than mineral pyrite. This was attributed to the presence of surface 
carbonaceous and mineral matter, since floatability of coal pyrite 
improved by acid pretreatment. Flotation tests demonstrated that 
the floatability of coal and mineral pyrite was greatly enhanced by 
the presence of an electrolyte. Flotation was also enhanced by the 
addition of modifiers such as CuSO,4, Na2S, CO2 and EDTA. Lime 
additions markedly reduced the floatability of coal pyrite. Enhanced 
floatability of coal pyrite resulted when the pyrite was anodically 
oxidized in a specially constructed electrochemical flotation cell 
Pretreatment in potential ranges previously observed for polysulfide 
and sulfur film formation resulted in the enhanced floatability. While 
interesting trends and influences, both chemical and electrochemi- 
cal, markedly improved the floatability of coal, there is little hope 
for reverse flotation as an effective technology for coaV/coal-pyrite 
separations. The effects of poor liberation and entrainment appear 
overriding. 


11630 (DOE/PC/91164-T1) Development of the selective 
hydrophobic coagulation process: Fourth quarterly technical 





progress report, July 1, 1992-September 30, 1992. Yoon, R.H.; 
Luttrell, G.H. Virginia Center for Coal and Minerals Processing, 
Blacksburg, VA (United States). [1992]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91164 ;AC22-86PC91221 ;AC22-90PC90174. Order Number 
DE93007671. Source: OSTI; NTIS; GPO Dep. 

A novel technique for selectively coagulating and separating coal 
from dispersed mineral matter has been developed at Virginia Tech. 
The process, Selective Hydrophobic Coagulation (SHC), has been 
studied since 1986 under the sponsorship of the US Department of 
Energy. The SHC process differs from oil agglomeration, shear or 
polymer flocculation, and electrolytic coagulation processes in that 
it does not require reagents or additives to induce the formation of 
coagula. In most cases, simple pH control is all that is required to 
(i) induce the coagulation of coal particles and (ii) effectively dis- 
perse particles of mineral matter. If the coal is oxidized, a small 
dosage of reagents can be used to enhance the process. The tech- 
nical work program was initiated on July 1, 1992. Force-distance 
curves were generated for DDOA Br-coated mica surfaces in water 
and used to calculate hydrophobicity constants and decay lengths 
for this system; and a new device for the measurement of water 
contact angles, similar to the Wilhelmy plate balance, has been 
built 225 kg samples of Pittsburgh No. 8 and Elkhom No. 3 seam 
coals were obtained; a static mixer test facility for the study of co- 
agula growth was set up and was undergoing shakedown tests at 
the end of the quarter; a bench-scale lamella thickener was being 
constructed; and preliminary coagula/mineral separation tests were 
being conducted in a bench-scale continuous drum filter. 


11631 (DOE/PC/91280-T6) Coaksand attrition system and 
its’ importance in fine coal cleaning: Fifth quarterly report, 
August 31, 1992—November 30, 1992. Mehta, R.K.; Schultz, C.W. 
Alabama Univ., University, AL (United States). Mineral Resources 
Inst. 7 Jan 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91280. Order Number 
DE93009699. Source: OSTI; NTIS; GPO Dep. 

The optimal conditions found for both the median size and spe- 
cific energy for a particular system differ from one another. The 
fact that the surfaces from which these conditions are estimated 
are saddle or minimax further complicate the issue as these are 
characterized by a range of optimum conditions. However, there is 
no doubt that the conditions which are suitable for optimizing the 
product particle size may not necessarily be good for the specific 
energy. Depending on the objective, either the product size or the 
specific energy may be optimized. Besides, it seems that when the 
product particle size is optimized, the specific energy is simultane- 
ously constrained. In this manner, a better estimate of the required 
energy consumption can be obtained for scale-up purposes. When 
the results in Table 3 are compared with those of the other three 
coals given in quarterly report numbers 3 and 4, a trend/pattern is 
observed. For the four coals involved in this work, the degree of 
fineness of the product particle size depicted by either the median 
size or doo after wet stirred milling, correlates with the hardness or 
HGI. In other words, the higher the Hardgrove Index, the finer the 
product particle size. The specific energy in contrast, does not tend 
to correlate with the hardness or HGI of the coal. Rather, the softer 
coal, depending on the properties of the associated impurities ap- 
pears to consume more power. While this may initially appear to 
be a great surprise, the reasons for it are rather easy to grasp. In 
order to do this, one needs to look into such things as the proper- 
ties/characteristics of the respective coal/impurities, the grinding 
environment, the mechanism of particle breakage in the mill, and 
how the grinding force is transmitted to the media. 


11632 


(DOE/PC/92156-T1) Development and use of an ap- 
paratus to measure the dynamic surface properties of 


coal-water slurry fuels for applications to atomization 
characteristics: Quarterly technical report, November 1, 1992- 
January 31, 1993. Kihm, K.D. Texas A and M Univ., College 
Station, TX (United States). Dept. of Mechanical Engineering. 31 
Jan 1993. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92PC92156. Order Number 
DE93009656. Source: OSTI; NTIS; GPO Dep. 
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The Texas A&M University (TAMU) has been awarded a DOE 
contract to study dynamic properties and atomization characteris- 
tics of coal-water slurry (CWS) fuels. Additives are essential for 
better mixing and stable suspension of coal powders and these ad- 
ditives change CWS properties. Dynamic properties will have major 
effects on CWS fuel atomization, which constitutes highly dynamic 
processes, and will determine the combustion as well as the pollu- 
tant formation behaviors. The dynamic surface tension of CWS 
fuels can be much higher than the corresponding static surface 
tension. Experimental study of correlating the atomization charac- 
teristics and dynamic properties of CWS fuels will be performed 
during the contract period. The research projects consists of five 
tasks. Task 1 selects appropriate additives and surfactants for 
CWS fuels by measuring the stabilizing characteristics and critical 
micelle concentrations (CMC). Task 2 implements the dynamic sur- 
face tensiometer operating based on the formation of maximum 
bubble pressure. Task 3 measures dynamic properties of CWS fu- 
els as functions of bubble frequency while the fuel parameters are 
varied. The fuel parameters include coal loading, type of stabilizer 
and type of surfactant. Task 4 will devise a CWS fuel spray system 
and Task 5 will measure the spray droplet sizes using a laser 
diffraction technique. 


11633 (DOE/PC/92543-T1) Micro-agglomerate flotation for 
deep cleaning of coal: Quarterly progress report, September 
30—December 31, 1992. Chander, S.; Hogg, R. Pennsylvania 
State Univ., University Park, PA (United States). Jan 1993. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92543. Order Number DE93009702. Source: 
OSTI; NTIS; GPO Dep. 

We are investigating the use of a hybrid process - Micro- 
agglomerate flotation - which is a combination of oil-agglomeration 
and froth flotation. The basic concept is to use small quantities of 
oil to promote the formation of dense micro-agglomerates with min- 
imal entrapment of water and mineral particles, and to use froth 
flotation to extract these micro-agglomerates from the water/ 
dispersed-mineral phase. Since the floating units are agglomerates 
(about 30-50 um in size) rather than individual coal particles (1-10 
um) the problems of froth overload and water/mineral carryover 
should be significantly alleviated. Micro-agglomerate flotation has 
considerable potential for the practical deep cleaning of coal on a 
commercial scale. In principle, it should be possible to achieve 
both high selectivity and high yield at reasonable cost. The process 
requires only conventional, off-the-shelf equipment and reagent us- 
age (oil, surfactants, etc.) should be small. There are, however, 
complications. The process involves at least five phases: two or 
more solids (coal and mineral), two liquids (oil and water) and one 
gas (air). It is necessary to maintain precise control over the 
chemistry of the liquid phases in order to promote the interfacial re- 
actions and interactions between phases necessary to ensure 
selectivity. Kinetics as well as thermodynamic factors may be criti- 
cal in determining overall system response. 


11634 (DOE/PC/92547-1) Studies of incipient oxidation of 
coal-pyrite for improved pyrite rejection: First quarterly techni- 
cal progress report, October 1, 1992—December 31, 1992. Yoon, 
R.H.; Richardson, P.E. Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (United States). Dept. of Mining and Minerals Engi- 
neering. 1992. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92547. Order Number 
DE93009676. Source: OSTI; NTIS; GPO Dep. 

In order to foster the development of advanced coal cleaning 
technologies fundamental studies.of the initial stages of pyrite oxi- 
dation have been.initiated. This work is being done on pyrite 
surfaces that are freshly fractured in an electrolyte solution. This 
procedure produces surfaces that are initially unoxidized, allowing 
the subsequent oxidation processes to be studied in detail. It is 
shown that freshly fractured pyrite electrodes instantaneously (at 
fracture) assume a rest potential several hundred millivolts more 
negative than the usual open-circuit potential. A finite, anodic pho- 
tocurrent, is also observed on the fractured electrodes. Following 
cleavage, the rest potential increases, indicating an oxidation reac- 
tion occurring on the electrodes. The photocurrent is relatively 
insensitive to this oxidation process, and to moderate anodic and 
cathodic polarization. However, strong cathodic polarization to 
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about -0.76 V (SHE) at pH 9.2 causes the photocurrent to 
decrease to zero. No reversal in the sign of the photocurrent is ob- 
served and it is believed that the flat band potential occurs near 
-0.76 V, i.e., where the photocurrent goes to zero. Voltammetry in- 
dicates that pyrite also undergoes cathodic decomposition at -0.76 
V. This establishes that pyrite must be cathodically decomposed to 
reach the flat band potential. 


11635 (ETDE-mf-93768750) Development of an economic 
upgrading method for coal with a high content of ash, sulfur 
and water from the Seival mine of Candiota deposit, Brazil. Fi- 
nal report. Hoberg, H.; Nacken, F. Technische Hochschule 
Aachen (Germany). Lehrstuhl und Inst. fuer Aufbereitung, Kokerei 
und Brikettierung; Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). [1992]. 97p. (In German). Contract 
BMFT 0326618A. Order Number DE93768750. Source: OSTI; 
NTIS (US Sales Only). 

The aim of the research project is to develop a processing 
method for Candiota coal in order to upgrade it and reduce the ash 
content. This allows to supply the cement industry with larger 
amounts of indigenous coal and cuts down coal imports from the 
US. Studies were made on coal characterisation and on upgrad- 
ability with jig washers, concentrating tables, spirals and cyclones 
both on laboratory and industrial scale. 20 tons of raw coal from 
Candiota were available for the studies. (orig/HS). 


11636 (OCDO-93006028) Extraction, separation, and anal- 
ysis of high sulfur Ohio coal: Final report. Olesik, S.V. Ohio 
Dept. of Development, Columbus, OH (United States). May 1991. 
34p. Sponsored by Ohio State Government, Columbus, OH (United 
States). Contract CDO/R-86-26. Source: OSTI; Ohio Coal Develop- 
ment Office, 77 S. High Street, Columbus,OH 43266-0001 (United 
States). 

The sulfur content of Ohio coal is often higher than the quantity 
allowed by the Environmental Protection Agency. To use this coal 
as an energy source various sulfur removal processes are used. 
To date, little information is known on the range of organosulfur 
compounds present in coal. Many chemical cleanup processes are 
also used without the benefit of prior knowledge on the chemical 
mechanisms involved. The optimum conditions for these processes 
may never be found due to this lack of information. Our research 
was directed toward studying new desulfurization methods with the 
emphasis on understanding the fundamental chemical reactions 
that are involved. One studied technology was the selective extrac- 
tion of sulfur compounds using supercritical fluids. The interaction 
energy between a supercritical fluid and a solid membrane struc- 
ture such as coal can be varied substantially by changing the 
temperature and the pressure of the fluid. The expectation of this 
research was that by changing the solvent strength of the fluid up 
to a point where weak bonds in the solid are broken, some level of 
desulfurization could result as long as the affected carbon - sulfur 
bonds were among the weaker bonds in the solid. This research 
included studies on the selective extraction capabilities of supercrit- 
ical ethanol. These solvation reactions were studied on model coal 
compounds and on Ohio coal samples. The mass spectral frag- 
mentation pattern were used to determine the types of compounds 
that were selectively extracted under various condition. The chemi- 
cal reaction products and qualitative information on the reaction in 
the selective supercritical fluid extraction of organosulfur com- 
pounds were determined for the model coal compounds. 


11637 (OCDO—93006368) Final report on agglomerate col- 
umn flotation for cleaning and desulfurization of Ohio coal 
fines. Attia, Y.A. (Ohio State Univ., Columbus, OH (United States). 
Dept. of Materials Science and Engineering); El Zeky, M.; Yu, Mu- 
long. Ohio Coal Development Office, Columbus, OH (United 
States); Ohio State Univ., Columbus, OH (United States). Dept. of 
Materials Science and Engineering. 30 Aug 1990. 134p. Sponsored 
by Ohio State Government, Columbus, OH (United States). Grant 
CDOIR-88-055. Source: OSTI; Ohio Coal Development Office, 77 
S. High Street, P.O. Box 1001, Columbus, OH 43266-0001. 

The objective of this research program was investigate the 
feasibility of cleaning and desulfurization of Ohio coal by an ag- 
glomerate column flotation process, which integrates selective 
flocculation with conventional column flotation. It was concluded 
earlier on in the program that the conventional design of flotation 
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column was not particularly efficient for pyrite rejection. A novel de- 
sign for flotation column system was conceived and a prototype 
unit was manufactured and tested in the laboratory. Several design 
and operational parameters for the column and the agglomerate 
flotation process were briefly investigated to define proper design 
and working conditions for a satisfactory performance. The novel 
design was compared with conventional design of flotation column 
through laboratory tests and through published results. The role of 
selective flocculation of coal including selective depression of pyrite 
has been identified and tested with both novel and conventional 
design of flotation columns. The results of these brief investiga- 
tions, which are summarized in this report, suggest that: (1) 
excellent performance ca n be obtained with agglomerate column 
flotation using the new design. For example, a raw coal containing 
3.16% total sulfur, 2.11% pyritic sulfur, and 17% ash can be 
cleaned to 1.91 % ash, 0.42% pyritic sulfur, 1.32% total sulfur, 
while maintaining a projected Btu/coal recovery of 86% (mmmf ba- 
sis). This is equivalent to 89% ash removal and 81% pyritic sulfur 
(58% total sulfur) rejection. (2) The novel design of flotation column 
is superior to conventional design particularly for pyrite rejection. 
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Refer also to citation(s) 11629, 11699, 11713, 11769, 11774, 
11888, 12293, 12313, 12318, 12378, 12379, 12404, 12405, 12409, 
13137, 13140, 13145, 13256, 13257, 13299, 13901 


11638 (CONF-911251-2) Biodesulfurization of water- 
soluble coal-derived material by Rhodococcus rhodochrous 
IGTS8. Kilbane, J.J. Il; Jackowski, K. Institute of Gas Technology, 
Chicago, IL (United States). [1991]. 18p. Sponsored by USDOE, 
Washington, DC (United States); Institute of Gas Technology, 
Chicago, IL (United States). DOE Contract FG22-88PC88911. 
From IGT symposium on gas, oil, coal and environmental biotech- 
nology; Colorado Springs, CO (United States); 9-11 Dec 1991. 
Order Number DE93005416. Source: OSTI; NTIS; GPO Dep. 
Rhodococcus rhodochrous IGTS8 was previously isolated be- 
cause of its ability to use coal as its sole source of sulfur for growth. 
Subsequent growth studies have revealed that IGTS8 is capable of 
using a variety of organosulfur compounds as sources of sulfur but 
not carbon. In this paper, the ability of IGTS8 to selectively remove 
organic sulfur from water-soluble coal-derived material is investi- 
gated. The microbial removal of organic sulfur from coal requires 
microorganisms capable of cleaving carbonsulfur bonds and the 
accessibility of these bonds to microorganisms. The use of water- 
soluble coal-derived material effectively overcomes the problem of 
accessibility and allows the ability of microorganisms to cleave car- 
bonsulfur bonds present in coal-derived material to be assessed 
directly. Three coals, two coal solubilization procedures, and two 
methods of biodesulfurization were examined. The results of these 
experiments reveal that the microbial removal of significant 
amounts of organic sulfur from watersoluble coal-derived material 
with treatment times as brief as 24 hours is possible. Moreover, the 
carbon content and calorific value of biotreated products are largely 
unaffected. Biotreatment does, however, result in increases in the 
hydrogen and nitrogen content and a decreased oxygen content of 
the coal-derived material. The aqueous supernatant obtained from 
biodesulfurization experiments does not contain sulfate, sulfite, or 
other forms of soluble sulfur at increased concentrations in com- 
parison with control samples. Sulfur removed from water-soluble 
coal-derived material appears to be incorporated into biomass. 


11639 (CONF-920427-, pp. 565-579) IGCC - one of the pos- 
sibilities of Czechoslovak coal resources utilization. Gavor, J. 
(VUPEK, Prague (CS)); Vanek, F.; Svoboda, |.; Kadrnozka, J. 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. From Energy and environment: 
transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1—5; Volume 2, Sessions 
B1-5, Ci-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

Czechoslovakia now stands before basic decisions how to con- 
tinue in its energy policy. The implementation of advanced coal 





based energy technologies such the IGCC systems are may be 
one of the ways. The article gives a short insight into the 
Czechoslovak power sector and analyzes the main factors which 


can influence the possibilities for IGCC power plant construction. 4 
refs., 5 fig., 4 tabs. 


11640 (CONF-920427-, pp. 581-592) The Shell Coal Gasifi- 
cation Process: The clean and efficient technology for power 
from coal. Heyman, E.C. (Shell Internationale Petroleum 
Maatschappij B.V., Hague (NL)); Wijffels, J.B. North Dakota Univ., 
Grand Forks, ND (United States). Energy and Environmental 
Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-5, Ci-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

An Integrated Coal Gasification Combined Cycle (ICGCC) sys- 
tem has major efficiency and environmental advantages and is 
therefore regarded as a natural candidate for new power genera- 
tion projects. The Shell Coal Gasification Process (SCGP) is in the 
forefront of coal gasification technology. The first commercial appli- 
cation of the Shell technology is presently under construction in the 
Netherlands by Dutch utilities. This 250 MWe integrated coal gasifi- 
cation combined cycle power plant is scheduled to start up in 
1993. The inherently excellent environmental capabilities of SCGP 
have been proven to result in minimal volumes of process efflu- 
ents. The combination of well established treating processes for 
the removal of sulphur and nitrogen species from the syngas and 
the recent developments in gas turbine combustor technology re- 
sults in a significant reduction in emissions of acid rain precursors 
when converting coal to power. SCGP feedstock flexibility has 
been demonstrated for high rank bituminous coals to low rank lig- 
nites and petroleum coke. Coal to busbar efficiencies of 42-46% 
(LHV) are presently within reach. Overall efficiencies approaching 
50% are projected for the year 2000. 14 refs., 1 fig., 4 tabs. 


11641 (CONF-920427-—, pp. 663-664) Studies on surface 
properties of coal-pyrite. Shao, X.X. (China Univ. of Mining and 
Technology, Beijing (CN)); Tang, Y.G.; An, Z.; Guo, M.X. North 
Dakota Univ., Grand Forks, ND (United States). Energy and Envi- 
ronmental Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

People in the coal beneficiation field give increased importance 
to the problems of the removal of sulfurs in coal as the require- 
ments for environmental protection increase. Because sulfurs in 2/3 
of Chinese high-sulfur coals exist in the form of inorganic salts, the 
surface properties of coal-pyrite are studied by ESCA and etching, 
and differences are compared between coal-pyrite and ore-pyrite in 
the paper. Results indicate high-rich-sulfur in the surface layer (0- 
50A) of coal-pyrite. FeSO, is formed due to oxidation. As the 
etching depth increases, atomic contents of sulfur decrease with 
atomic contents of iron increasing and oxidation weakens. On lay- 
ers about 200A from the interface of air-solid, sulfurs and irons only 
exist in the form of pyrite, and the oxided product of coal-pyrite in 
bulk is iron-rich, with general formula as FeS2_,, x between 0 and 
1. These results reflect that it is more difficult using conventional 
flotation methods to remove pyrite from coal in its natural condition. 
The research on the surface modification and depressant should 
be intensified in order to increase the efficiency of flotation. In the 
meantime, the theoretical basis is supplied for using a high gradient 
magnetic separation method to remove coal-pyrites from coals. 


11642 (CONF-920427-—, pp. 683-684) A novel process for 
preparation of high-loaded coal-water fuel. Zhang, R.Z. (China 
Univ. of Mining and Technology, Beijing (CN)); Jiang, Y. North 
Dakota Univ., Grand Forks, ND (United States). Energy and Envi- 
ronmental Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
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1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-—5; Volume 2, Sessions 
B1-5, C1-4, and poster sessions. 757p. Order Number 
DES93000643. Source: OSTI; NTIS. 

The paper introduces a novel process to prepare coal-water 
slurry fuel of high solid content with a filtering cake of coal concen- 
trate from the flotation circuit in an existing coal preparation plant. 
A slurry plant built in this way has the following merits: lower in- 
vestment; lower production cost; lower energy consumption; 
shorter period of plant construction; and enhancement for compre- 
hensive coal utilization. A coal slurry plant with such a process has 
been in operation with a capacity of 15 th of finished product for 
five years in China. Technological description, operational experi- 
ence, and technical data are given. 


11643 (CONF-920979-, pp. 1.33-1.46) Status of the Pinon 
Pine IGCC Project. Motter, J.W. (Sierra Pacific Power Co., Reno, 
NV (US)). USDOE, Washington, DC (United States). Nov 1992. 
From 1. annual clean coal technology conference; Cleveland, OH 
(United States); 22-24 Sep 1992. In US Department of Energy first 
annual clean coal technology conference. 971p. Order Number 
DE93004314. Source: OSTI; NTIS; INIS. 

Sierra Pacific Power Company (SPPCo.) plans to build an inte- 
grated coal gasification combined cycle (IGCC) power plant, 
burning 800 tons per day of western coal to produce 80 megawatts 
of electrical power at a high capacity factor. The project was se- 
lected by the US Department of Energy (DOE) for funding under 
the fourth round of the Clean Coal Technology Program and will be 
constructed at SPPCo.’s existing Tracy power plant site which is 
located approximately 20 miles east of Reno, Nevada. The project 
is named the Pinon Pine Power Project; a DOE-SPPCo. Coopera- 
tive Agreement for the project was completed in July, 1992 and will 
provide for approximately $135 million of funding from the govern- 
ment - 50% of the expected total project costs for construction and 
42 months of O&M plus fuel. Foster Wheeler USA (FWUSA), as 
prime sub-contractor to SPPCo., will provide engineering, procure- 
ment, and construction management for the new facility. The M. W. 
Kellogg Company will design the gasifier island using their air- 
blown Kellogg-Rust-Westinghouse (KRW) technology incorporating 
hot gas cleanup under a subcontract with FWUSA. This paper 
summarizes the project, and describes SPPCo.’s perspectives on 
participation in a DOE Clean Coal Technology demonstration 
project. A key conclusion for SPPCo. was that a project such as 
Pinon can provide a viable and acceptable blance considering 
costs; environmental performance, and environmental engineering 
leadership; technical risks and other factors. The strength and 
commitment of the commercial partners, and fuel flexibility of the 
proposed configuration were key aspects of an overall risk mitiga- 
tion strategy. 


11644 (CONF-920979-, pp. 1.61-1.71) The Wabash River 
Coal Gasification Repowering Project. Sundstrom, D.G. (Destec 
Energy, Inc., Houston, TX (US)). USDOE, Washington, DC (United 
States). Nov 1992. From 1. annual clean coal technology confer- 
ence; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technoiogy confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

In September 1991 the United States Department of Energy 
(DOE) selected the Wabash River Coal Gasification Repowering 
Project for funding under DOE’s Clean Coal IV Program. This was 
followed by nine months of negotiations and a Congressional re- 
view period. The DOE signed the Cooperative Agreement on July 
28, 1992. The Project's sponsors, PSI Energy, Inc. and Destec En- 
ergy, Inc., will demonstrate, in a fully commercial setting, coal 
gasification repowering of an existing generating unit affected by 
the Clean Air Act Amendments (CAAA). The Project will also 
demonstrate important advancements in Destec’s coal gasification 
process for high sulfur bituminous coal. The Wabash River Coal 
Gasification Repowering Project (Project), a joint venture of Destec 
Energy, Inc. (Destec) of Houston, Texas and PSI Energy, Inc. (PSI) 
of Plainfield, Indiana will develop, design, construct, own, and op- 
erate a coal gasification combined cycle (CGCC) power plant. Coal 
gasification technology, originally developed by The Dow Chemical 
Company and owned by Destec, will be used to repower one of six 
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units at PSI’s Wabash River Generating Station in West Terre 
Haute, Indiana. The CGCC power plant will produce a nominal 270 
net MW of clean, energy efficient capacity for PSI’s customers. In 
the repowered configuration, PSI and its customers may addition- 
ally benefit because of the role this Project could play in PSIi’s 
compliance plan under the CAAA regulations. The Project will use 
locally mined high sulfur coal. Upon completion, the Project will not 
only represent the largest CGCC power plant (in operation in the 
United States), but will also emit lower emissions than most other 
high sulfur coal-fired power plants. 4 figs. 


11645 (CONF-920979-, pp. 1.73-1.85) Status of Tampa 
Electric Company IGCC Project. Jenkins, S.D. (TECO Power Ser- 
vices, Tampa, FL (US)). USDOE, Washington, DC (United States). 
Nov 1992. From 1. annual clean coal technology conference; 
Cleveland, OH (United States); 22-24 Sep 1992. In US Department 
of Energy first annual clean coal technology conference. 971p. Or- 
der Number DE93004314. Source: OSTI; NTIS; INIS. 

Tampa Electric Company will utilize Integrated Gasification Com- 
bined Cycle technology for its new Polk Power Station Unit #1. The 
project is partially funded under the Department of Energy Clean 
Coal Technology Program Round Ill. This paper describes the 
technology to be used, process details, demonstration of a new hot 
gas clean-up system, and the schedule, leading to commercial op- 
eration in July 1996. 3 figs., 2 tabs. 


11646 (CONF-920979-, pp. 5.3-5.19) Design, construction 
and start-up of ENCOAL Mild Coal Gasification Project. Freder- 
ick, J.P. (ENCOAL Corp., Gillette, WY (US)). USDOE, Washington, 
DC (United States). Nov 1992. From 1. annual clean coal technol- 
ogy conference; Cleveland, OH (United States); 22-24 Sep 1992. 
In US Department of Energy first annual clean coal technology 
conference. 971p. Order Number DE93004314. Source: OSTI; 
NTIS; INIS. 

ENCOAL’s overall objective for their Mild Coal Gasification 
Project is to further the development of full sized commercial plants 
using the Liquids from Coal (LFC) Technology. ENCOAL Corpora- 
tion is a wholly owned subsidiary of Shell Mining Company (SMC) 
formed for the purpose of entering into a Cooperative Agreement 
with the DOE and carrying out the Mild Coal Gasification Project. 
ENCOAL has been granted a license for the use of the LFC Tech- 
nology from the technology owner, TEK-KOL, a 50-50 partnership 
between SGI International of LaJolla, CA and SMC. The plant will 
use the LFC Technology to process subbituminous Powder River 
Basin coal. Triton Coal Company’s Buckskin Mine near Gillette, 
Wyoming is the host location and coal supplier. Two environmen- 
tally superior products are produced. The solid product, called 
Process Derived Fuel (PDF) is a stable, high-Btu fuel similar in 
composition and handling properties to eastern bituminous coals 
but very low in sulfur. Co-produced with PDF is a Coal Derived 
Liquid (CDL) that is similar in properties to a low sulfur number 6 
fuel oil. 2 refs., 2 figs., 2 tabs. 


11647 (CONF-920979-, pp. 6.45-6.65) Demonstration of 
PulseEnhanced™ steam reforming in an application for gasifi- 
cation of coal. Mansour, M.N. (Thermo-Chem, Inc., Columbia, MD 
(US)); Steedman, W.G.; Kazares, R.E. USDOE, Washington, DC 
(United States). Nov 1992. From 1. annual clean coal technology 
conference; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

ThermoChem’s objective for Clean Coal IV is to successfully 
demonstrate a very promising clean coal technology known as the 
PulseEnhanced™ Coal Gasifier (PCG). Briefly, the ThermoChem 
Clean Coal IV (CCIV) priject plan provides for the gasification of 
Fort Union coal, by applying its PulseEnhanced steam reforming 
technology and producing a high-grade, medium BTU, hydrogen- 
rich fuel gas and steam. While not part of the CCIV project, a 
nearby WPL affiliated coal beneficiation facility using a process 
known as K-Fuei™, will use the steam as input to its process, while 
the fuel gas will be used in a nearby cogeneration plant to produce 
power. The ThermoChem coal gasifier will, in turn, accept 
hydrocarbon-laden waste water, excess vent gases and coal fines 
not used by the K-Fuel process, as inputs for its steam reforming/ 
gasification process. Wisconsin Power and Light will commercially 
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use the K-Fuel enhanced coal product to produce commercial 
power and the gasification and beneficiation technologies demon- 
strated as an integral part of its Clean Air Act compliance strategy. 
The project is currently in the final stages of the award process 
and a formal project start (above pre-award activities) is expected 
within a month. 12 figs., 4 tabs. 


11648 (CONF-920979— ) Perspective of utility investing in 
a major CCT power generating technology. Anderson, G.F. 
(Tampa Electric Co., FL (US)). USDOE, Washington, DC (United 
States). Nov 1992. From 1. annual clean coal technology confer- 
ence; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

Address by President of Tampa Electric Company concerning 
their investment in Integrated Gasification Combined Cycle (IGCC) 
process. The IGCC unit will meet both business and environmental 
criteria. It will achieve a minimum removal of sulfur of 96%, and is 
more efficient than conventional units. 


11649 (CONF-820979— ) Coal gasification combined-cycles 
for the next decade. Jenkins, S.C. (Destec Energy, Inc., Houston, 
TX (US)). USDOE, Washington, DC (United States). Nov 1992. 
From 1. annual clean coal technology conference; Cleveland, OH 
(United States); 22-24 Sep 1992. In US Department of Energy first 
annual clean coal technology conference. 971p. Order Number 
DE93004314. Source: OSTI; NTIS; INIS. 

Discusses the future of CGCC with respect to the Clean Air Act. 
CGCC has advantages in performance, capital costs, emissions, 
and applications. 


11650 (DOE/MC/23277-3141-Vol.2) Integration and testing 
of hot desulfurization and entrained-flow gasification for 
power generation systems: Phase 2, Process optimization: 
Volume 2, Study of zinc titanate desulfurization sorbents. 
Harkins, S.M.; Folsom, G.G.; Gangwal, S.K. Texaco, Inc., Monte- 
bello, CA (United States). Montebello Research Lab. Sep 1991. 
73p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-87MC23277. Order Number DE93000226. Source: 
OSTI; NTIS; GPO Dep. 

The Research Triangle Institute performed four high-temperature 
desulfurization tests of zinc titanate sorbents for Texaco, Inc. Two 
zinc titanate sorbents (L-3196 and L-3014) were tested in fixed-bed 
mode with simulated oxygen-blown (medium Btu) and air-blown 
(low Btu) Texaco gas. The zinc titanate sorbents were manufac- 
tured as 3/16-in. cylindrical extrudates by United Catalysts, Inc. 
Tests were performed in a_ high-temperature, high-pressure, 
fixed-bed sorbent test unit originally constructed and used on De- 
partment of Energy (DOE) contract DE-AC21-86MC23126, DOE 
Office of Fossil Energy, Morgantown Energy Technology Center 
(METC). The test unit is described in detail in the December 1988 
final report for this contract. Of the four tests conducted, two tests 
were conducted for the L-3014 sorbent and two tests were con- 
ducted for the L-3196 sorbent. The main difference between the 
two sorbents was their zinc to titanium molar ratio (0.8 for L-3014, 
1.5 for L-3196). Properties of these sorbents are described in detail 
in the Final Report for DOE Contract No. DE-AC2I-86MC23126. 
Two tests were conducted for each sorbent; one test was con- 
ducted with simulated Texaco air-blown gasifier gas and one test 
was conducted with simulated Texaco oxygen-blown gasifier gas. 
Each test consisted of five cycles. Each cycle was composed of re- 
ductive regeneration, sulfidation, and oxidative regeneration steps. 
After the fifth sulfidation and after the fifth oxidative regeneration of 
each test, samples were collected and sent to Texaco. In the fol- 
lowing sections, the test procedures are briefly described followed 
by details of the important results. 


11651 (DOE/MC/23277-3141-Vol.3) Integration and testing 
of hot desulfurization and entrained-flow gasification for 
power generation systems: Phase 2, Process optimization: 
Volume 3, Effect/fate of chlorides in the zinc titanate hot-gas 
desulfurization process. Gangwal, S.K.; Paar, T.M.; McMichael, 
W.J. Texaco, Inc., Montebello, CA (United States). Montebello Re- 
search Lab. Sep 1991. 90p. Sponsored by USDOE, Washington, 





DC (United States). DOE Contract FC21-87MC23277. Order Num- 
ber DE93000227. Source: OSTI; NTIS; GPO Dep. 

The objective of this project was to support Texaco’s effort to de- 
velop the zinc titanate hot-gas desulfurization process for gases 
produced from their oxygen-blown coal gasifier by answering two 
key questions that had remained unanswered to date. These ques- 
tions were: Will chloride in the coal gas affect the performance of 
the serbent? Where would the chloride end up following sulfidation 
and regeneration? Previously, Research Triangle Institute (RTI) 
completed a bench-scale test series, under a subcontract to Tex- 
aco, Inc., for their contract with the US Department of Energy/ 
Morgantown Energy Technology Center (DOE/METC), in which zinc 
titanate was shown to be a highly promising sorbent for desulfuriz- 
ing the Texaco O2-blown simulated coal gas. The next step was to 
evaluate the effect of coal gas contaminants, particularly chloride, 
on the sorbent. No tests have been carried out in the past that 
evaluate the effect of chloride on Zinc titanate. If ZnO in the sorbent 
reacts with the chloride, zinc chloride may form which may evapo- 
rate causing accelerated zinc loss. Zinc chloride may revert back 
to the oxide during oxidative regeneration. This may be enhanced 
in the presence of steam. This report provides results of a three- 
test series which was designed to give some definitive answers 
about the fate of chloride in the hot-gas desulfurization process 
and the effect of chloride on the performance of zinc titanate. 


11652 (DOE/MC/24267-3156) Development of an ad- 
vanced, continuous mild gasification process for the 
production of co-products: Quarterly technical progress re- 
port, Aprit-June 1992. Runge, B.D.; Ness, R.O. Jr.; Sharp, L.L.; 
Shockey, R.E. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. Jul 1992. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-87MC24267. Order Number DE93008766. Source: 
OSTI; NTIS; GPO Dep. 

The char produced in the 100-Ib/hr process development unit 
has been magnetically cleaned by AMAX and returned to the 
Energy and Environmental Research Center (EERC). The final cal- 
cining step of the process is currently being performed in the 4-lb/ 
hr continuous fluidized-bed reactor (CFBR). The liquid products 
generated by the PDU have been collected and split into usable 
fractions and fractions to be discarded. Samples of the coal-derived 
liquids have been sent to Merichem Corporation of Houston and 
Koppers Industries of Pittsburgh for determination of their useful- 
ness as chemical feedstock for the production of cresylic acids and 
anode-grade-binder pitch. The technical and economic assessment 
performed by Xbi and J.E Sinor Consultants has been completed. 
The briquette testing being conducted at the EERC has produced 
high quality briquettes using a number of binder agents. The next 
step in the test matrix will include the use of coal-derived liquids 
from the PDU as the binder. An additional coal has been added to 
the mild gasification test matrix. AMAX recently acquired two east- 
ern low-sulfur bituminous coals and suggested that a limited test 
schedule be conducted to determine the suitability of these coals 
for the mild gasification process. The sulfur levels in the raw coals 
are below the target levels suggested by the steel industry for met- 
allurgical coke use. To date, it has not been possible to reach 
these goals using the high-sulfur Illinois Basin coals tested. 


11653 


(DOE/MC/25140-3278) Hot gas cleanup test facility 
for gasification and pressurized combustion: Quarterly techni- 
cal progress report, July 1—-September 30, 1992. Southern Co. 
Services, Inc., Birmingham, AL (United States). 1992. 44p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


FC21-90MC25140. Order Number DE93009364. Source: 
NTIS; GPO Dep. 

The objective of this project is to evaluate hot gas particle con- 
trol technologies using coal-derived gas streams. This will entail 
the design, construction, installation, and use of a flexible test facil- 
ity which can operate under realistic gasification and combustion 
conditions. The major particulate control device issues to be ad- 
dressed include the integration of the particulate control devices 
into coal utilization systems, on-line cleaning techniques, chemical 
and thermal degradation of components, fatigue or structural fail- 
ures, blinding, collection efficiency as a function of particle size, 
and scale-up of particulate control systems to commercial size. The 
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conceptual design of the facility was extended to include a within 
scope, phased expansion of the existing Hot Gas Cleanup Test Fa- 
cility Cooperative Agreement to also address systems integration 
issues of hot particulate removal in advanced coal-based power 
generation systems. This expansion included the consideration of 
the following modules at the test facility in addition to the existing 
Transport Reactor gas source and Hot Gas Cleanup Units: Car- 
bonizer/Pressurized Circulating Fluidized Bed Gas Source; hot Gas 
Cleanup Units to mate to all gas streams; and Combustion Gas 
Turbine. Fuel Cell and associated gas treatment. This expansion to 
the Hot Gas Cleanup Test Facility is herein referred to as the 
Power Systems Development Facility (PSDF). 


11654 (DOE/MC/25141-93/C0166) High-pressure coal fuel 
processor development. Greenhalgh, M.L.; Wen, C.S.; Smith, L. 
Caterpillar, Inc., Peoria, IL (United States). [1992]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC25141. (CONF-921034-39: US Department of Energy 
contractors review meeting on coal-fueled heat engines, advanced 
PFBC and gas stream cleanup systems, Morgantown, WV (United 
States), 27-28 Oct 1992). Order Number DE93005836. Source: 
OSTI; NTIS; GPO Dep 

Caterpillar shares DOE/METC interest in demonstrating the tech- 
nology required to displace petroleum-based engine fuels with 
various forms of low cost coal. Current DOE/METC programs on 
mild gasification and coal-water-slurries are addressing two ap- 
proaches to this end. Engine and fuel processor system concept 
studies by Caterpillar have identified a third, potentially promising, 
option. This option includes high-pressure fuel processing of run-of- 
the-mine coal and direct injection of the resulting low-Btu gas 
stream into an ignition assisted, high compression ratio diesel en- 
gine. The compactness and predicted efficiency of the system 
make it suitable for application to line-haul railroad locomotives. A 
successful conclusion of the program will enable further component 
development work and full-scale system demonstrations of this po- 
tentially important technology. This paper covers the work on fuel 
processor rig testing completed in FY92. 


11655 (DOE/MC/26018-3218) Ames test mutagenicity stud- 
ies of the subfractions of the mild gasification composite 
material, CTC No. 11: [Quarterly report, July-September 1992]. 
National Inst. for Occupational Safety and Health, Morgantown, 
WV (United States). Div. of Respiratory Disease Studies. [1992]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al21-89MC26018. Order Number DE93007524. Source: 
OSTI; NTIS; GPO Dep. 

The results of the Ames testing of the CTC No. 11 subfractions 
indicates significant genotoxic activity in each of the four fractions. 
CTC No. 11 is quite genctoxic to bacteria and apparently contains 
a wide variety of mutagens. Since mutation is generally accepted 
as one of the first steps in carcinogenesis, CTC No. 11 has dis- 
played potential carcinogenicity. The evidence collected from this 
study and testing of the whole sample is sufficient to suggest fur- 
ther testing of CTC No. 11 as a possible carcinogen. 


11656 (DOE/MC/26364—3229) The MAGSORB process for 
bulk separation of carbon dioxide: Progress report, February 
28—-May 27, 1991. Carty, R.H.; Knight, R.A. Institute of Gas Tech- 
nology, Chicago, IL (United States). Sep 1991. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
90MC26364. Order Number DE93008067. Source: OSTI; NTIS; 
GPO Dep. 

During the sixth quarter of this program, work continued on the 
preparation of homogeneous batches of sorbent. It had previously 
been found that there was not consistent agreement between the 
Mg/K ratios calculated from the amounts of reagents used and the 
ratios determined by chemical analysis using atomic absorption 
spectrometry. In our investigation of the causes of these inconsis- 
tencies, we also found that there was an unacceptably high 
variation in the Mg/K ratio among the individual sorbent pellets. 
This quarter, sorbent pellets that had shown excessive variation in 
the Mg/K ratio were ground and the powder mixed to produce a 
uniform material. This material was then pelletized with a 
compaction device and the pellets checked for composition and re- 
activity. Although this procedure produced pellets with consistent 
Mg/K ratios, thermobalance tests showed reduced reactivity. 
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11657 (DOE/MC/27226-3259) Development of biological 
coal gasification (MicGAS process): Nineth quarterly report, 
[July-September 1992]. ARCTECH, Inc., Chantilly, VA (United 
States). 30 Oct 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-90MC27226. Order Number 
DE93008192. Source: OSTI; NTIS; GPO Dep. 

Laboratory scale studies examining biogasification of Texas lig- 
nite at various coal solids loadings have been completed. Bench 
scale bioreactors are currently being used to scale up the biogasifi- 
cation process to higher coal solids loadings (5% and 10%) 
Specific observations reported this quarter are that methane pro- 
duction was not curtailed when B-vitamin solution was not added 
to the biogasification medium and that aeration of Mic-1 did not 
sufficiently oxidize the medium to eliminate strict anaerobic bacteria 
including methanogens. 


11658 (DOE/MC/27227-3260) Design of gasifiers to opti- 
mize fuel cell systems: Quarterly technical progress report 
No. 7, April 1, 1992—June 30, 1992. Energy Research Corp., Dan- 
bury, CT (United States). 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-90MC27227. 
Order Number DE93008637. Source: OSTI; NTIS; GPO Dep. 

Phase 1 of Task 4 was concluded this quarter with the TGA test- 
ing of Illinois No. 6 coal impregnated with calcium, iron and 
potassium as gasification catalysts. The TGA tests using a dry and 
impregnated catalyst are designed to compare reactivities using Illi- 
nois No. 6 coal. In all cases the molar equivalent ratio of catalyst 
to fixed carbon was 0.12, so that for K* the molar ratio was K/FC = 
0.12, for Ca** = 0.06, and for Fe*** = 0.04 mols/mol. In this way 
the active sites on the coal structure (-COO7~) are exposed to the 
same number of possible connections with mobile cations regard- 
less of the choice of metallic element. The TGA tests used both a 
dry and impregnated form of each catalyst at temperatures ranging 
from 700° to 800°C. The overall reactivities obtained in from the 
TGA data, shown in Figure 1 and listed in Table 1, reveal that 
taconite alone, dry or impregnated, provides essentially no catalytic 
activity. Impregnated calcium provides some improvement in reac- 
tivity as compared with.dry limestone and taconite however this 
improvement is insignificant in comparison to the high reactivities 
obtained with a potassium catalyst (dry or impregnated). As stated 
last quarter, the negligible difference in reactivities of wood ash 
leachate and K2COz indicate that the potassium is as mobile dry 
as it is impregnated and therefore its chemical form is not a crucial 
issue. These results will be used to modify the second phase of 
the experimental studies test plan. 


11659 (DOE/MC/27391-—3238) Scale-up of mild gasification 
to a process development unit: Progress report, February 21, 
1992—May 20, 1992. Campbell, J.A.L.; Carty, R.H.; Saladin, N.; 
Foster, H. Kerr-McGee Coal Corp., Oklahoma City, OK (United 
States). Jun 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-92MC27391. Order Number 
DE93008196. Source: OSTI; NTIS; GPO Dep. 

The work performed during the second quarterly reporting period 
(February 21 through May 20, 1992) on the research program, 
“Scale-Up of Mild Gasification to a Process Development Unit” is 
presented in this report. The overall objective of this project is to 
develop the IGT Mild-Gasification (MILDGAS) process for near- 
term commercialization. The specific objectives of the program are 
to: (1) design, construct, and operate a 24-tons/day adfabatic pro- 
cess development unit (PDU) to obtain process performance data 
suitable for further design scaleup. (2) obtain large batches of coal- 
derived co-products for industrial evaluation. (3) prepare a detailed 
design of a demonstration unit. (4) develop technical and economic 
plans for commercialization of the MILDGAS process. The 
MILDGAS process is a continuous closed system for producing liq- 
uid and solid (char) co-products at mild operating conditions up to 
50 psig and 1300°F. It is capable of processing a wide range of 
both eastern caking and western noncaking coals. The PDU to be 
constructed is comprised of a 2.5-ft ID adiabatic gasifier for the 
production of char, coal liquids, and gases; a thermal cracker for 
upgrading of the coal liquids; and a hot briquetting unit for the pro- 
duction of form coke and smokeless fuel briquettes. The facility will 


also incorporate support equipment for environmentally acceptable 
disposal of process waste. 
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11660 (DOE/PC/79819-T2) Bench-scale development of 
coal/oll co-processing technology: Final summary report. 
Duddy, J.E. (Hydrocarbon Research, Inc., Princeton, NJ (United 
States)); Panvelker, S.V.; Pramanik, M.S.; Popper, G.A.; Parker, 
R.J. Hydrocarbon Research, Inc., Princeton, NJ (United States). 
Dec 1991. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79819. Order Number 
DE93008632. Source: OSTI; NTIS; GPO Dep. 

Co-Processing of coal with petroleum derived residual oil was 
first demonstrated at the bench-scale in 1974, and HRI has been 
working on bench-scale development continuously since 1985. 
Scale-up of the co-processing technology from the 50 Ib/day bench- 
scale to the 3 TPD PDU-scale was successfully demonstrated in 
1989. In coal/oil co-processing, coal is slurried with petroleum 
derived oil. Petroleum derived oils which can be used include at- 
mospheric and vacuum residue, FCC slurry oils, heavy crudes, tar 
sands bitumen or shale oil. HRI has evaluated both single and two- 
stage (in series) reactor configurations. A two-stage configuration is 
preferred to obtain high conversions, high distillate yields and good 
product quality. The effluent from the first-stage reactor flows di- 
rectly to the second-stage reactor, without interstage separation. 
Both reactors use commercially available NiMo or CoMo extrudate 
hydroprocessing catalysts. The unconverted residual oil, uncon- 
verted coal and ash is rejected via simple vacuum distillation. The 
resulting vacuum bottoms slurry is limited to a maximum solids 
content of about 50 W%, to maintain a pumpable slurry. Typically, 
co-processing operations are performed on a once-through basis, 
with a maximum dry coal concentration in the feed slurry of about 
40 W%. Higher coal concentrations (up to 67 W% dry coal) have 
been demonstrated with the addition of a small amount of process- 
derived atmospheric bottoms recycle to the feed slurry. 


11661 (DOE/PC/79930-T15) Pyrolysis and gasification of 
coal at high temperatures: Annual progress report No. 1, 
September 15, 1987-September 15, 1988. Zygourakis, K. Rice 
Univ., Houston, TX (United States). Dept. of Chemical Engineering. 


[1988]. 12p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG22-87PC79930. 
DE93007681. Source: OSTI!; NTIS; GPO Dep. 
Particles from two parent coals (Illinois #6 and lignite) were 
pyrolyzed in a nitrogen atmosphere using a captive sampie mi- 
croreactor capable of achieving heating rates as high as 1000°C/s. 
Direct measurements on digitized image of char particle cross- 
sections and a stereological model were used to characterize the 
macropore structure of chars. Macroporosites, pore size distribu- 
tions and surface areas were accurately measured allowing us to 
quantify the effects of pyrolysis heating rates and coal particle size. 
We have paid particular attention to the development of image 
analysis software that has allowed us to analyze for the first time 
the shape or bounary tortuosity of the macropores. Tortuous pore 
boundaries result in higher values for the true macropore surface 
areas and should enhance the reactivity of the char samples. 
Another contribution of the current research program is the devel- 
opment of probabilisitic gasification models that work on 
computational grids obtained from digitized images of actual cross- 
sections of char particles. These digital images are accurate 
discrete approximations of a slice of the actual reacting solid. The 
incorporation of sophisticated image processing technique is per- 
haps the most attractive feature of the new simulation approach. 
Preliminary results indicate that the probabilistic models can accu- 
rately account for the opening of closed porosity and fragmentation 
phenomena occurring during gasification at high temperatures. 
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11662 (DOE/PC/79930-T16) Pyrolysis and gasification of 
coal at high temperatures: Quarterly progress report No. 10, 
December 15, 1989-March 15, 1990. Zygourakis, K. Rice Univ., 
Houston, TX (United States). Dept. of Chemical Engineering. 
[1990]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79930. Order Number 
DE93007682. Source: OST!; NTIS; GPO Dep. 

We made considerable progress towards developing a thermo- 
gravimetric reactor with in-situ video imaging capability (TGA/IVIM). 
Such a reactor will allow us to observe macroscopic changes in 
the morphology of pyrolyzing particles and thermal ignitions while 
monitoring at the time the weight of pyrolyzing or reacting samples. 








The systematic investigation on the effects of pyrolysis conditions 
and char macropore structure on char reactivity continued. Pyroly- 
sis and gasification experiments were performed consecutively in 
our TGA reactor and the char reactivity patterns were measured 
for a wide range of temperatures (400 to 600°C). These conditions 
cover both the kinetic and the diffusion limited regimes. Our results 
show conclusively that chars produced at high pyrolysis heating 
rates (and, therefore, having a more open cellular macropore struc- 
ture) are more reactive and ignite more easily than chars pyrolyzed 
at low heating rates. These results have been explained using 
available predictions from theoretical models. We also investigated 
for the first time the effect of coal particle size and external mass 
transfer limitations on the reactivity patterns and ignition behavior 
of char particles combusted in air. Finally, we used our hot stage 
reactor to monitor the structural transformations occurring during 
pyrolysis via a video microscopy system. Pyrolysis experiments 
were videotaped and particle swelling and the particle ignitions 
were determined and analyzed using digitized images from these 
experiments. 


11663 (DOE/PC/79930-T17) Pyrolysis and gasification of 
coal at high temperatures: Quarterly progress report No. 11, 
March 15, 1990—June 15, 1990. Zygourakis, K. Rice Univ., Hous- 
ton, TX (United States). Dept. of Chemical Engineering. [1990]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-87PC79930. Order Number DE93007683. Source: 
OSTI; NTIS; GPO Dep. 

We made considerable progress towards completing the devel- 
opment of a thermogravimetric reactor with video microscopy 
imaging capabilities (TGA/VMl). The video micrOSCOPY compo- 
nents were designed, installed and are currently under testing. 
With the newly developed TGA/VNH apparatus we can directly ob- 
serve macroscopic changes in the morphology of pyrolyzing 
particles and thermal ignitions of burning particles while simultane- 
ously monitoring the weight of pyrolyzing or reacting samples. The 
systematic investigation on the effects of pyrolysis conditions and 
char macropore structure on char reactivity continued. Pyrolysis 
and gasification experiments were performed consecutively in our 
TGA reactor and the char reactivity patterns were measured for a 
wide range of temperatures (400-600°C). These conditions cover 
both the kinetic and the diffusion limited regimes. Our results show 
conclusively that chars produced at high pyrolysis heating rates 
(and, therefore, having a more open cellular macropore structure) 
are more reactive and ignite more easily than chars pyrolyzed at 
low heating rates. These results have been explained using theo- 
retical models. We also investigated for the first time the effect of 
coal particle size and external mass transfer limitations on the re- 
activity patterns and ignition behavior of char particles combusted 
in air. Finally, we used our hot stage reactor to monitor the 
structural transformations occurring during pyrolysis via a video mi- 
croscopy system. Pyrolysis experiments were videotaped and 
particle swelling and the particle ignitions were determined and an- 
alyzed using digitized images from these experiments. 


11664 (DOE/PC/897539-T9) Investigation of the rank depen- 
dence of tar evolution: Quarterly report, 1 July 1990—30 
September 1990. Freihaut, J.D.; Proscia, W.M. United Technolo- 
gies Research Center, East Hartford, CT (United States). 1990. 
31p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89759. Order Number DE93008393. Source: 
OSTI; NTIS; GPO Dep. 

Despite its high nitrogen concentration levels relative to the par- 
ent coal samples, 7.2% vs. 1.4 - 2.0%, little volatile nitrogen 
evolution is observed until decomposition temperatures of 600°C 
or greater are obtained. Due to the lack of decomposition via tar 
evolution and as contrasted to parent coals, no significant bound 
nitrogen is evolved with heavy hydrocarbons at particle tempera- 
tures less than 600°C. Similar to “virgin” chars and tars formed 
during rapid devolatilization, the polyimide samples begin to evolve 
significant fractions of bound nitrogen as IR-active light gases at 
particle temperatures between 650 and 750°C. Unlike coal sam- 
ples, however, relatively large fractions of the light gases are 
observed to be ammonia. The IR-active, nitrogen-containing light 
gas evolution rapidly declines at polyimide char temperatures 
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greater than 750°C, again in contrast to observed behavior in vir- 
gin coal char samples. It is not certain if the nitrogen evolution 
kinetics changes from selectively forming ammonia and hydrogen 
cyanide to benzonitriles or free nitrogen at these temperatures. The 
light gas evolution pattern with decomposition temperature of 
polymide could contribute to our understanding of the low conver- 
sion efficiencies observed for bound nitrogen to NO, conversion in 
the char combustion phase of pfe combustion. 


11665 (DOE/PC/89765-T12) Silica membranes for hydro- 
gen separation in coal gas processing: Final report, January 
1993. Gavalas, G.R. California Inst. of Tech., Pasadena, CA 
(United States). 1993. 97p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-89PC89765. Order Num- 
ber DE93009670. Source: OSTI; NTIS; GPO Dep. 

The general objective of this project was to synthesize permse- 
lective membranes suitable for hydrogen separation from coal gas. 
The specific objectives were: (i) to synthesize membranes by 
chemical vapor deposition (CVD) of SiO. or other oxides on porous 
support tubes, (ii) characterize the membranes by permeation mea- 
surements of various gases and by electron microscopy, and (iii) 
obtain information about the mechanism and kinetics Of SiO. de- 
position, and model the process of membrane formation. Silica 
glass and certain other glasses, in dense (nonporous) form, are 
highly selective to hydrogen permeation. Since this high selectivity 
is accompanied by low permeability, however, a practical mem- 
brane must have a composite structure consisting of a thin layer of 
the active oxide supported on a porous tube or plate providing me- 
chanical support. In this project the membranes were synthesized 
by chemical vapor deposition (CVD) of SiOz, TiO2, AlbO3 and B2O3 
layers inside the walls of porous Vycor tubes (5 mm ID, 7 mm OD, 
40 A mean pore diameter). Deposition of the oxide layer was car- 
ried out using the reaction of SiCl, (or TiCl,, AlClz, BClg) and water 
vapor at elevated temperatures. The porous support tube was in- 
serted concentrically into a larger quartz tube and fitted with flow 
lines and pressure gauges. The flow of the two reactant streams 
was regulated by mass flow controllers, while the temperature was 
controlled by placing the reactor into a split-tube electric furnace. 


11666 (DOE/PC/89767-T10) Novel technique for coal pyrol- 
ysis and hydrogenation product analysis: Quarterly report, 
June 1, 1992. Pfefferile, L.D. Yale Univ., New Haven, CT (United 
States). Dept. of Chemical Engineering. [1992]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89767. Order Number DE93007475. Source: OSTI; NTIS; 
GPO Dep. 

This report covers the last quarter of the last year of the three- 
year grant period. |n the final project year, we concentrated on the 
pyrolysis and oxidative pyrolysis of large hydrocarbons and mix- 
tures of large and small hydrocarbons in order to develop the 
VUV-MS technique for compounds more representative of those in 
coal pyrolysis applications. Special focus was directed at the pyrol- 
ysis and oxidative pyrolysis of benzene and benzene acetylene 
mixtures. The acetylene/benzene mixtures were used to gain a bet- 
ter understanding of the mechanisms of molecular growth in such 
systems specifically to look at the kinetics of aryl-aryl reactions as 
opposed to small molecule addition to phenyl radicals. Sarofim and 
coworkers at MIT have recently demonstrated the importance of 
these reactions in coal processing environments. In the past, the 
growth mechanism for the formation of midsized PAH has been 
postulated to involve primarily successive acetylene additions to 
phenyl-type radicals, our work confmns this as an important mech- 
anism especially for smaller PAH but also investigates conditions 
where biary! formation can play an important role in higher hydro- 
carbon formation. 


11667 (DOE/PC/89771-13) Mechanism of hydrodenitro- 
genation: Final report, September 1, 1989-August 31, 1992. 
Miranda, R. Louisville Univ., KY (United States). Dept. of Chemical 
Engineering. 30 Nov 1992. 119p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-89PC89771. Order 
Number DES3008090. Source: OSTI; NTIS; GPO Dep. 

in this project it was proposed that the selectivity of the HDN re- 
action can be affected by an alteration of the catalyst acidity since 
it is possible that an acidic Hofmann-like deamination C-N-C 
bonds. Such a possibility was verified in this work by studying the 
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denitrogenation of piperidine over acidic catalysts, and it was 
demonstrated that Bronsted acid sites are active for the denitro- 
genation of N-heterocycles, whereas Lewis sites are not. To better 
understand the role of acidic sites in the presence of hydrogena- 
tion and hydrogenolysis sites, molybdena was supposed on a 
series of acidic aluminas, and the resulting new acidity and molyb- 
dic phases were characterized. The oxidized catalysts supported 
on silica-aluninas showed increases from 3 to 150% of weak, 
medium and strong acid sites, which were produced by the molyb- 
dena phases. The new acidity was both of Lewis and Bronsted 
type, the predominance of one over the other depending upon sup- 
port composition, as well as on loading and state of oxidation of 
Mo. High-alumina supports and low Mo loading favor dispersed Mo 
species, in particular bidentate and monodentate di-oxo Mo 
species. The latter is responsible for the new Bronsted acidity. Co- 
ordinative unsaturation of polymolybdates is responsible for the 
new Lewis acidity, which is increased upon reduction of Mo. High- 
silica supports favor monodentate species (high Bronsted acidity) 
up to 4 wt % MoOs. Beyond that, polymolybdate species and 
Lewis acidity predominate. The nature of the reduced molybdena 
phases is obviously affected by support composition. The HDN re- 
action of pyridine was utilized to assess the variation in activity and 
selectivity produced by the nature of the support. 


11668 (DOE/PC/89773-T3) Coal plasticity at high heating 
rates and temperatures: Eleventh technical progress report, 
fourth quarter, October 1, 1992—December 31, 1992. Gerjarusak, 
S.; Peters, W.A.; Howard, J.B. Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89773. 
(FE-MIT-89773-11). Order Number DE93009687. Source: OSTI; 
NTIS; GPO Dep. 

The report elaborates upon our earlier discussion (Technical 
Progress Report No. 9) of heating rate effects on the plasticity of 
coals from the Argonne premium sample bank. Apparent viscosity 
vs. time curves are presented for five of these coals. As reported 
earlier, heating rate had relatively little effect (typically t 20 K) on 
the softening ternperature of these coals. The results presented 
here show that as heating rate is increased from 200 to 800 K/s, 
the plastic period for each of these coals decreases. 


11669 (DOE/PC/89876-T17) Biological production of 
ethanol from coal: Task 4 report, Continuous reactor studies. 
Arkansas Univ., Fayetteville, AR (United States). Dept. of Chemical 
Engineering. Oct 1992. 146p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-89PC89876. Order Num- 
ber DE93008947. Source: OSTI; NTIS; GPO Dep. 

The production of ethanol from synthesis gas by the anaerobic 
bacterium C. ijungdahlii has been demonstrated in continuous 
stirred tank reactors (CSTRs), CSTRs with cell recycle and trickle 
bed reactors. Various liquid media were utilized in these studies in- 
cluding basal medium, basal media with 1/2 B-vitamins and no 
yeast extract and a medium specifically designed for the growth of 
C. \jungdahlii in the CSTR. Ethanol production was successful in 
each of the three reactor types, although trickle bed operation with 
C. ljungdahlii was not as good as with the stirred tank reactors. 
Operation in the CSTR with cell recycle was particularly promising, 
producing 47 g/L ethanol with only minor concentrations of the by- 
product acetate. 


11670 (DOE/PC/89883-58) Coal liquefaction process 
streams characterization and evaluation: The application of 
252Cf-plasma desorption mass spectrometry to analysis of di- 
rect coal liquefaction heavy products. Larsen, J.W.; Lapucha, 
A.R. CONSOL, Inc., Library, PA (United States); Lehigh Univ., 
Bethlehem, PA (United States). Dept. of Chemistry. Oct 1992. 98p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89883. Order Number DE93007942. Source: 
OSTI; NTIS; GPO Dep. 

This study demonstrated the feasibility of using *Cf PDMS, 
GPC, and MPLC for the examination of the tetrahydrofuran (THF)- 
soluble portion of distillation resid materials derived from direct coal 
liquefaction. The *°2Cf-PDMS technique was used to determine 
molecular weight distributions of twenty-five THF-soluble resids. In 
order to detemine if *°*Cf-PDMS responds differently to different 
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chemical classes of compounds, Lehigh separated five of the sam- 
ples into chemically distinct fractions by MPLC, then analyzed the 
parent samples, their fractions, and the re-mixed fractions by 75*Cf- 
PDMS and GPC. irreversible alteration of the samples upon 
separation was noted by Lehigh. This was confirmed by use of gas 
chromatographic (GC) analyses. The noted irreversible alterations 
prevented a direct comparison of the remixed materials and the 
original samples. Thus, the selective response of °5*Cf-PDMS to 
different chemical classes of compounds could not be confirmed or 
ruled out. The number average molecular weights (Mp) obtained by 
252Cf-PDMS and GPC agreed well. However, the weight average 
molecular weights (Mw) obtained by GPC are always higher than 
the corresponding *°*Cf-PDMS results. Number average molecular 
weights and weight average molecular weights obtained with 252Cf- 
PDMS and GPC were compared with those obtained by field 
ionization mass spectrometry (FIMS), previously reported by SRI 
International for the parent resid samples from which the Lehigh 
THF-soluble samples were derived. 


11671 (DOE/PC/89883-59) Coal liquefaction process 
streams characterization and evaluation: Electron microscopy 
observations of resids obtained from coal liquefaction experi- 
ments. Vander Sande, J.B. (Vander Sande Associates, Inc., 
Newbury, MA (United States)). CONSOL, Inc., Library, PA (United 
States); Vander Sande Associates, Inc., Newbury, MA (United 
States). Nov 1992. 64p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89883. Order Number 
DE93007944. Source: OSTI; NTIS; GPO Dep. 

The study demonstrated the feasibility of using scanning trans- 
mission electron microscopy (STEM) spectroscopy accompanied 
by energy dispersive X-ray (EDX) spectroscopy for the examination 
of the (THF)-insoluble portion of distillation resid materials derived 
from direct coal liquefaction. The technique was able to determine 
the distribution, morphology and elemental composition of 
dispersed catalyst components in the insoluble portion of the distil- 
lation resids. An attempt was made to use transmission electron 
microscopy (TEM) on these samples; however, detailed composi- 
tional information could not be obtained. Further development of 
STEM and EDX as aids to process development are justified 
based on these results. 


11672 (DOE/PC/89883-62) Coal liquefaction process 
streams characterization and evaluation: Estimation of total 
phenol concentrations in coal liquefaction resids by *'P NMR 
spectroscopy. Mohan, J.T. (Ames Lab., IA (United States)); 
Verkade, J.G. CONSOL, Inc., Library, PA (United States); Ames 
Lab., IA (United States). Nov 1992. 152p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89883. 
Order Number DE93007941. Source: OSTI; NTIS; GPO Dep. 

In this study, lowa State University researchers used 3, P-tagged 
reagents to derivatize the labile hydrogen functional groups in the 
THF-soluble portion of 850°F* distillation resid materials and the 
THF-soluble portion of process oils derived from direct coal 
liquefaction.5’ P-NMR was used to analyze the derivatized samples. 
NMR peak assignments can be made by comparison to model 
compounds similarly derivatized. Species can be quantified by inte- 
gration of the NMR signals. Different °'P-NMR tagged reagents 
can be used to produce different degrees of peak resolution in the 
NMR spectrum. This, in turn, partially dictates the degree of speci- 
ation and/or quantification of species, or classes of compounds, 
that can be accomplished. lowa State chose a °'P-tagged reagent 
(CIPOCMe2CMe20) which was shown previously to be particularly 
useful in the derivatization of phenols. The derivatized samples all 
exhibited a small group of peaks attributed to amines and a broad 
group of peaks in the phenol region. The presence of paramag- 
netic species in the samples caused the NMR signals to broaden. 
Electron paramagnetic resonance (EPR) spectra confirmed the 
presence of paramagnetic organic free radicals in selected sam- 
ples. Various methods were employed to process the NMR data. 
The complexity and broadness of the phenol peak, however, made 
speciation of the phenols impractical. 


11673 (DOE/PC/89883-63) Coal liquefaction process 
streams characterization and evaluation: Investigation of the 
forms of sulfur in five Wilsonville resid samples by XAFS and 





moessbauer spectroscopy. Huffman, G.P. (Kentucky Univ., Lex- 
ington, KY (United States). Consortium for Fossil Fuel Science); 
Huggins, F.E.; Shah, N. CONSOL, Inc., Library, PA (United 
States); Kentucky Univ., Lexington, KY (United States). Consortium 
for Fossil Fuel Science. Nov 1992. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89883. 
Order Number DE93007945. Source: OSTI; NTIS; GPO Dep. 

This study demonstrated the feasibility of using XAFS and 
Moessbauer spectroscopy for the examination of distillation resid 
materials derived from direct coal liquefaction. The least-squares 
analysis of the XANES region of the K-shell XAFS spectra was 
shown to be technique which can be used to determine the sulfur 
forms in coal liquefaction-derived resid samples. The large amount 
of pyrrhotite in the resid samples (71 to 99% +10% of the total sul- 
fur) interfered with the precise quantitative analysis of the organic 
sulfur. However, a spectral subtraction routine was successfully 
used to provide semi-quantitative results for sulfur species other 
than the pyrrhotite. Moessbauer spectroscopy, considered a more 
accurate method than XAFS for the quantitative analysis of inor- 
ganic iron-sulfur species (pyrite, pyrrhotite, iron sulfates), was 
successfully used to speciate these materials in the coal liquefac- 
tion resids. Further application of XAFS and Moessbauer 
spectroscopy as process development tools appears justified by 
these results. 


11674 (DOE/PC/89883-64) Coal liquefaction process 
streams characterization and evaluation: The use of selective 
chemical reactions and carbon NMR spectroscopy in the spe- 
ciation and quantification of oxygen functional groups in coal 
resids. Stock, L.M. (Chicago Univ., IL (United States). Dept. of 
Chemistry); Cheng, C. CONSOL, Inc., Library, PA (United States); 
Chicago Univ., IL (United States). Dept. of Chemistry. Nov 1992. 
48p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89883. Order Number DE93007946. Source: 
OSTI; NTIS; GPO Dep. 

This study demonstrated the feasibility of using phase-transfer 
methylation reactions for the derivatization of hydroxyl functionali- 
ties and single-electron transfer reactions to cleave ether groups in 
distillation resid materials derived from direct coal liquefaction. 'SC- 
NMR was used to analyze the reaction products. It was 
demonstrated that the techniques can be used to speciate and 
quantify about half of the oxygen in resids. The remaining half of 
the oxygen is presumed to be present as unreactive ethers, proba- 
bly dibenzofurans. Hydroxyl concentrations were determined on 
five resid samples and ether cleavage reactions were conducted 
on three of those five. Further development of this general analyti- 
cal strategy as a process development tool is justified based on 
these results. 


11675 (DOE/PC/89883-65) Coal liquefaction process 
streams characterization and evaluation: '*C-NMR analysis of 
CONSOL THF-soluble residual materials from the Wilsonville 
coal liquefaction process. Solum, M.S. (Utah Univ., Salt Lake 
City, UT (United States)); Pugmire, R.J. CONSOL, Inc., Library, PA 
(United States); Utah Univ., Salt Lake City, UT (United States). 
Nov 1992. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89883. Order Number 
DE93007943. Source: OSTI; NTIS; GPO Dep. 

This study demonstrated the feasibility of using CP/MAS 'SC- 
NMR _ spectroscopy for the chemical structural examination of 
distillation resid materials derived from direct coal liquefaction. A 
set of twelve carbon skeletal-structure parameters and eight molec- 
ular structural descriptors were derived from the NMR data. The 
technique was used previously to determine these parameters for 
coal and char, and in the construction of a coal pyrolysis model. 
The method was applied successfully to the tetrahydrofuran (THF)- 
soluble portion of eleven 850°F* distillation resids and one 850°F* 
distillation resid which contained ash and insoluble organic material 
(IOM). The results of this study demonstrate that this analytical 
method can provide data for construction of a model of direct coal 
liquefaction. Its further development and use is justified based on 
these results. 


11676 (DOE/PC/90042-T2) Development of a catalyst for 
conversion of syngas-derived materials to isobutylene: Quar- 
terly report No. 2, June 15, 1991—September 30, 1991. Gajda, 
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G.J. UOP, Inc., Des Plaines, IL (United States). 3 Oct 1991. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90042. Order Number DE93008189. Source: 
OSTI; NTIS; GPO Dep. 

Gasoline reformulation has become a priority throughout the re- 
fining industry. In most proposed new gasoline formulations, the 
addition of oxygenates, such as methyl toruary butyl ether (MTBE), 
ethyl terfiary butyl other (ETBE), or teruary amyl methyl other 
(TAME), is being considered to maintain an acceptable octane. The 
production of the others MTBE and ETBE will ultimately be limited 
by the availability of isobutylene. Traditional commercial routes for 
producing isobutylene will be unable to meet the large growth in 
demand anticipated for fuel ethers. Developing a process in which 
coal could be converted to oxygenated gasoline blending compo- 
nents would take advantage of the vast coal reserves in the United 
States. The technology already exists for making methanol from 
coal-derived syngas. Numerous commercial processes are also 
available to make MTBE from methanol and isobutylene. A new 
technology that could be used to make isobutylene from syngas 
would complement the syngas-to-methanol process, and help to 
ease the anticipated shortages of isobutylene. The main goal of 
this contract Is to develop a catalyst and technology that will pro- 
duce isobutylene directly from coal-derived syngas and that is 
capable of utilizing a lower (0.5 to 1.0) H2:CO ratio. The research 
will identity and optimize the key catalyst and process characteris- 
tics that give improved performance for CO conversion by a 
non-Fischer-Tropsch process. This report, covers the testing of var- 
ious Zroo-based catalyst systems designed to examine the effects 
of catalyst preparation and process variables. 


11677 (DOE/PC/90045—-T6) Catalyst and process develop- 
ment for synthesis gas conversion to isobutylene: Quarterly 
report, April 1, 1992—June 30, 1992. Anthony, R.G.; Akgerman, 
A. Texas A and M Univ., College Station, TX (United States). Ki- 
netics, Catalysis, and Reaction Engineering Lab. 27 Jul 1992. 41p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90045. Order Number DE93007561. Source: 
OSTI; NTIS; GPO Dep. 

A rate equation for carbon monoxide consumption showing first 
order in CO and 0.5 order in hydrogen indicates the rate controlling 
step involves dissociated hydrogen. The inhibition of the rate with 
carbon dioxide is also shown. Examination of the hydrocarbon dis- 
tributions indicates a see-saw effect with the C,4s representing the 
fulcrum and methane and C;* the end points. The shift in the dis- 
tributions tends to be towards the Cs* for high pressures and long 
residence times. This distribution can be shifted by incorporating Ti 
into the catalysts, but the optimum amount of Ti needs to be deter- 
mined. The sol gel method of preparing the catalysts tends to 
produce a less active catalyst than by precipitation of a zirconyl 
salt. The most active catalyst contained approximately 2% Th/ZrO2» 


11678 (DOE/PC/90049-T7) Clean gasoline reforming wih 
superacid catalysts: Final technical report, September 25, 
1990-September 24, 1992. Davis, B.H. Kentucky Univ., Lexington, 
KY (United States). Center for Applied Energy Research. [1992]. 
82p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90049. Order Number DE93008945. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of this project are to: (a) determine if a coal- 
derived naphtha can be hydrotreated to produce a product with a 
sufficiently low heteroatom content that can be used for reforming, 
(b) identify hydrocarbon compounds in the naphtha with concentra- 
tions greater than 0.5 wt %, (c) develop a Pt/Al,Oz heavily 
chlorided catalyst and determine the activity, selectivity and 
deactivation of this catalyst using model compounds and the hy- 
drotreated naphtha, and (d) develop both a sulfated Pt/ZrO2 and 
Fe/Mn/ZrOz catalyst formulations and determine the activity, selec- 
tivity and deactivation of these catalysts using model compounds 
and d warranted, the hydrotreated naphtha. 


11679 (DOE/PC/90305-T10) Probe molecule studies: Ac- 
tive species in alcohol synthesis: Ninth quarterly report, 
October 1992—December 1992. Blackmond, D.G.; Wender, |.; 
Oukaci, R.; Wang, J. Pittsburgh Univ., PA (United States). Dept. of 
Chemical and Petroleum Engineering. Dec 1992. 15p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90305. Order Number DE93009685. Source: OSTI; NTIS; 
GPO Dep. 

The goal of this research is to develop a better understanding of 
the mechanisms of formation of alcohols and other oxygenates 
from syngas over supported catalysts. Probe molecules are added 
in situ during the reaction to help delineate reaction pathways and 
identify reaction intermediate species. The key of our study is to in- 
vestigate how the species generated by these probe molecules 
interact with surface species present during oxygenate formation. 
The catalysts chosen for tills investigation is Co/Cw/ZnO/AlzO3. De- 
tailed motivations for studying this system as well as using 
CH3NOz2 as the probe molecule were given in a previous report. 
(A) Pretreatment of a Co(O%)/CWZnO/AlzO3 to be used as a base 
catalyst was carried out. (B) XRD experiments were carried out 
with the calcined and reduced samples of the O%-Co, 5%-Co and 
10%-Co catalysts. (C) Temperature programmed reduction was 
performed with the O%-Co, 5%-Co and 10%-Co catalysts. (D) CO 
hydrogenation under the same conditions used for the 5%-Co and 
10%-Co catalysts was conducted over the Co(O%)/Cu/ZnO/Al,03 
catalyst. (E) CH3NO. addition to the steady state reaction of CO 
hydrogenation was conducted over both the O%-Co and the 10%- 
Co catalysts. 


11680 (DOE/PC/91041-T5) Preconversion processing of bi- 
tuminous coals: New directions to improved direct catalytic 
coal liquefaction: Quarterly report, October 1, 1992—December 
31, 1992. Viking Systems International, Inc., Pittsburgh, PA (United 
States). Jan 1993. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91041. Order Number 
DE93008093. Source: OSTI; NTIS; GPO Dep. 

Improved coal liquefaction was reinvestigated for the current two- 
stage process on the basis of the associated molecular nature of 
coal. Since a significant portion of coal molecules are physically as- 
sociated as pointed in our recent paper, physical dissolution should 
be considered. The step-wise, high-temperature soaking is a sim- 
ple and effective method for coal dissolution. Larger dissolution 
makes liquefaction severity lower. Broad molecular mass distribu- 
tion in the associated coal was another important factor. The 
selective reaction of fractions with high molecular weight isolated 
after the high-temperature soaking makes gas yield lower. Tests 
using an autoclave by the concept shown in Figure 5 enabled to 
more oi] and 15-20% less gas yields. It is expected that the proce- 
dure will result in great cost reduction in coal liquefaction. 


11681 (DOE/PC/91053-T2) Fundamental studies of coal 
liquefaction: Quarterly report No. 4, July 1—October 1, 1992. 
Ross, D.S. SRI International, Menlo Park, CA (United States). 
Chemistry Lab. 4 Dec 1992. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-91PC91053. 
(SRI-2847-12). Order Number DE93008106. Source: OSTI; NTIS; 
GPO Dep 

SRI International is conducting studies of the effects of liquid wa- 
ter at temperatures and pressures near its critical point on the 
behavior of coal. The present study invoives the construction and 
operation of a cell for visual observation of the process. The cell is 
batch charged with a dispersion of coal particles in solvent; it is de- 
signed for continuous flow operation should that mode of operation 
become desirable. It can be electrically heated to 550°C and can 
handie pressures to 5000 psi. Direct observation of individual parti- 
cles takes place through a pair of diamond windows, a lens 
assembly, and a television monitoring system. A number of runs 
have been performed during this quarter, including runs with Wyo- 
dak and Illinois No. 6 coal with both water and tetralin. A video 
tape of two runs was submitted with a monthly report during this 
quarter, and a tape with four runs in included with this report. Un- 
fortunately just as our experience with the cell was developing, one 
of the diamonds cracked and the replacement is not expected be- 
fore December. Accordingly we have spent some time operating 
the cell with a single window and front lighting. 


11682 


(DOE/PC/91287-—7) Supercritical thermodynamics of 
sulfur and nitrogen species: Quarterly progress report, Octo- 
ber 1, 1992-December 31, 1992. Eckert, C.A. Georgia Inst. of 
Tech., Atlanta, GA (United States). School of Chemical Engineer- 
ing. 1 Oct 1991. 13p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract FG22-91PC91287. Order Number 
DE93009684. Source: OSTI; NTIS; GPO Dep. 

Significant opportunity exists for the application of supercritical 
fluid.(SCF) technology to coal processing, both for pretreatment of 
high sulfur coals, as well as liquefaction and treatment of coal liq- 
uids. Supercritical fluids are attractive solvents for a variety of coal 
processing applications because of their unusual solvating and 
mass transfer properties. Solubility studies have been carried out 
for a number of model coal and coal-liquid compounds, primarily in 
pure supercritical fluids. We are extending this database of model 
coal compound equilibria using modern techniques that have the 
advantage of being much more rapid than traditional techniques. 
Cosolvent effects on solubility are being investigated over a variety 
of solvent properties. In addition, specific molecular interactions are 
being investigated through spectroscopic techniques. The resulting 
data are being used to develop a chemical-physical equation of 
state (EOS) model of SCF solution with meaningful parameters. 
The equation of state win be used to predict solubility behavior, 
which will permit the design and tailoring of SCF cosolvent sys- 
tems for specific coal processing applications. 


11683 (DOE/PC/91291—-T5) Mechanism of hydrogen incor- 
poration in coal liquefaction: Fifth progress report, October 
31, 1992. Kentucky Univ., Lexington, KY (United States). [1992]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91291. Order Number DE93006479. Source: 
OSTI; NTIS; GPO Dep. 

Continued Analysis of Diphenylethane Results. We are continu- 
ing to try to match the data from these experiments to mechanistic 
models. If all of the logical steps are included, we arrive at a set of 
28 reactions just to produce the maior initial products (> 2% of to- 
tal). This only includes monodeuterated products. This large set is 
rather unwieldy and the interconnections between reactions so 
complex that we found it difficult to handle. Specifically, it was hard 
to predict the effects of changes in a particular rate constant on the 
behavior of the system as a whole. With 28 rate constants to 
change, fitting the data looked like a long-term project. We've had 
better luck with the simpler approach of trying to get a rough match 
using only the 8 reactions shown in Figure 1. These account only 
for the introduction of deuterium into starting diphenylethane and 
the formation of toluene. We felt if we could get close to an accom- 
modation of the data with this simple scheme, we could then 
approach the full set of products by elaboration and fine tuning. 


11684 (DOE/PC/91291—-T6) [The mechanisms of hydrogen 
incorporation in coal liquefaction]: Sixth progress report, De- 
cember 31, 1992. Guthrie, R. Kentucky Univ., Lexington, KY 
(United States). 28 Jan 1993. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-91PC91291. 
Order Number DE93009655. Source: OSTI; NTIS; GPO Dep. 

In earlier reports we have describe d our efforts to understand 
the mechanism of deuterium incorporation during the thermolysis of 
1,2-diphenylethane and 2,2,5,5-tetramethyl-3 ,4-diphenylhexane un- 
der Dz gas in a glass vessel. We have reported that in both of 
these cases, there is substantial deuterium incorporation. A sum- 
mary of our conclusions follows: Conclusions previously reported 
for the 1,2-diphenylethane (DPE) system. 1. Benzyl radicals pro- 
duced in the thermolysis react mainly with DPE to extract a 
hydrogen atom and produce undeuterated toluene. 2. The 1,2- 
diphenylethyl radicals produced are mainly responsible for the 
reaction with Dp to give D atoms. 3. D atoms then react with aro- 
matic rings to form adduct radicals which are, at least in part, 
reconverted to D-substituted aromatics in termination steps. 4.2- 
Phenylethyl radicals react in a less discriminating manner, 1/3 to 1/ 
2 of the events probably involving direct reaction with Do. 5. A rea- 
sonable match to major product distribution can be accomplished 
using a model consisting of the set of ten reactions. 


11685 (DOE/PC/91300-T3) Thermodynamic and rheologi- 
cal properties of solid-liquid systems in coal processing: 
Quarterly technical report, March 1, 1992—-May 31, 1992. 
Kabadi, V.N.; Ilias, S. North Carolina Agricultural and Technical 
State Univ., Greensboro, NC (United States). Dept. of Chemical 
Engineering. [1992]. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91300. Order Number 
DE93008108. Source: OSTI; NTIS; GPO Dep. 





in this report we present two data sets that have been compiled 
to assist in the modei developments for solid-liquid equilibria and 
viscosities of coal derived systems. The first one is on vapor pres- 
sures of solid aromatics and the second one consists of viscosities 
of pure model compounds and some mixtures. These databanks 
are ready for usage in model development and are summarized in 
Tables 1 and 2. Literature is being searched to compile similar data 
for high pressure liquid compressibilities, liquid and solid heat ca- 
pacities and solid-liquid equilibria for model compound systems. 
Literature search is also containing to investigate available viscos- 
ity models. Once this is completed a few models will be selected 
for evaluation and consideration as candidates for extension to 
coal liquids. 


11686 (DOE/PC/91300-T4) Thermodynamic and rheologi- 
cal properties of solid-liquid systems in coal processing: 
Quarterly technical report, June 1, 1992-August 31, 1992. 
Kabadi, V.N.; Ilias, S. North Carolina Agricultural and Technical 
State Univ., Greensboro, NC (United States). Dept. of Chemical 
Engineering. [1992]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91300. Order Number 
DE93008109. Source: OSTI; NTIS; GPO Dep. 

A review of viscosity models available in the literature has been 
completed and is reported below. Model development work for vis- 
cosities is scheduled to begin in the next quarter. 


11687 (DOE/PC/91300-T5) Thermodynamic and rheologi- 
cal properties of solid-liquid systems in coal processing: 
Quarterly technical report, September 1, 1992—November 30, 
1992. Kabadi, V.N.; Ilias, S. North Carolina Agricultural and Techni- 
cal State Univ., Greensboro, NC (United States). Dept. of Chemical 
Engineering. [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91300. Order Number 
DE93008120. Source: OSTI; NTIS; GPO Dep. 

COAL LIQUIDS/viscosity; VISCOSITY/mathematical models; 
AROMATICS/viscosity; PROGRESS REPORT; VISCOSITY; ER- 
RORS; AROMATICS; EQUATIONS 
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(DOE/PC/91301-5) Ethanol synthesis and water gas 
shift over bifunctional sulfide catalysts: Technical progress re- 
port, September 1992—November 1992. Klier, K.; Herman, R.G.; 
Deemer, M. Lehigh Univ., Bethlehem, PA (United States). Dec 
1992. 12p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG22-91PC91301. 
DE93009679. Source: OSTI; NTIS; GPO Dep. 

During this quarter, the surface areas of various catalysts were 
determined. The surface area of the catalyst tested last quarter 
was determined for the undoped catalyst, the doped catalyst be- 
fore testing, and the doped catalyst after testing. These surface 
areas were then compared with ones reported earlier. After testing 
under high temperature and high pressure conditions for 551 
hours, there was a loss of surface area. This might be due possi- 
bly to agglomeration of cesium formate on the surface. Higher 
surface area catalysts were also produced. Two samples of MoS» 
were synthesized with surface areas of 96 m2/g and 91 m2/g. 
These were obtained by varying the heating rate of MoS3 and the 
calcination temperature. 


Order Number 


11689 (DOE/PC/92122-T1) Novel bimetallic dispersed cata- 
lysts for temperature-programmed coal liquefaction: Technical 
progress report, October-December 1992. Song, Chunshan; 
Schobert, H.H. Pennsylvania State Univ., University Park, PA 
(United States). Dept. of Materials Science and Engineering. Feb 
1993. 78p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92122. Order Number 
DE93009706. Source: OSTI; NTIS; GPO Dep. 

Development of new catalysts is a promising approach to more 
efficient coal liquefaction. It has been recognized that catalysts are 
superior to supported catalysts for primary liquefaction of coals, be- 
cause the control of initial coal dissolution or depolymerization 
requires intimate contact between the catalyst and coal. This re- 
search is a fundamental and exploratory study on catalytic coal 
liquefaction, with the emphasis on the development of novel 
bimetallic dispersed catalysts for temperature-programmed lique- 
faction. The ultimate goal of the present research is to develop 
novel catalytic hydroliquefaction process using highly active 
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dispersed catalysts. The primary objective of this research is to de- 
velop novel bimetallic dispersed catalysts from organometallic 
molecular that can be used in low precursors concentrations (< 1 
%) but exhibit high activity for efficient hydroliquefaction of coals 
under temperature-programmed conditions. The major technical 
approaches are, first, to prepare the desired heteronuclear 
organometallic molecules as catalyst precursors that contain cova- 
lently bound, two different metal atoms and sulfur in a single 
molecule. Such precursors will generate finely dispersed bimetallic 
catalysts such as Fe-Mo, Co-Mo and Ni-Mo binary sulfides upon 
thermal decomposition. The second major technical approach is to 
perform the liquefaction of coals unpregnated with the 
organometallic precursors under temperature-programmed condi- 
tions, where the programmed heat-up serves as a step for both 
catalyst activation and coal pretreatment or preconversion. Two to 
three different complexes for each of the Fe-Mo, Co-Mo, and Ni- 
Mo combinations will be prepared. Initial catalyst screening tests 
will be conducted using a subbituminous coal and a bituminous 
coal. Effects of coal rank and solvents will be examined with the 
selected bimetallic catalysts which showed much higher activity 
than the dispersed catalysts from conventional precursors. 


11690 (DOE/PC/92527-T1) Hindered diffusion of coal liq- 
uids: Quarterly report No. 1, September 18, 1992—-December 
17, 1992. Tsotsis, T.T. (University of Southern California, Los An- 
geles, CA (United States). Dept. of Chemical Engineering); Sahimi, 
M.; Webster, |.A. University of Southern California, Los Angeles, 
CA (United States). Dept. of Chemical Engineering. [1992]. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92527. Order Number DE93008533. Source: 
OSTI; NTIS; GPO Dep. 

The molecules comprising coal liquids can range from less than 
10 to several hundred A in diameter. Their size is, therefore, 
comparable to the average pore size of most hydroprocessing cata- 
lysts. Thus, during processing, transport of these molecules into the 
catalyst occurs mainly by “configurational” or “hindered diffusion,” 
which is the result of two phenomena occurring in the pores; the 
distribution of solute molecules in the pores is affected by the pores 
and the solute molecules experience an increased hydrodynamic 
drag. The field of hindered diffusion has been reviewed by Deen 
[16]. The earliest studies in the field were by Renkin et al. [17]. 


11691 (DOE/PC/92532-T2) Fischer-Tropsch synthesis in 
supercritical reaction media: Progress report, October 1, 1992- 
December 31, 1992. Subramaniam, B.; Bochniak, D.; Snavely, K. 
Kansas Univ., Lawrence, KS (United States). Dept. of Chemical 
and Petroleum Engineering. Jan 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92532. 
Order Number DE93009691. Source: OSTI; NTIS; GPO Dep. 

Our goals for this quarter were to complete construction of the 
reactor and analytical units for carrying out Fischer-Tropsch (F-T) 
synthesis in liquid (n-hexadecane) and in supercritical n-hexane 
phases. Progress during this quarter was slower than expected. 


11692 (ETDE-mf-93771745) Investigations of the material 
behaviour of coal with a view to gallery stability. Veroef- 
fentlichungen des Fachgebietes Bodenmechanik und Grundbau der 
Universitaet Kaiserslautern. Rogmann, F. Kaiserslautern Univ. 
(Germany). Fachgebiet Bodenmechanik und Grundbau; Kaiser- 
slautern Univ. (Germany). Fachbereich Architektur, Raum- und 
Umweltplanung, Bauingenieurwesen. 1992. 168p. (In German). Or- 
der Number DE93771745. Source: OSTI; NTIS (US Sales Only). 
in the presented paper, the nonlinear material behaviour of coal 
is investigated. During underground coal gasification, the stability of 
galleries in deep seams depends mainly on the material behaviour 
of coal. In numerical calculations, parameter studies about the sta- 
bility of the galleries shall be carried out. A constitutive law for coal 
is developed, which describes the stress-strain behaviour of coal 
truly. The dependence of the material parameters on the tempera- 
ture is evaluated. The influence of the crack system can be taken 
into account. The material parameters are determined from triaxial 
compression tests at temperatures from room temperature to 
200°deg. Confining pressures have been varied from 1,0 MPa to 
30 MPa. The tested coal samples came out of Camphausen mine 
out of the Saar region. One way for the implementation of the con- 
stitutive law in a finite element program is presented. For one set 
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of well designed boundary conditions, the deformation of an under- 
ground opening is calculated. (orig.). 


11693 (OCDO-93006369) Design and development of a 
self-regenerative contained-liquid membrane process for com- 
bined SO, and NO, removal: Final report. Varanasi, S. (Toledo 
Univ., OH (United States). Dept. of Chemical Engineering); 
LeBlanc, S.E. Ohio Coal Development Office, Columbus, OH 
(United States); Toledo Univ., OH (United States). Dept. of Chemi- 
cal Engineering. Nov 1992. 100p. Sponsored by Ohio State 
Government, Columbus, OH (United States). Contract CDO/R-87- 
78. Source: OSTI; Ohio Coal Development Office, 77 S. High 
Street, P.O. Box 1001, Columbus, OH 43266-0001. 

The lack of an efficient, cost effective process for the removal of 
sulfur compounds frem gas streams (either gasified coal or flue 
gases resulting from coal combustion) is a major obstacle to the 
economic utilization of high sulfur Ohio coal. The most economi- 
cally favorable processes for the desulfurization of flue gases are 
the regenerable processes as opposed to the ‘throwaway’ pro- 
cesses. In addition, recovery of sulfur from these gases in the form 
of elemental sulfur or HoSO, does seem to be an essential step in 
the economic utilization of high sulfur coal. n light of these obser- 
vations, a recently proposed FGD process which regenerates the 
scrubbing liquor “in-situ” as well as recovering a concentrated S02 
stream for use in sulfuric acid production, is quite promising. Con- 
ventional processes, presently in operation, employ large packed 
tower scrubbers for SO. absorption which results in very high capi- 
tal expenditures and operating costs. Recent developments in 
membrane technology can now provide us with an alternative to 
these large packed towers for stack gas cleanup. In this research 
we have investigated the use of novel membrane contactors for re- 
placing more conventional packed absorbers. Contained-liquid 
membranes, exploiting carrier mediated transpose, enable the 
scrubbing liquid to be regenerated “in-site,” in a single process 
unit. Microporous single-ply polymeric membranes have recently 
been used in gas-liquid and liquid-liquid contactors. These mem- 
branes are fashioned into a tubular shape (i.e. long, thin fibers) for 
use in mass transfer contactors. 


11694 (ORNL-6724) Fossil Energy Program semiannual 
progress report for October 1991—March 1992. Judkins, R.R. 
Oak Ridge National Lab., TN (United States). Nov 1992. 201p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93007791. Source: 
OSTI; NTIS; GPO Dep 

This report covers progress made during the period October 1, 
1991, through March 31, 1992, for research and development pro- 
jects that contribute to the advancement of various fossil energy 
technologies. Projects on the Fossil Energy Program are supported 
by the DOE Office of Fossil Energy, the DOE Morgantown Energy 
Technology Center, the DOE Pittsburgh Energy Technology Center, 
the DOE Fossil Energy Clean Coal Technology Program, the DOE 
Office of Basic Energy Sciences, the DOE Fossil Energy Office of 
Petroleum Reserves, the DOE Fossil Energy Naval Petroleum and 
Oil Shale Reserves, and the US Agency for International Develop- 
ment. The Fossil Energy Program organization chart is shown in 
the appendix. Topics discussed are under the following projects: 
materials research and developments; environmental analysis sup- 
port; coal conversion development; coal combustion research; and 
fossil fuels supplies modeling and research. 


11695 (ORNL/FMP-92/2, pp. 65-71) K25-1 - Development of 
ceramic membranes for gas separation. Fain, D.E. (Oak Ridge 
K-25 Site, TN (US)); Roettger, G.E.; Adcock, K.D. Oak Ridge 
National Lab., TN (United States). Dec 1992. In Fossil Energy Ad- 
vanced Research and Technology Development Materials Program: 
Semiannual progress report for the period ending September 30, 
1992. 337p. Order Number DE93004433. Source: OSTI; NTIS. 
Development work is being carried out at the Oak Ridge K-25 
Site to develop a ceramic membrane that will effectively separate 
hydrogen from gasified coal at temperatures of 1,000°F or higher. 
One of the objectives of the project during the current report period 
was to produce membranes having sufficiently small pores to pro- 
vide molecular sieving and high separation factors. Since the mean 
pore radii of the experimental membranes being fabricated for this 
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project were approaching the lower measurement limit of the Dy- 
namic Pore Size test (5A), new testing capability was needed in 
order to monitor continuing development efforts aimed at reducing 
the pore size further. A second key objective of the project (di- 
rected at this measurement need) was to develop a permeance 
test system capable of providing high-precision flow measurements 
on the membranes at elevated temperatures. By measuring pure 
gas flows in such a system with different test gases, high tempera- 
ture separation factors of the membranes could be determined. 
The determination of high temperature separation factors would 
provide a realistic criteria for defining the performance of the mem- 
branes and for monitoring the progress of membrane development 
efforts. A third objective of the project was to further develop and 
utilize a mathematical model for gas transport through inorganic 
membranes to interpret empirical data and to help direct the exper- 
imental work. 1 ref., 5 figs. 


11696 (ORNL/FMP-92/2, pp. 109-120) SNL-1 - Ceramic cat- 
alyst supports: Hydrous metal oxide lon-exchange supports 
for direct coal liquefaction. Doughty, D.H. (Sandia National Labo- 
ratories, Albuquerque, NM (US)); Ashley, C.S.; Gardner, T.J.; 
Peden, C.H.F. Oak Ridge National Lab., TN (United States). Dec 
1992. DOE Contract AC04-76DP00789. In Fossil Energy Advanced 
Research and Technology Development Materials Program: Semi- 
annual progress report for the period ending September 30, 1992. 
337p. Order Number DE93004433. Source: OSTI; NTIS. 

The goal of the experimental effort is to develop and optimize 
the use of a unique catalyst support material, the hydrous titanium 
oxide ion-exchangers. In part, the authors seek to understand how 
the activity of a catalyst is related to the concentration and disper- 
sion of active metals on the catalyst supports. Such information is 
critical to designing materials having optimum catalytic properties. 
They have developed synthetic techniques for controlling both the 
concentration and dispersion of nickel, molybdenum and rhodium 
on hydrous sodium titanate catalyst supports. The techniques were 
based on and required an understanding of the solution chemistry 
of both the support material and dissolved metal species. In addi- 
tion, studies of the local molecular structure by Raman, and 
solid-state ‘70 NMR spectroscopies are being pursued because of 
the importance of the local structure in determining the 
ion-exchange properties of these materials. By developing an un- 
derstanding of the appropriate catalyst preparation procedures, 
they have improved catalytic performance of more recently 
prepared materials. Studies aimed at providing the optimum pro- 
cessing procedures have also been undertaken and are described 
here. 19 refs., 3 tabs., 2 figs. 


11697 (SAND-92-2582C) Coal liquefaction using donor 
solvents hydrogenated at low temperatures. Kottenstette, R.J.; 
Stephens, H.P. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930304— 
3: 205. American Chemical Society national meeting, Denver, CO 
(United States), 28 Mar - 2 apr 1993). Order Number DE93006292. 
Source: OSTI; NTIS; GPO Dep. 

Direct coal liquefaction proceeds initially through a complex se- 
ries of bond breaking and hydrogen transfer reactions involving 
coal and a donor solvent. When the recycle solvent contains high 
amounts of donor solvent, the requirement for high hydrogen gas 
pressure in the initial stage of liquefaction is reduced and coal con- 
version is augmented. Effective tests for hydrogen donating ability 
of coal derived solvents often consist of GC/MS, proton NMR, cat- 
alytic dehydrogenation, as well as microautoclave coal liquefaction 
testing [1,2,3]. Microautoclave testing is an empirical measure of 
solvent quality for hydrogen donation using coal, a donor solvent 
and an inert gas instead of hydrogen. Previous studies [4] have in- 
vestigated the hydrogen transfer cycle for direct liquefaction using 
Illinois #6 high volatile bituminous coal and a distillate (650°F- 
770°F) derived from a coal liquefaction process solvent. The 
objective of this work is to determine the effects of donor solvent 
on coal conversions in microautoclave liquefaction experiments 
performed at 400°C with Wyodak coal. These tests used a heavy 
distillate solvent that had been hydrogenated with a synthesis gas 
(50% carbon monoxide:50% hydrogen) mixture and steam at low 
temperatures (300°C-325°C). The in situ water-gas shift (WGS) 





reaction provides an alternate source of hydrogen and has the po- 
tential of eliminating the need for high purity high pressure 
hydrogen for solvent hydrogenation. Hydrogenation at low tempera- 
tures can lead to increased donor content since larger amounts of 
hydroaromatics are produced at equilibrium with any given hydro- 
gen pressure. Distillate solvents were hydrogenated at various 
weight hourly space velocities, using two different catalysts and 
used in microautoclave coal liquefaction tests to evaluate solvent 
pretreatment effects on coal solubility. 
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11698 (CONF-920427-—, pp. 660-661) Nonfuel use of coal - 
Northern Bohemian coal as a source of humic acids. 
Sebestova, E. (Inst. of Geotechnics of the Czechoslovak Academy 
of Sciences, Prague (CS)); Machovic, V.; Pavlikova, H. North 
Dakota Univ., Grand Forks, ND (United States). Energy and Envi- 
ronmental Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-6, Ci-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

Humic acids isolated from the subbituminous coal of Northern 
Bohemia were characterized by electron paramagnetic resonance, 
solid-state nuclear magnetic resonance utilizing the cross- 
polarization magic angle spinning techniques, and by infrared 
spectroscopy with Fourier transformation. This study has been 
made with the prospect of evaluating the youngest layers of subbi- 
tuminous coals as a source of humic acids for use as fertilizers in 
agriculture, complexation agents for the removal of heavy metals 
from wastewaters, etc. Experiments have been carried out to in- 
crease the humic acid content in coals by oxidation to bring the 
quality of these coals closer to natural oxyhumolites. 


11699 (CONF-920979-—, pp. 5.33-5.48) Fuel and power co- 
production - the Integrated Gasification/Liquid Phase Methanol 
(LPMEOH™) Demonstration Project. Brown, W.R. (Air Products 
and Chemicals, Inc., Allentown, PA (US)); Frenduto, F.S. USDOE, 
Washington, DC (United States). Nov 1992. From 1. annual clean 
coal technology conference; Cleveland, OH (United States); 22-24 
Sep 1992. In US Department of Energy first annual clean coal 
technology conference. 971p. Order Number DE93004314. 
Source: OSTI; NTIS; INIS. 

Under a pending Agreement, the US Department of Energy 
(DOE) and Air Products and Chemicals, Inc., plans to locate one of 
the Nation’s 42 ‘showcase’ Clean Coal Technology projects in the 
State of California. An estimated total of $213.7 million in Federal 
and private funds will be invested to build and operate a highly ad- 
vanced methanol production unit employing Air Products Liquid 
Phase Mthanol (LPMEOH™) technology. This first-of-a-kind demon- 
stration - one of 13 projects selected under the third round of the 
DOE's Clean Coal Technology Program - will be associated with 
the Texaco Cool Water Integrated Coal Gasification Combined Cy- 
cle (IGCC) Power Project at Daggett, California. The LPMEOH 
Technology that will be used in the demonstration has been devel- 
oped specifically to lower the cost of electricity produced in |IGCC 
power plants by efficiently storing energy in the form of methanol 
for use during periods of peak power deman. In addition to cleanly 
generating electricity, the Texaco Cool Water Project will help Caili- 
fornia meet its solid waste reduction goals by using municipal 
sewage sludge along with coal as a gasifier feedstock. The project 
aiso will provide methanol for a variety of fuel-use demonstrations 
in the Los Angeles Basin area. 11 refs. 
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Refer also to citation(s) 11628, 11632, 11634, 11636, 11668, 
11670, 11672, 11673, 11674, 11675, 11685, 11686, 11687, 11694, 
11795, 11799, 12386, 12412, 13300, 13301, 13303 
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11700 (CONF-920427-, pp. 665-667) Complex system for 
coal quality determination. Cervenka, M. (ORGREZ Brno (CS)). 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. From Energy and environment: 
transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-5, Ci-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

The author gives some information on the his activities in the 
field of coal quality determination, specifically: automatic sampling, 
and application of instruments for direct coal quality parameters 
measurement. He has been working in the field of coal quality 
determination for about twenty-five years. At first he worked on au- 
tomatic sampling. He has developed the building-brick system of 
automatic samplers. These samplers are produced and installed by 
his company in the Czechoslovak power and mining industries 
(about 60 units up to now). Since 1975, his effort was directed to 
the so-called ‘quick coal quality determination methods.’ In opera- 
tion he has tested numerous instruments for moisture, sulfur, and 
heat content. Ash and sulfur meters were developed in CSFR, and 
they are produced in CSFR as well. The author has achieved the 
best results in monitoring the coal ash. He applies the well-known 
principle of two energy levels radiation (Am**', Cs'S”) for coal ash 
content determination. About 50 units of the DGP type ash meter 
in different versions have been already produced in Czechoslo- 
vakia and installed in the power and mining industries. In 1988, a 
systems solution for coal quality control in the mine was set. The 
name of this system is Complex System for Coal Quality Determi- 
nation (CSCQD). Data from the sensors of the CSCQD system are 
connected to the evaluating computer. The system operates contin- 
uously as a real-time system. It gives the operator complete 
information which is necessary for coal quality control. The best 
and most cost-effective possibilities for coal quality control and ho- 
mogenization are in the mine. The majority of this work has been 
done in the field of brown coal 


11701 (DOE/PC/79901-T10) Radiative properties of ash 
and slag: Final report. Solomon, P.R.; Markham, J.R.; Best, P.E.; 
Yu, Zhen-Zhong. Advanced Fuel Research, Inc., East Hartford, CT 
(United States). Oct 1990. 120p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-87PC79901. Order 
Number DE93006157. Source: OSTI; NTIS; GPO Dep. 

The objective of this program has been to make laboratory mea- 
surements of the radiative properties of ash and slag deposits that 
have been extracted from combustion devices. The program has 
resuited in measurements of radiative properlies of materials at 
high temperatures made by a technique employing a sample 
heatng deVice that is coupled to a FT-IR spectrometer to measure 
emission, directional-hemispherical transmission, and directional- 
hemispherical reflection of a sample. By this technique, the 
temperature at the measurement point and the spectral emittance 
(emissivity) of the surface are both obtained. These measurements 
are then related to the physical and chemical properties of the sur- 
face to determine what controls the radiative properlies. The 
measurements have shown that the physical state of a deposit (i.e. 
fused, sintered or packed particles) greatly influence the measured 
spectral emittance. The main accomplishments of the program are 
as follows: (1) Demonstration of measurement technique valida- 
tion. (2) Measurements of spectral emittance for deposit samples 
as a function of temperature and morphology. (3) Accurate calcula- 
tions of the optical properties of smooth and sintered surfaces 
based on the material's complex Index of refraction and the sur- 
face morphology. 


11702 (DOE/PC/79997-T19) Establishment and mainte- 
nance of a Coal Sample Bank and data base: Project status 
report, July 9, 1992—October 8, 1992. Davis, A. Pennsylvania 
State Univ., University Park, PA (United States). Coal and Organic 
Petrology Labs. 23 Nov 1992. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-88PC79997. 
Order Number DE93008030. Source: OSTI; NTIS; GPO Dep. 
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During the period 7/9/92-10/8/92 a total of 80 samples (30 DOE 
Sample Bank sampies and 50 other Penn State samples) of vari- 
ous sizes, not including DECS-17, were distributed. Fifteen of these 
samples were provided to DOE contractors. Six orders for a total 
of 80 30-gram bags of DECS-17 have been filled. All of these bags 
have been distributed to DOE dispersed catalyst contractors or 
those approved by DOE to receive the samples. A total of 188 data 
printouts were distributed. In addition, 15 special data requests 
were fulfilled by either search/sort and printout or creation of a data 
disk, resulting in distribution of limited information on over 1089 
samples. Several preliminary requests for Sample Bank and Data 
Base information and price quotations have also been handled. 


11703 (DOE/PC/89764—-T11) Permeability changes in coal 
resulting from gas desorption: Eleventh quarterly report, April 
1, 1992-May 31, 1992. Levine, J.R.; Johnson, P.M. Alabama 
Univ., University, AL (United States). Dept. of Geology. 24 Mar 
1992. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89764. Order Number 
DE93006432. Source: OSTI; NTIS; GPO Dep. 

After the conclusion of the methane sorption experiment, the 
sample of parent coal was subject to measurement of helium dis- 
placement volume by measuring its weight in helium at a range of 
pressures. The helium displacement measurements were not at all 
Straight forward when measured in moist conditions. Throughout 
the experiment, anomalous weight changes were observed that 
were attributed either to condensation of moisture on the balance 
system or alternatively to drying out of moisture from the sample. 
As a result, the weight changes of the sample as a function of 
pressure were quite erratic. The sample density calculated on the 
basis of its helium displacement volume was around 1.86 when 
measured on a wet basis whereas, the density on a dry basis was 
around 1.32. Clearly, the density on a moist basis is an error. 
Therefore the displacement volume is also in error. it is concluded 
that microbalance sorption measurements under moist conditions 
are very difficult to perform, owing the problems associated with 
drying and/or resaturation with moisture. 


11704 (DOE/PC/89764-T13) Permeability changes in coal 
resulting from gas deserption: Ninth quarterly report, October 
1, 1991-December 31, 1991. Alabama Univ., University, AL 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-89PC89764. Order Num- 
ber DE93006486. Source: OSTI; NTIS; GPO Dep. 

Eventually, the weight stabilized and the measurements com- 
menced. Helium pressure was increased slowly and carefully, first 
to 15 psig then to 28 psig. The readout for the balance unit contin- 
ued to exhibit unexplained fluctuation and output. Buoyancy of the 
empty pan was measured at pressures ranging up to 800 psig mea- 
sured at approximately 100 psig increments. The balance weighing 
unit exhibited a progressive increase in weight with increasing 
pressure demonstrating that the displacement volume of the tare 
weight side of the balance was greater than the displacement 
volume of the weighing pan side of the balance. Therefore, the in- 
creased gas pressure produced a greater buoyancy of the tare 
side, producing a net increase in weight. The carefully collected 
data showed a linear change in weight with pressure (see accom- 
panying diagram). A schematic diagram of the new configuration of 
the sorption apparatus is depicted in the accompanying figure. 


11705 


(DOE/PC/89764-T14) Permeability changes in coal 
resulting from gas desorption: Final report. Levine, J.R.; John- 
son, P.W. Alabama Univ., University, AL (United States). 30 Nov 
1992. 207p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG22-89PC89764. Order 
DE93008092. Source: OSTI; NTIS; GPO Dep. 

This report documents studies on the effects of gas sorption on 
coal, with the intent of eventually evaluating how sorption and 
strain affect permeability. These studies were, carried out at the 
University of Alabama during the period from 1989 through 1992. 
Two major experimental methods were developed and used. In the 
strain experiments, electronic strain gauges were attached to pol- 
ished blocks of coal in order to measure linear and volumetric 
swelling due to gas sorption. The effects of bedding plane orienta- 
tion, of gas type, and of coal type were investigated. In the 
gravimetric experiment the weight of small samples of coal was 
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measured during exposure to high pressure gases. Sample mea- 
surements were corrected for buoyancy effects and for sample 
swelling, and the results were plotted in the form of Langmuir 
isotherms. Experiments were conducted to determine the effect of 
grain size, coal type, moisture, and of sorbant gas. The advantage 
of this method is that it can be applied to very small samples, and 
it enabled comparison liptinite versus vitrinite concentrates, and 
kerogen rich versus kerogen depleted oil shales. Also included is a 
detailed discussion of the makeup of coal and its effect on gas 
sorption behavior. 


11706 (DOE/PC/89785-—6) The single electron chemistry of 
coals: [Quarterly] report, July 1, 1990—-December 30, 1990. 
Larsen, J.W.; Kaushal, P. Lehigh Univ., Bethlehem, PA (United 
States). Dept. of Chemistry. 18 Jan 1991. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89785. Order Number DE93008548. Source: OSTI; NTIS; 
GPO Dep. 

Our work on single election transfer in coals led us to the knowl- 
edge that the energetics of bond cleavage in radical cations is 
20-40 kcal/mole lower than the corresponding homolytic bond 
cleavage energies. Having made excellent progress in the other ar- 
eas covered by this proposal, we are extending our studies to the 
investigation of the formation and cleavage reaction of radical 
cations in coals. The formation of a radical cation requires the 
transfer of an electron from a neutral molecule to an appropriate 
electron acceptor (oxidant). As a first step, we seek oxidants which 
will form radical cations from functional groups typical of those in 
coals. We must also study the decomposition behavior of bonds 
typical of those found in coals. Alkyl and alkoxy aromatic com- 
pounds were chosen as the electron donors because of their 
common occurrence in coals. 


11707 (DOE/PC/90284—8) Molecular accessibility in solvent 
swelled coal: Quarterly report. Kispert, L.D. Alabama Univ., Uni- 
versity, AL (United States). Dept. of Chemistry. Nov 1992. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90284. Order Number DE93007479. Source: 
OSTI; NTIS; GPO Dep. 

To expand the information base on molecular accessibility in sol- 
vent swelled coal, Argonne Premium Coal Samples (APCS) were 
swelled in polar, basic solvents before and after moisture loss and 
upon air oxidation. So far studies have been reported on the 
changes in pore size distribution as a function of temperature when 
polar basic swelling solvents are used. Additional studies employ- 
ing EPR spin probe techniques performed on the breaking up of 
the hydrogen bonding between bedding planes were later con- 
firmed by magnetic resonance imaging at Argonne National Lab 
and the University of Illinois. 


11708 (DOE/PC/91047—T2) Investigation of coal structure: 
Quarterly report, October 1, 1992—-December 31, 1992. Viking 
Systems International, Inc., Pittsburgh, PA (United States). Jan 
1993. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC91047. Order Number 
DE93009694. Source: OSTI; NTIS; GPO Dep. 

The method was applied to standard polymers under the same 
condition above. The particle size distribution with volume diame- 
ters of polyvinylpyrrolidone (average molecular mass; 10,000) was 
measured at sample/solvent = 0.50 g/100 ml. This poiymer readily 
dissolve in methanol and water, while the polymer does not dis- 
solve in n-hexane and toluene, and toluene is a slightly better 
solvent than n-hexane. Figure 3 shows the particle size distribu- 
tions in n-hexane (a) and toluene (b-1 and -2). The distribution in 
toluene changed time to time, and two representative distributions 
are shown. The mean volume diameters-were 14 um in n-hexane 
and 18 and 31 ym in toluene. The particle size distribution of 
cross-linked polyvinylpyrrolidone was further examined in methanol 
and n-hexane. Figure 4 compares these distributions with scanned 
counts at sample/solvent = 0.50 g/100 ml. As a significant portion 
of particles was over 250 ym with volume diameters, the distribu- 
tions are presented with scanned counts. Figure 4 compared the 
specific swelling ratio (Q’) versus sample/solvent (w/w %) in the 
same solvents for this sample. It is seen that methanol is a good 
solvent than n-hexane and swells the sample. It is also seen that 
the swelling is dependent on the sample concentration. Therefore, 





the particle size in good solvent methanol is expected to be larger 
due to swelling. However, the particle size was smaller in methanol 
than in n-hexane (Figure 4). The dependence of sample concentra- 
tion on solvent swelling in methanol (Figure 5) is interpreted as 
follows: Polymer particles disaggregated at low sample concentra- 
tion and the interparticle voidage of the swollen polymer after 
centrifugation changed depending upon disaggregation. 


11709 (DOE/PC/91283-T5) Liquid chromatographic analy- 
sis of coal surface properties: Quarterly progress report, 
October-December 1992. Kwon, K.C.; Rigby, R. Tuskegee Univ., 
AL (United States). Dept. of Chemical Engineering. [1992]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91283. Order Number DE93009657. Source: 
OSTI; NTIS; GPO Dep. 

Experiments on equilibrium adsorption loadings of various addi- 
tives on 60 - 200 mesh Illinois 16 coal (DECS-2; Randolph county) 
were performed. The additives include n-propanol, n-butanol, 2- 
butanol, phenol, 2-naphthol, o-cresol and cyclohexanol. Equilibrium 
adsorption loadings of normal alcohols on 60 - 200 mesh lilinois 
No. 6 coal increase with increased numbers of carbons in their 
molecular formulas. Normal alcohols are more adsorbed on the 
coal than their branched alcohols. Adsorption loadings of 
single-ring compound phenol on the coal is higher than that of cy- 
clohexanol. Adsorption loadings of double-ring compound 
2-naphthol on the coal is much higher than that of single-ring com- 
pound phenol. The main objectives of this proposed research are 
to refine further the inverse liquid chromatography technique for the 
study of surface properties of raw coals, treated coals and coal 
minerals in water, to evaluate relatively surface properties of raw 
coals, treated coals and coal minerals by inverse liquid chromatog- 
raphy, and to evaluate floatability of various treated coals in 
conjunction with surface properties of coals. 


11710 (DOE/PC/91285—4) Two dimensional NMR and NMR 


relaxation studies of coal structure: Progress report, July 1, 


1992-September 30, 1992. Zilm, K.W. Yale Univ., New Haven, CT 
(United States). Dept. of Chemistry. 25 Nov 1992. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91285. Order Number DE93007564. Source: OSTI; NTIS; 
GPO Dep. 

This report covers the progress made on the title project for the 
project period. Four major areas of inquiry are being pursued. Ad- 
vanced solid state NMR methods are being developed to assay the 
distribution of the various important functional groups that determine 
the reactivity of coals. Special attention is being paid to methods 
that are compatible with the very high magic angle sample spin- 
ning rates needed for operation at the high magnetic field strengths 
available today. Polarization inversion methods utilizing the differ- 
ence in heat capacities of small groups of spins are particularly 
promising. Methods combining proton-proton spin diffusion with SC 
CPMAS readout are being developed to determine the connectivity 
of functional groups in coals in a high sensitivity relay type of ex- 
periment. Additional work is aimed at delineating the role of methyl 
group rotation in the proton NMR relaxation behavior of coals. 


11711 (DOE/PC/91296-5) Advanced NMR-based _tech- 
niques for pore structure analysis of coal: Quarter report No. 
4, 1 October 1992-30 December 1992. Smith, D.M. New Mexico 
Univ., Albuquerque, NM (United States). Center for Micro- 
Engineered Ceramics. [1992]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91296. 
Order Number DE93009659. Source: OSTI; NTIS; GPO Dep. 

One of the main problems in coal utilization is the inability to 
properly characterize its complex pore structure. Coals typically 
have micro/ultra-micro pores but they also exhibit meso and 
macroporosity. Conventional pore size techniques (adsorption/ 
condensation, mercury porosimetry) are limited because of this 
broad pore size range, microporosity, reactive nature of coal, sam- 
ples must be completely dried, and network/percolation effects. 
Small angle scattering is limited because it probes both open and 
closed pores. Although one would not expect any single technique 
to provide a satisfactory description of a coal’s structure, it is ap- 
parent that better techniques are necessary. We believe that 
measurement of the NMR parameters of various gas phase and 
adsorbed phase NMR active probes can provide the resolution to 
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this problem. We will investigate the dependence of the common 
NMR parameters such as chemical shifts and relaxation times of 
several different nuclei and compounds on the pore structure of 
model micropcrous solids, carbons, and coals. In particular, we will 
study the interaction between several small molecules and the pore 
surfaces in coals. These molecules have been selected for their 
chemical and physical properties. A special NMR probe will be 
constructed which will allow the concurrent measurement of NMR 
properties and adsorption uptake at a variety of temperatures. All 
samples will be subjected to a suite of “conventional” pore struc- 
ture analyses. These include nitrogen adsorption at 77 K with BET 
analysis, CO and CH, adsorption at 273 K with D-R (Dubinin- 
Radushkevich) analysis, helium pycnometry, and small angle X-ray 
scattering as well as gas diffusion measurements. 


11712 (DOE/PC/91303-T4) Semiconductor electrochem- 
istry of coal pyrite: Technical progress report, July-September 
1992. Osseo-Asare, K.; Wei, D. Pennsylvania State Univ., Univer- 
sity Park, PA (United States). Dept. of Materials Science and 
Engineering. [1992]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91303. Order Number 
DE93008124. Source: OSTI; NTIS; GPO Dep. 

The kinetics of the formation of Fe(HS)?-n,. the intermediate in 
the formation of FeS (from the reaction between aqueous sulfide 
ions and dissolved FE(II) salts) was studied with a stopped-flow 
spectrophotometric technique. As described in the previous report, 
the absorbance-time curve indicated that a black substance formed 
within the first few seconds of the reaction; this material subse- 
quently decomposed gradually to give a lighter dark product within 
the following several minutes. It was proposed that an intermediate 
species, Fe(HS)*-n,, was formed initially from the reaction be- 
tween Fe** and HS ions in aqueous solution and this intermediate 
was converted to FeS finally. The kinetic experiments showed that 
the rate of formation of Fe(HS)*-n, was first order with respect to 
both Fe?+ and HS, with a rate constant of 103.81 (mol/l)—'sec—". 
These results suggest that the black intermediate is FeHS*. 


11713 (DOE/PC/91311-T5) Configurational diffusion of as- 
phaltenes in fresh and aged catalysts extrudates: Quarterly 
progress report, September 20, 1992—December 20, 1992. Guin, 
J.A.; Tarrer, A.R. Auburn Univ., AL (United States). Dept. of Chem- 
ical Engineering. [1992]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91311. Order Num- 
ber DE93008191. Source: OSTI; NTIS; GPO Dep. 

Objective is to determine the relation between the size and 
shape of coal and petroleum micromolecules and their diffusion 
rates in catalyst pore structures. Diffusivity measurements will be 
performed with aged catalysts from coal liquefaction pilot plants. 
During this period, equilibrium adsorption experiments were carried 
out to determine the adsorption isotherm needed in the da‘a analy- 
sis. The equilibrium isotherm for quinoline in cyclohexane with 
fresh Shell 324 (Ni-Mo/Al,03) catalyst was found to be nonlinear 
and well represented by the Freundlich adsorption isotherm. The 
effective diffusivity was found to be less than the estimated pore 
diffusivity for nonrestrictive diffusion, indicating pore restriction for 
quinoline diffusion in cyclohexane with Shell 324 catalyst. 


11714 (NUTEK-KOL-—93-1) Microscopic studies of coke 
samples combusted in a fluidized bed test rig. Bengtsson, M. 
(Royal Inst. of Tech., Stockhoim (Sweden). Dept. of Heat Technol- 
ogy). Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden). 1989. 15p. Project 
NUTEK-226-007. Order Number DE93769995. Source: OSTI; 
NTIS. 

For increasing the knowledge about combustion of various solid 
fuels a Nordic project on fuel reactivity is in progress. Five fuel 
samples have been selected for tests in about 10 different Nordic 
labs. The selected fuels are: one coke sample, two coal samples, 
one wood sample, and one peat sample. The coke sample has 
been intensively studied in the FB-test rig at NTH in Trondheim. 
This report concerns microscopial studies on the coke to the test 
rig and partially burnt coke samples from the test rig. 


11715 (NUTEK-KOL-—S$3-2) Char structures for three coals 
combusted in a CFB. Bengtsson, M. (Margaretha Bengtsson Con- 
sultant AB, Nykoeping (Sweden)). Swedish National Board for 


ERA Vol. 18, No. 5 19 





01 COAL, LIGNITE, AND PEAT 
0106 Properties and Composition 


Industrial and Technical Development (NUTEK), Stockholm (Swe- 
den). 1989. 42p. Project NUTEK-226-007. Order Number 
DE93769996. Source: OSTI; NTIS. 

With 2 p. summary in Swedish. 

Structural changes from coal to bag filter ash have been studied 
for three coals combusted in a 2.5 MW CFB. This project have 
been carried out in cooperation with STUDSVIK Energy. The sam- 
ples have been produced in a 2.5 MW CFB under typical operation 
conditions. Investigated coals: anthracite, bituminous coal, subbitu- 
minous coal. Coal rank as Rm was found to be a very important 
parameter for the type of char formed and the combustion effi- 
ciency. Macerals behaved in different ways depending on the coal 
rank and structure. In the anthracite the fusinite was much more 
reactive than vitrinite. Also in the bituminous coal the fusinite broke 
down faster than the vitrinite derived coke. In all coals large mas- 


sive compact inertinite grains were less reactive than vitrinite. (26 
refs.). 


11716 (NUTEK-KOL-93-3) Investigation of char structures 
from CFB-combustion of a bituminous coal. Bengtsson, M. 
(Margaretha Bengtsson Konsult AB, Nykoeping (Sweden)). Swedish 
National Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). 1989. 30p. (In Swedish). Project NUTEK- 
226-007. Order Number DE93769997. Source: OSTI; NTIS. 

With 1 p. summary in English. 

Structural changes from coal to bag filter ash have been studied 
for a bituminous coal combusted in a 2.5 MW CFB. The behaviour 
from coal through various recirculating chars has been investi- 
gated. This project have been carried out in cooperation with 
STUDSVIK Energy. Already after a very short residence time at 
850 deg C vitritic components had swelled to a porous anisotropic 
coke. The coke structures were considerably thicker than fusite 
structures. Coke structures reduced thickness considerably slower 
than the fusite structures explaining unexpected good bum out 
properties for inertinite in CFB-combustion. 


0108 Waste Management 


Refer also to citation(s) 11647, 11776, 11777, 11888, 12392, 
12393, 12394, 12395, 12397, 12399, 12401, 12403, 12404, 12405, 
12408, 13298, 13735 


11717 (CONF-920427—, pp. 408-418) Comprehensive char- 
acterization of residuals for utilization and disposal. Kuehnel, 
R.A. (Delft Univ. of Technology (NL)); Beaver, F.W.; Hassett, D.J.; 
Eylands, K.; Dockter, B.A. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center; 
Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). [1992]. 
From Energy and environment: transitions in Eastern Europe; 
Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy 
and environment: Transitions in Eastern Europe: Volume 1, Ses- 
sions A1—5; Volume 2, Sessions B1-5, C1-4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

Overall, coal-conversion solid by-products exhibit a wide range of 
chemical, mineralogical, and physical characteristics due to the 
variable nature of the parent coal, the conversion processes, and 
the options for the collection of by-products. However, the charac- 
ter of these materials is predictable, within a range, for a given 
product and installation. Characterization of the material is needed 
to provide information on the behavior of the material for handling, 
treatment and disposal, as well as its potential for utilization. Many 
of the American Society for Testing and Materials (ASTM) specifi- 
cations for chemical composition and physical properties have been 
developed empirically and may not be good indicators of actual be- 
havior. Mineralogical analysis can complement these data sets. A 
full understanding of the material requires physical, chemical, min- 
eralogical, and leaching characterization. Residual materials from 
emerging energy-conversion technologies are the focus of ongoing 
research with respect to the nature of these materials for both uti- 
lization and disposal. Physical characterization provides information 
relevant to the utilization of ash as an engineering material. The 
bulk chemical composition of ash is included under the above-noted 
ASTM test procedures, but the information obtained from these 
analytical procedures is limited to major elemental constituents ex- 
pressed as simple oxides. A portion of these trace elements are 
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readily liberated by the application of water at an appropriate pH. 
Alternatively, arsenic or selenium bound in a water- insoluble min- 
eralogical phase would be expected to be relatively immobile. A 
bulk chemical analysis alone would not reveal this important dis- 
tinction and would only provide information on the amount of trace 
element present. The mobility of the elements is largely determined 
by the mineralogical form or phase location of individual elements. 
Leaching tests provide information on mobility. 4 figs. 


11718 | (CONF-920427-, pp. 419-431) Flyash research and 
utilization in Canada. Joshi, R.C. (Univ. of Calgary, Alberta (CA)); 
Achari, G. North Dakota Univ., Grand Forks, ND (United States). 
Energy and Environmental Research Center; Vyzkumny Ustav En- 
ergeticky, Prague (Czechoslovakia). [1992]. From Energy and 
environment: transitions in Eastern Europe; Prague (Czechoslo- 
vakia); 20-23 Apr 1992. In Proceedings: Energy and environment: 
Transitions in Eastern Europe: Volume 1, Sessions A1-5; Volume 
2, Sessions B1-5, C1-4, and poster sessions. 757p. Order Num- 
ber DE93000643. Source: OSTI; NTIS. 

Flyash or bottom ash are two types of particulate emissions that 
occur during the combustion of coal. Flyash makes up to 75-85 
percent of the total waste produced, the bottom ash makes up 15- 
20 percent whereas, about 5 percent is in the form of gases and 
vapors. The bottom ash, as the name suggests, consists of heavier 
particles that settle down as the bottom of the furnace. Flyash is 
finely divided particles, entrained in flue gases, resulting from the 
combustion of fossil fuel. It may include ash, charred paper, ciders, 
dust, soot and other incompletely burnt matter. It consists of spher- 
ical or punctured glassy particles. It varies in color from light to 
dark grey. Alberta ashes are generally light grey to light cream in 
color and contain a substantial fraction of spherical particles. This 
paper describes the general composition, physical and chemical 
properties of various types of flyash obtained. Though flyash is a 
by-product yet it has found utility in many industries. This paper 
also describes some of the important uses of flyash. 33 refs., 1 tab. 


11719 (CONF-920427-, pp. 432-442) Management of 
residues from advanced coal-use technologies. Clarke, L.B. 
(IEA Coal Research, London (GB)). North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center; Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). 
[1992]. From Energy and environment: transitions in Eastern Eu- 
rope; Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: 
Energy and environment: Transitions in Eastern Europe: Volume 1, 
Sessions A1-5; Volume 2, Sessions B1-5, C1-4, and poster ses- 
sions. 757p. Order Number DE93000643. Source: OSTI; NTIS. 
Increased concern about the environmental implications of the 
use of coal is resulting in increasingly stringent regulations to con- 
trol all discharges, solid as well as liquid and gaseous. Advanced 
coal-use technologies such as fluidized bed combustion (FBC) and 
integrated gasification combined cycle (IGCC) systems may 
provide superior environmental performance compared with con- 
ventional pulverized coal-fired plants. However, these systems 
produce different solid by-products. Most residues can be classified 
as non-hazardous wastes under present regulations. Landfill cur- 
rently provides a simple way of disposing of most coal-use 
residues, but in future dumping may be unacceptable. By-products 
from IGCC and FBC power generation may be utilized in a variety 
of applications, such as agriculture, building and construction uses, 
industrial materials, and resource recovery. Bonded applications, 
which afford the greatest protection to the environment against 
leaching of metals, are preferred in some countries. As the quanti- 
ties of residues increase, more varied and novel uses may become 
more important. The effective management of residues requires as- 
sessment of the nature and quantity of the waste products, 
knowledge of the legislative constraints that control the use and 
disposal of waste products, and the most appropriate disposal and 
utilization methods in order to reduce environmental impact. Bal- 
anced management strategies for these residues need to be 
adopted for site-specific conditions and requirements. IGCC slags 
are relatively inert, and should therefore be easier to use in appli- 
cations traditionally associated with other coal-use residues. 
Discontinuous applications, such as road construction, usefully dis- 
pose of large quantities of waste, but need to be balanced with 





continuous applications, such as building products, in order to opti- 
mize supply and demand. 18 refs., 5 figs. 


11720 (CONF-920427-, pp. 444-455) Scientific basis for 
waste disposal. Hassett, D.J. (Univ. of North Dakota, Grand Forks 
(US)); Beaver, F.W.; Groenewold, G.H.; Butler, R.D.; Kuehnel, R.A. 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. From Energy and environment: 
transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-5, Ci-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

The disposal of wastes from energy production, particularly solid 
wastes from coal conversion processes, requires a thorough under- 
standing of both the waste and the environment. Environmentally 
responsible disposal requires an integrated understanding of all of 
the complex interactions between the waste and the environment. 
Waste characterization must be thorough, scientifically valid, and 
comprehensive. Additionally, the importance of site characterization 
cannot be overemphasized since local geology plays such an im- 
portant part in the transport and fate of contaminant constituents, 
including potentially problematic trace elements. The focus of this 
paper is on the importance of the selection and use of scientifically 
valid evaluation methods for characterizing wastes and understand- 
ing the disposal environment. Selection criteria for scientifically valid 
evaluation techniques for the characterization of coal conversion 
solid waste are discussed and guidelines for selection are provided. 
The importance of understanding all possible environmental conse- 
quences must be considered including water-waste interactions as 
well as leachate sediment interactions. The importance of the 
philosophical integration of all aspects of disposal, site characteri- 
zation, and waste characterization are discussed. The application 
of scientifically invalid characterization methods or incomplete site 
characterization is an invitation for disaster. 5 refs., 4 figs., 3 tabs. 


11721 (CONF-920427-, pp. 456-470) Characteristics and 
treatability of coal processing and utilization wastewaters. 
Stepan, D.J. (Univ. of North Dakota, Grand Forks (US)); Diepolder, 
P.R. North Dakota Univ., Grand Forks, ND (United States). Energy 
and Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. From Energy and environment: 
transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

Coal beneficiation and utilization processes, such as hot-water 
drying and gasification, produce wastewaters with high concentra- 
tions of both organic and inorganic contaminants. Certain 
constituents, including phenol, ammonia, and sulfur, may be recov- 
ered as valuable by-products if economically feasible. Other 
contaminants are often difficult to remove prior to discharge and 
may cause operational problems if recycled back into the process. 
A greater emphasis needs to be placed on liquid waste manage- 
ment for coal processing and utilization operations and the 
environmental impacts associated with these processes. This 
paper presents a review of the sources, characteristics, and treata- 
bility of coal processing and utilization wastewaters. These 
wastewaters, in general, are characteristically similar, but contami- 
nant concentrations can vary greatly, often over several orders of 
magnitude. The type of process (beneficiation, gasification, etc.), 
process temperature and pressure, coal type, and coal chemistry 
all have a pronounced effect on wastewater characteristics. 
Treatment of coal utilization wastewaters may involve physical, bio- 
logical, and chemical unit operations. Bench- and _ pilot-scale 
treatability studies have shown that a combination of these pro- 
cesses will be required to affect treatment under most discharge or 
reuse scenarios. Pretreatment of coal utilization wastewaters may 
be required for the reduction of toxic constituents, such as phenols 
and ammonia, that would inhibit downstream unit operations. A 
number of biological, secondary treatment operations may be con- 
sidered for organics removal, depending on the characteristics of 
the particular wastewater. These include aerobic systems, 
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anaerobic systems, and coupled aerobic/anaerobic treatment con- 
figurations. High levels of biorefractory organic matter are typically 
present in secondary effluents, which generally necessitates ter- 
tiary treatment operations. 12 refs., 6 figs., 3 tabs. 


11722 (CONF-920427-, pp. 674-675) Desalination plant at 
Debiensko, Poland: Mine drainage water treatment engineer- 
ing for zero discharge. Sikora, J. (Debiensko Coal Mine, 
Leszezyny (PL)); Piecha, J.; Motyka, |.; Magdziorz, A.; Szyndier, 
K.; Solomon, R. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center; Vyzkumny 
Ustav Energeticky, Prague (Czechoslovakia). [1992]. From Energy 
and environment: transitions in Eastern Europe; Prague 
(Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy and 
environment: Transitions in Eastern Europe: Volume 1, Sessions 
A1-5; Volume 2, Sessions B1-5, C1-4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

Decades of salty drainage from coal mines along the Vistula and 
Odra rivers in Poland have made the rivers so saline that much of 
the water cannot be used for drinking, agriculture, or industry. A 
large environmental project is now under construction in Katowice, 
Poland, to eliminate highly brackish wastewater discharge from two 
coal mines: Debiensko and Budryk. When the water treatment 
project is complete in the summer of 1992, drainage from the two 
mines will be desalinated in a reverse osmosis plant followed by 
two evaporators and a salt crystallizer. Approximately 13,240 n°/ 
day of mine drainage will be treated in the desalination plant. 
Wastewater chemistry ranges from 8,000 to 115,000 mg/L total dis- 
solved solids. The plant will recover about 8,000 ni/day of drinking 
and process water, 4,000 m°/day of distillate, 350 tons/day of pure 
sodium chloride for sale to the chemical industry, and 4.2 tons/day 
of calcium sulfate. In addition, various other chemicals will be 
recovered from the crystallizer purge. The paper describes the his- 
tory, design, and construction of the plant as well as pertinent 
start-up data, if available. 

11723 


(CONF-920979-, pp. 1.3-1.20) American Electric 


Power Pressurized Fluidized Bed Combustion technology up- 
date. Marrocco, M. (American Electric Power Service Corp., 


Columbus, OH (US)); Hafer, D.R. USDOE, Washington, DC 
(United States). Nov 1992. From 1. annual clean coal technology 
conference; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

The American Electric Power Pressurized Fluidized Bed Com- 
bustion (PFBC) Program is composed of a number of interlocking 
pieces. The 70 MWe Tidd PFBC Demonstration Plant is a Round 1 
Clean Coal Technology Project that was constructed to demon- 
strate that PFBC combined cycle technology is cost effective, 
reliable, and environmentally acceptable. The installation of a hot 
gas clean up slipstream at Tidd, separately funded by the US DOE 
as an R&D project, is intended to demonstrate that Advanced Par- 
ticle Filters (APF) can operate reliably in the PFBC gas stream. 
The experience gained from these programs will be factored in 
AEP’s 340 MWe commercial PFBC unit, a Round 2 Clean Coal 
Technology Project that is scheduled for operation around 2002. 
This paper reviews PFBC technology and discusses project goals 
and milestones achieved in each of the three areas being pursued. 
Special emphasis is placed on the start-up and operation of the 
Tidd PFBC Demonstration Plant. 2 figs., 1 tab. 


11724 (CONF-920979-, pp. 2.103-2.121) Overview of the 
Milliken Station Clean Coal Demonstration Project. Mahimeis- 
ter, M.E. (New York State Electric and Gas Corp., Binghamton 
(US)); Statnick, R.M.; Glamser, J.; Hofman, J.E.; Jackson, C.E.; 
Aliasso, R.E.; Elia, G.-G. USDOE, Washington, DC (United States). 
Nov 1992. From 1. annual clean coal technology conference; 
Cleveland, OH (United States); 22-24 Sep 1992. In US Department 
of Energy first annual clean coal technology conference. 971p. Or- 
der Number DE93004314. Source: OSTI; NTIS; INIS. 

In September, 1991, the United States Department of Energy 
awarded New York State Electric and Gas (NYSEG) a Clean Coal 
Technology Round IV grant for the Milliken Clean Coal Demonstra- 
tion Project. The two unit, 320 MW Milliken Station is located in the 
town of Lansing, New York. The Milliken project proposed a Total 
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Environmental and Energy and Energy Management (TEEM) con- 
cept. The project team members include NYSEG, CONSOL inc., 
Saarberg-Hoelter-Umwelttechnik (S-H-U), NALCO/Fuel Tech, Steb- 
bins Engineering and Manufacturing Company, and an air heater 
vendor. The Milliken project goals are to: (1) reduce SO, emis- 
sions by up to 98% using a low power-consuming scrubber system 
while burning high-sulfur coals, (2) reduce NO, emissions through 
application of low NO, burners and the NOxOUT® process, (3) 
minimize solid waste production through the sale of gypsum, mixed 
chloride salts, and continued fly ash sales, (4) demonstrate zero 
waste-water discharge, (5) minimize the impact of the environmen- 
tal control systems on station thermal efficiency, and (6) maintain 
superior system availability. The project components were selected 
to achieve superior environmental performance at reduced cost 
with minimal impact on station efficiency or net plant heat rate. 
Currently, NYSEG and DOE are negotiating the Clean Coal Tech- 
nology IV Cooperative Agreement. This paper presents the 
projected schedule, the proposed process design, and the process 
component performance objectives. 3 refs., 10 figs., 4 tabs. 


11725 (CONF-920979-, pp. 2.25-2.49) Demonstration of in- 
novative applications of technology for the CT-121 FGD 
process. Burford, D.P. (Southern Company Services, Inc., Birm- 
ingham, AL (US)); Hargrove, O.W.; Ritz, H.J. USDOE, Washington, 
DC (United States). Nov 1992. From 1. annual clean coal technol- 
ogy conference; Cleveland, OH (United States); 22-24 Sep 1992. 
In US Department of Energy first annual clean coal technology 
conference. 971p. Order Number DE93004314. Source: OSTI; 
NTIS; INIS. 

The Chiyoda Clean Coal Project at Georgia Power's Plant Yates 
Unit 1 is a $36 million project cofunded by the Department of En- 
ergy, the Electric Power Research Institute, and The Southern 
Company. The CT-121 scrubbing system features a single SOz ab- 
sorption module called the jet bubbling reactor (JBR) made of 
fiberglass-reinforced plastics where several chemical reactions 
(absorption/neutralization/oxidation/crystal growth) take place con- 
currently. The 100 MW flue gas scrubber will use limestone as a 
reagent to remove up to 95 percent of the inlet SO, and operate 
for 27 months beginning in October 1992, producing gypsum as a 
by-product. Gypsum will be tested for construction and agricultural 
uses with the majority deposited in a gypsum stack, a disposal 
technique used in the phosphate fertilizer industry. Operational test- 
ing is to run through late 1994, and will include sustained high SO2 
removals, simultaneous particlate removal in the JBR, an alternate 
limestone, and an alternate higher sulfur coal. 9 refs., 4 figs., 1 tab. 


11726 (CONF-920979-, pp. 2.3-2.23) Acid rain compliance - 
advanced co-current wet FGD design for the Bailly station. 
Wrobel, B. (Northern Indiana Public Service Co., Chesterton, IN 
(US)); Vymazal, D.C. USDOE, Washington, DC (United States). 
Nov 1992. From 1. annual clean coal technology conference; 
Cleveland, OH (United States); 22-24 Sep 1992. In US Department 
of Energy first annual clean coal technology conference. 971p. Or- 
der Number DE93004314. Source: OSTI; NTIS; INIS. 

Northern Indiana Public Service Company (NIPSCO) has chosen 
an unique approach to comply with air quality regulations at its 
Bailly Generating Station. The utility has entered into a 20-year 
agreement with Pure Air to design, engineer, construct, fabricate, 
own, operate maintain and finance the FGD project. Pure Air, a 
general partnership company between Air Products and Chemicals, 
Inc. and Mitsubishi Heavy Industries America, Inc., was selected 
by the US Department of Energy (DOE) under the Clean Coal 
Technology Program to install an advanced co-current, wet FGD 
system at the Bailly Generating Station. The project combines the 
most advanced features of Mitsubishi's 87 units worldwide (over 
24,000 MW installed) and an innovative commercial arrangement 
into a single project to demonstrate substantially lower capital and 
operation costs when compared to conventional FGD designs. This 
paper discusses advanced wet FGD design features, the own and 
operate commercial arrangement, the costs of the Bailly project, 
and project status. 4 refs., 1 fig., 3 tabs. 


11727 


(CONF-920979-, pp. 2.51-2.67) NOx/SO, removal 
with no waste - the SNOX process. Cassell, T.D. (ABB Environ- 
mental Systems, Birmingham, AL (US)); Evans, R.J.; Durrani, S.M. 
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USDOE, Washington, DC (United States). Nov 1992. From 1. an- 
nual clean coal technology conference; Cleveland, OH (United 
States); 22-24 Sep 1992. In US Department of Energy first annual 
clean coal technology conference. 971p. Order Number 
DE93004314. Source: OSTI; NTIS; INIS. 

A no waste, NO,/SO, removal technology entitled SNOX is cur- 
rently being demonstrated in Niles, Ohio at the Ohio Edison Niles 
Generating Plant. This project is part of the second round of the 
Department of Energy Clean Coal Technology Program. The 
demonstration project will treat a 35 MWe slipstream from a 108 
MWe boiler burning 3.2% sulfur Ohio coal. The objectives of this 
four-year project are to demonstrate the SNOX technology using 
high sulfur coal, quality and quantify the consumables and prod- 
ucts of the process, and verify the operating and maintenance 
costs. This paper describes the SNOX Process and the Niles 
Demonstration Project. Initial results from the eighteen month test- 
ing program and a discussion of the market potential of the SNOX 
Process are also presented. 3 refs., 3 tabs. 


11728 (CONF-920979-, pp. 2.69-2.83) SNRB - SOo, NOx 
and particulate emissions control with a high temperature 
baghouse. Redinger, K.E. (Babcock & Wilcox, Alliance, OH (US)); 
Corbett, R.W.; Johnson, H.; Bolli, R.E. USDOE, Washington, DC 
(United States). Nov 1992. From 1. annual clean coal technology 
conference; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

The SO,-NO,-Rox Box (SNRB) is an advanced air pollution 
control process patented by Babcock & Wilcox that significantly re- 
duces the emissions of the oxides of sulfur (SOx) and nitrogen 
(NO,) as well as particulate matter (designated as Rox) from coal- 
fired boilers. The process employs a high-temperature, pulse-jet 
baghouse (Box) and combines SO, removal through injection of an 
alkali sorbent such as hydrated lime or sodium catalytic reduction 
(SCR) and particulate collection. The advantages of the process in- 
clude: multiple pollutant emission control, compact integration of 
control technologies into a single unit: dry sorbent and by-product 
handling; improved SCR catalyst life due to lowered SO, and par- 
ticulate levels; and the potential for improved boiler efficiency. 
Preliminary results from initial operation of the 5-MWe demonstra- 
tion facility indicate emission reduction performance in excess of 
the initial project goals of 70% SO, removal, 90% NO, reduction 
and NSPS particulate emissions compliance. 2 refs., 6 figs., 1 tab. 


11729 (CONF-920979-, pp. 2.85-2.102) The NOXSO Clean 
Coal Technology Project: A 115 MW demonstration unit. Black, 
J.B. (NOXSO Corp., Library, PA (US)); Neal, L.G.; Haslbeck, J.L.; 
Woods, M.C. USDOE, Washington, DC (United States). Nov 1992. 
From 1. annual clean coal technology conference; Cleveland, OH 
(United States); 22-24 Sep 1992. In US Department of Energy first 
annual clean coal technology conference. 971p. Order Number 
DE93004314. Source: OSTI; NTIS; INIS. 

The NOXSO Clean Coal Technology Project is a 115 MW 
demonstration unit to be located at Ohio Edison's Niles Plant. The 
NOXSO process is a dry, post-combustion flue gas treatment tech- 
nology which uses a regenerable sorbent to simultaneously adsorb 
sulfur dioxide (SO) and nitrogen oxides (NOx) from the flue gas of 
a coal-fired utility boiler. In the process, the SO2 is reduced to ele- 
mental sulfur and the NO, is reduced to nitrogen and oxygen. It is 
predicted that the process can economically remove 90% of the 
acid rain precursor gases from the flue gas stream in a retrofit or 
new facility. The project is co-funded by the US Department of En- 
ergy (DOE) and a consortium of organizations assembled by 
NOXSO including NOXSO Corporation, W. R. Grace & Co.-Conn., 
Ohio Edison, the Ohio Coal Development Office (OCDO) of the 
Ohio Department of Development, the Electric Power Research In- 
stitute (EPRI), the Gas Research Institute (GRI), and the East Ohio 
Gas Company. The DOE manages the project through the Pitts- 
burgh Energy Technology Center (PETC). Both the NOXSO 
Process and its application to the Niles Plant are described in this 
paper. The status of the NOXSO Proof-of-Concept pilot plant lo- 
cated at Ohio Edison’s Toronto Plant is updated, and its impact on 
the Niles Demonstration Plant design is described. Finally, results 





of the NOz recycle test programs are discussed. 3 refs., 5 figs., 5 
tabs. 


11730 (CONF-920973-, pp. 4.45-4.68) Demonstration of se- 
lective catalytic reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur, coal-fired 
boilers. Maxwell, J.D. (Southern Company Services, Inc., Birming- 
ham, AL (US)); Baldwin, A.L. USDOE, Washington, DC (United 
States). Nov 1992. From 1. annual clean coal technology confer- 
ence; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

This paper describes the status of the Innovative Clean Coal 
Technology project to demonstrate SCR technology for reduction of 
NO, emissions from flue gas of utility boilers burning US high- 
sulfur coal. The funding participants are the US Department of 
Energy (DOE), Southern Company Services, Inc., (SCS, on behalf 
of the entire Southern Company), and the Electric Power Research 
Institute (EPRI). SCS is the participant responsible for managing all 
aspects of the project. The project is being conducted on Gulf 
Power Company’s Plant Crist Unit (75-MW capacity), located near 
Pensacola, Florida, on US coals that have a sulfur content near 
3.0%. The SCR facility will treat a 17,400 scfm slip-stream of flue 
gas and consists of three 2.5-MW (5,000 scfm) and six 0.2-MW 
(400 scfm) SCR reactors. The reactors will operate in parallel for 
side-by-side comparisons of commercially available SCR catalyst 
technologies obtained from vendors throughout the world. The ma- 
jority of detailed design engineering is complete. Construction is 
scheduled to be completed at the end of December 1992. After a 
start-up/shakedown period, long-term performance testing will be 
conducted for two years. Design issues and the project construc- 
tion status are reported in this paper. 9 figs., 3 tabs. 


11731 (CONF-920979-, pp. 6.17-6.43) The Healy Clean Coal 
Project. McCrohan, D.V. (Alaska Industrial Development and Ex- 
port Authority, Anchorage, AK (US)); Rosendahl, S.M. USDOE, 
Washington, DC (United States). Nov 1992. From 1. annual clean 
coal technology conference; Cleveland, OH (United States); 22-24 
Sep 1992. In US Department of Energy first annual clean coal 
technology conference. 971p. Order Number DE93004314. 
Source: OSTI; NTIS; INIS. 

The Healy Clean Coal Project involves the permitting, design, 
construction, operation, and testing of a new 50 MWe nominal pul- 
verized coal-fired power plant. The plant features the innovative 
integration of TRW’s slagging combustion system with Joy's ad- 
vanced flue gas desulfurization system. The integration of these 
technologies is expected to cost effectively result in low emissions 
of NO, and SO,. This paper presents a description of the tech- 
nologies and that status of the project. 4 refs., 9 figs., 3 tabs. 


11732 (CONF-920973-, pp. 7.37-7.53) Gas reburning for 
combined NO, and SO, emission control on utility boilers. An- 
gello, L.C. (Energy and Environmental Research Corp., Irvine, CA 
(US)); Engelhardt, D.A.; Folsom, B.A.; Opatrny, J.C.; Sommer, 
T.M.; Ritz, HJ. USDOE, Washington, DC (United States). Nov 
1992. Contract 5087-254-1494. From 1. annual clean coal technol- 
ogy conference; Cleveland, OH (United States); 22-24 Sep 1992. 
In US Department of Energy first annual clean coal technology 
conference. 971p. Order Number DE93004314. Source: CSTI; 
NTIS; INIS. 

This paper describes two demonstrations of Gas Reburning inte- 
grated with Sorbent-Injection for combined NO, and SO2 control 
on utility boiler systems. The technical progress from demonstra- 
tions on tangentially- and cyclone-fired systems are presented. To 
date approximately 1,500 hours of operation have been completed 
in long-term, field testing on an 80 MW tangentially-fired unit 
retrofitted with a Gas Reburning-Sorbent Injection (GR-SI) system. 
Results have shown that NO, and SO» reductions have exceeded 
the program goals of 60 and 50 percent reduction, respectively, 
without adverse impact on boiler performance. 12 refs., 14 figs. 


11733 (CONF-920979-, pp. 7.55-7.71) Integrating gas 
reburning with low NOx burners. Sommer, T.M. (Energy & Envi- 
ronmental Research Corp., Orrville, OH (US)); Hong, C.C.; Moser, 
H.M.; Ritz, H.J. USDOE, Washington, DC (United States). Nov 
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1992. From 1. annual clean coal technology conference; Cleve- 
land, OH (United States); 22-24 Sep 1992. In US Department of 
Energy first annual clean coal technology conference. 971p. Order 
Number DE93004314. Source: OSTI; NTIS; INIS. 

The objective of this project is to demonstrate that the combina- 
tion of gas reburning and low NO, burners installed on a wall-fired 
utility boiler will achieve 75 percent NO, reduction. The project, 
conducted by Energy and Environmental Research Corporation 
(EER) is to design, install, and test the combined system. Gas re- 
burning involves cofiring 15 to 20 percent natural gas with coal. 
The gas is injected into the furnace above the main coal combus- 
tion zone to produce a slightly fuel-rich zone where NO, produced 
by the coal combustion is reburned and reduced to atmospheric ni- 
trogen (No). Overfire air is added above this reburning zone to 
burn out the combustibles. Gas reburning alone can achieve about 
60 percent NO, emission control. It also reduces SOs, particulates 
and a COz, a greenhouse gas, by about 20, 20 and 8 percent, re- 
spectively, as a result of the fuel substitution. The host boiler for the 
project is Cherokee Station Unit 3 at Denver, Colorado. It is owned 
and operated by Public Service Company of Colorado (PSCO). The 
host unit fires Colorado bituminous coals and has a fabric filter dust 
collector. The low NO, bumers are Foster Wheeler Internal Fuel 
Staging burners. The 43 month, $14.3 million project is a Clean 
Coal Technology Ill program sponsored by the US Department of 
Energy, Gas Research Institute, PSCO, Colorado Interstate Gas, 
Electric Power Research Institute, and EER. 10 figs., 3 tabs. 


11734 (CONF-920979-, pp. 7.73-7.89) Micronized coal re- 
burning for NOx control on a 175 MWe unit. Bradshaw, D.T. 
(Tennessee Valley Authority, Chattanooga (US)); Butler, T.F.; 
Ogilvie, W.K.; Rosiak, T. Jr.; Sommerlad, R.E. USDOE, Washing- 
ton, DC (United States). Nov 1992. From 1. annual clean coal 
technology conference; Cleveland, OH (United States); 22-24 Sep 
1992. In US Department of Energy first annual clean coal technol- 
ogy conference. 971p. Order Number DE93004314. Source: 
OSTI; NTIS; INIS. 

The Tennessee Valley Authority (TVA) along with MicroFuel Cor- 
poration, Research-Cottrell Research & Development, and Duke/ 
Fluor Daniel have been selected for the Department of Energy’s 
(DOE's) Clean Coal Technology IV program to demonstrate Mi- 
cronized Coal Reburn technology for control of nitrogen oxide 
(NOx) emissions on a 175 MWe wall-fired steam generator at its 
Shawnee Fossil Plant. This retrofit demonstration is expected to 
decrease NOx emissions by 50 to 60 percent. Up to 30 percent of 
the total fuel fired in the furnace will be micronized coal injected in 
the upper furnace creating a fuel-rich reburn zone. Overfire air will 
be injected at high velocity for good furnace gas mixing above the 
reburn zone to ensure complete combustion. Shawnee Station is 
indicative of a large portion of boilers in TVA’s and the nation’s util- 
ity operating base. Micronized Coal Reburn technology compares 
favorably with other NOx control technologies and yet offers addi- 
tional performance benefits. This paper will focus on Micronized 
Coal Reburn technology and the plans for a full-scale demonstra- 
tion at Shawnee. 14 figs. 


11735  (CONF-920979-, pp. 7.91-7.107) Integrated dry NOx/ 
SO, emissions control system update. Hunt, T. (Public Service 
Company of Colorado, Denver (US)); Doyle, J.B. USDOE, Wash- 
ington, DC (United States). Nov 1992. From 1. annual clean coal 
technology conference; Cleveland, OH (United States); 22-24 Sep 
1992. In US Department of Energy first annual clean coal technol- 
ogy conference. 971p. Order Number DE93004314. Source: 
OSTI; NTIS; INIS. 

Public Service Company of Colorado has recently installed an In- 
tegrated Dry NO,/SO2 Emissions Control System at its 100 MWe 
Arapahoe 4 steam electric generating station. The work is being 
completed as part of a US Department of Energy Round Ill Clean 
Coal Project. The system combines low-NO, burners, overfire, se- 
lective non-catalytic reduction (urea injection), dry sorbent injection 
using either calcium or sodium-based sorbents, and a humidifica- 
tion system to obtain up to a 70% reduction in both SOz and NO, 
emissions. Baseline testing was completed in December 1991 be- 
fore the new equipment was added. The urea injection system was 
installed in December and original urea baseline testing was initi- 
ated in February 1992. The urea injection system worked well and 
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NO, removals of 30% were obtained with ammonia slips less than 
5 ppm. The boiler equipment was installed in a 10 week outage 
that was completed on May 30, 1992. The new low-NO, burners 
and overfire air system are operational and preliminary startup test- 
ing has shown that NO, has been reduced from a 1.15 #/MMBtu 
baseline to approximately 0.40 #/MMBtu. Detailed testing is sched- 
uled to begin in early August 1992 and will continue through mid 
1994. 5 refs., 11 figs. 


11736 (CONF-920979-, pp. 8.23-8.37) LIFAC sorbent 
injection for flue gas desulfurization. Hervol, J. (ICF Kaiser En- 
gineers, Inc., Pittsburgh, PA (US)); Easler, R.; Rose, J.; Viiala, J. 
USDOE, Washington, DC (United States). Nov 1992. From 1. an- 
nual clean coal technology conference; Cleveland, OH (United 
States); 22-24 Sep 1992. In US Department of Energy first annual 
clean coal technology conference. 971p. Order Number 
DE93004314. Source: OSTI; NTIS; INIS. 

This paper discusses the demonstration of LIFAC sorbent injec- 
tion technology at Richmond Power and Light’s (RP&L) Whitewater 
Valley Unit #2 under the auspices of the US Department of En- 
ergy’s (DOE) Clean Coal program. LIFAC is a sorbent injection 
technology capable of removing 75 to 85 percent of a powerplant's 
SOz emissions using limestone at a calcium to sulfur molar ratios 
of between 2 and 2.5 to 1. The site of the demonstration is a coal- 
fired electric utility powerplant located in Richmond, Indiana, which 
is between Indianapolis, Indiana and Dayton, Ohio. The project is 
being conducted by LIFAC North America, a joint venture partner- 
ship of Tampella Power Corporation and ICF Kaiser Engineers, in 
cooperation with DOE, RP&L, and several other organizations in- 
cluding the Electric Power Research Institute (EPRI), the State of 
Indiana, and Black Beauty Coal Company. 3 refs., 3 figs. 


11737  (CONF-920979-, pp. 8.39-8.53) The Clean Coal Tech- 


nology Program: 10 MWe demonstration of gas suspension 
absorption for flue gas desulfurization. Hsu, F.E. (AirPol inc., 
Teterboro, NJ (US)); Marchant, S.K. USDOE, Washington, DC 
(United States). Nov 1992. From 1. annual clean coal technology 


conference; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 97ip. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

This paper presents a description of the Gas Suspension 
Absorption technology and a status report on the Clean Coal Tech- 
nology project entitled ‘10 MW Demonstration of Gas Suspension 
Absorption’ that AirPol is currently performing with the cooperation 
of the Tennessee Valley Authority under a Cooperative Agreement 
with the United States Department of Energy. This low-cost retrofit 
project seeks to demonstrate the Gas Suspension Absorption sys- 
tem which is expected to remove more than 90% of the sulfur 
dioxide (SOz2) from coal-fired flue gas, while achieving a high uti- 
lization of regent lime. 2 figs. 


11738 (CONF-920979-, pp. 8.55-8.81) Final results of the 
DOE LIMB and Coolside demonstration projects. DePero, M.J. 
(Babcock & Wilcox Co., Barberton, OH (US)); Goots, T.R.; Nolan, 
P.S. USDOE, Washington, DC (United States). Nov 1992. From 1. 
annual clean coal technology conference; Cleveland, OH (United 
States); 22-24 Sep 1992. In US Department of Energy first annual 
clean coal technology conference. 971p. Order Number 
DE93004314. Source: OSTI; NTIS; INIS. 

The utility industry has chosen fuel switching and wet flue gas 
desulfurization systems (FGD scrubbers) as the primary means of 
meeting the CAAA’s Phase 1 requirements on larger units. These 
requirements place a 2.5 Ib/10® Btu cap on SO, emissions, with a 
target data of January 1, 1995. After that, other technologies are 
expected to be regarded as viable, given a wide variety of site- 
specific considerations. Limestone Injection Multisage Burner 
(LIMB) is one such technology. The process involves the injection 
of a calcium-based sorbent into the furnace for SO, capture. This 
is coupled with the use of low-NO, burners, to reduce emissions of 
NO,. Another similar technology is the Coolside flue gas desulfur- 
ization (FGD) process. This SO, removal rocess involves the 
injection of a dry sorbent downstream of the air heater followed by 
flue gas humidification. This paper highlights the results of the 
Coolside Process Demonstration, presents a summary of the 
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results of the LIMB Extension program, and addresses the eco- 
nomics of SOz removal with LIMB and Coolside in comparison to 
those with Limestone Forced Oxidation (LSFO) FGD technology. 8 
refs., 6 figs., 9 tabs. 


11739 (CONF-92097S—, pp. 8.83-8.92) Recovery scrubber 
installation and operation. Morrison, G.L. (Passamaquoddy Tech- 
nology, L.P., Thomaston, ME (US)). USDOE, Washington, DC 
(United States). Nov 1992. From 1. annual clean coal technology 
conference; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

The Passamaquoddy Technology Recovery Scrubber™ Innova- 
tive Clean Coal Technology Program project at the Dragon Products 
Company Inc. plant in Thomaston, Maine is explained, covering 
the technology, the project goals and participants, innovative as- 
pects of the technology, and current project status. Performance of 
the technology and market potential are also discussed. 


11740 (CONF-920979-, pp. 8.93-8.105) Demonstration of 
the Union Carbide CANSOLV™ System process at the Alcoa 
Generating Corporation Warrick Power Plant. Barnett, A.B. 
(Union Carbide Chemicals and Plastics Company Inc., Danbury, 
CT (US)); Hakka, L.E. USDOE, Washington, DC (United States). 
Nov 1992. From 1. annual clean coal technology conference; 

teveland, OH (United States); 22-24 Sep 1992. In US Department 
of Energy first annual clean coal technology conference. 971p. Or- 
der Number DES93004314. Source: OSTI; NTIS; INIS. 

Union Carbide’s CANSOLV™ System for the removal of SO, 
from gas streams utilizes a thermally regenerable organic amine as 
the absorbent in a recovery-type SO2 scrubbing process. Counter- 
current multi-state in-duct scrubbing, utilizing air atomizing nozzles, 
takes advantage of the absorbent’s fast reaction with and high ca- 
pacity for SO. to effect up to 99% removal in a very compact and 
energy-efficient manner. The process produces minimal effluents, 
unlike conventional limestone-based processes, which require dedi- 
cated landfill sites for the waste by-product. The CANSOLV™ 
System process was successfully tested at a pilot plant capable of 
treating 10,000 m® (6,000 ACFM), equivalent to 2 MWe. An SOz 
removal rate of greater than 95% was achieved at low L/G ratios at 
scrubber residence times of less than 1 second, and at a pressure 
drop of 15 mm Hg (8 inches WC). The results confirm that the 
CANSOLV System is economically superior to the advanced wet 
limestone FGD processes, while delivering other benefits, such as 
small footprint, higher SO2 removal and energy efficiency. The 
United States Department of Energy (DOE) has selected Union 
Carbide's CANSOLV System, under Round 4 of the Clean Coal 
Technology program, for negotiation of a DOE Cooperative Agree- 
ment. 4 refs., 3 figs., 3 tabs. 


11741 (CONF-920979— ) Perspective of utility investing in 
a major CCT retrofit technology. Neale, G.L. (Northern Indiana 
Public Service Co., Hammond, IN (US)). USDOE, Washington, DC 
(United States). Nov 1992. From 1. annual clean coal technology 
conference; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

The Pure Air Advanced Gas Desulfurization System at Indiana’s 
Bailly Generating Station is a forced oxidation limestone scrubber 
which will produce a saleable by product, gypsum. It will prove that 
high SOz removal can be achieved at a cost substantially lower 
than conventional scrubbers. 


11742 (CONF-920979— ) [American electric power’s pres- 
surized fluidized bed combustion (PFBC) technology]. 
Markowsky, J.J. (American Electric Power Service Corp., Colum- 
bus, OH (US)). USDOE, Washington, DC (United States). Nov 
1992. From 1. annual clean coal technology conference; Cleve- 
land, OH (United States); 22-24 Sep 1992. In US Department of 
Energy first annual clean coal technology conference. 971p. Order 
Number DE93004314. Source: OSTI; NTIS; INIS. 

American Electric Power (AEP) generates approximately 85% of 
its electricity using coal and consumes more than 40 million tons of 
coal per year. The unique position of AEP as a large consumer of 





coal in the US and the location of the AEP system on extensive 
reserves of high sulfur coal, has driven their effort to develop com- 
bustion technologies capable of utilizing high sulfur coal efficiently, 
economically, and in environmentally acceptable ways. Through 
the development of clean coal technologies, coal can maintain its 
pre-eminent position as the fuel of choice for base-load power gen- 
eration. The US Department of Energy (DOE), through its Clean 
Coal Technology initiative, has been the catalyst for bringing indus- 
try and government resources to bear on the development of such 
technologies. A number of these are now in the demonstration 
phase and on the verge of commercial development. The availabil- 
ity of these varied technologies will provide the basis for continued 
use of the most abundant fuel reserves, while providing the flexibil- 
ity to apply the best suited technology to specific situations. 
Describes AEPs development and installation of its PFBC technol- 
ogy. Also discusses a hot gas cleanup system. 


11743 (DOE/MC/22118-3274) Field study of disposed 
wastes from advanced coal processes: Quarterly technical 
progress report, April-June 1992. Radian Corp., Austin, TX 
(United States). [1992]. 53p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-86MC22118. Order Num- 
ber DE93009649. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy/Morgantown Energy Technology Cen- 
ter (DOE/METC) has initiated research on the disposal of solid 
wastes from advanced coal processes. The objective of this re- 
search is to develop information to be used by private industry and 
government agencies for planning waste disposal practices associ- 
ated with advanced coal processes. To accomplish this objective, 
DOE has contracted Radian Corporation and the North Dakota 
Energy & Environmental Research Center (EERC) to design, con- 
struct, and monitor a limited number of field disposal tests with 
advanced coal process wastes. These field tests will be monitored 
over a three year period with the emphasis on collecting data on 
the field disposal of these wastes. There has been considerable re- 
search on the characteristics and laboratory leaching behavior of 


coal wastes — a lesser amount on wastes from advanced coal pro- 
cesses. However, very little information exists on the field disposal 
behavior of these wastes. Information on field disposal behavior is 
needed (a) as input to predictive models being developed, (b) as 
input to the development of rule of thumb design guidelines for the 
disposal of these wastes, and (c) as evidence of the behavior of 
these wastes in the natural environment. 


11744 (DOE/MC/22118-3275) Field study of disposed 
wastes from advanced coal processes: Quarterly technical 
progress report, July-September 1992. Radian Corp., Austin, TX 
(United States). 1992. 86p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-86MC22118. Order Num- 
ber DE93009648. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy/Morgantown Energy Technology Cen- 
ter (DOE/METC) has initiated research on the disposal of solid 
wastes from advanced coal processes. The objective of this re- 
search is to develop information to be used by private industry and 
government agencies for planning waste disposal practices associ- 
ated with advanced coal processes. To accomplish this objective, 
DOE has contracted Radian Corporation and the North Dakota 
Energy & Environmental Research Center (EERC) to design, con- 
struct, and monitor a limited number of field disposal tests with 
advanced coal process wastes. These field tests will be monitored 
over a three year period with the emphasis on collecting data on 
the field disposal of these wastes. There has been considerable re- 
search on the characteristics and laboratory leaching behavior of 
coal wastes — a lesser amount on wastes from advanced coal pro- 
cesses. However, very little information exists on the field disposal 
behavior of these wastes. Information on field disposal behavior is 
needed (a) as input to predictive models being developed, (b) as 
input to the development of rule of thumb design guidelines for the 
disposal of these wastes, and (c) as evidence of the behavior of 
these wastes in the natural environment. 


11745 (DOE/MC/28162-3687) Coolside waste management 
research: Annual technical progress report, October 1991-— 
September 1992. Kentucky Univ., Lexington, KY (United States). 
Center for Applied Energy Research; Kentucky Transportation Cen- 
ter, Lexington, KY (United States). Oct 1992. 61p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC21- 
91MC28162. Order Number DE93009752. Source: OSTI; NTIS; 
GPO Dep. 

Sample collection - soils, base sand, and conventional fly ash for 
loading the field lysimeter calls were selected and either obtained 
or in process of being delivered. Chemical and Mineralogical Char- 
acterization of the Waste - This activity is proceeding with 
proximate and ultimate analysis of the materials being completed. 
In addition the major and minor element analysis was performed 
by several analytical techniques. The protocol for rapid, thick-target 
proton induced x-ray emission (PIXE) and proton induced gamma 
emission (PIGE) spectroscopy were developed. Analysis of 97 
Coolside waste samples from Run 3 and 77 samples from Run 1 
showed a wide range of concentration values were observed for 
most of the values. In Run 3 calcium content increased with time 
and titanium content decreased. Likewise, a change in sodium 
content occurred with average concentrations being 1.26 + 0.03 
wt% during the first half of the run while it dropped to 1.18 + 0.03 
wt% in the latter part of the run. Vanadium and bromine directly 
correlate with the calcium content indicating these elements are 
either introduced in the hydrated lime or their capture efficiency de- 
pends on the calcium concentration in the waste. The other 
elements whose concentrations increase with time are zinc, germa- 
nium, arsenic, gallium and lead but do not appear to be introduced 
with the lime or have capture efficiencies that are affected by the 
calcium content in the ash. 


11746 (DOE/PC/90309-9) Anion-exchange _resin-based 
desulfurization process: Quarterly technical progress report, 
October 1, 1992—December 31, 1992. Sheth, A.C.; Dharma- 
purikar, R. Tennessee Univ., Tullahoma, TN (United States). Space 
Inst. 1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90309. Order Number 
DE93009683. Source: OSTI; NTIS; GPO Dep. 

Under DOE Grant No. DE-FG22-90PC90309, the University of 
Tennessee Space Institute (UTSI) is contracted to further develop 
its anion-exchange, resin-based desulfurization concept to desulfur- 
ize alkali metal sulfates. From environmental as well as economic 
viewpoints, it is necessary to remove soluble sulfates from the 
wastes created by flue gas desulfurization systems. In order to do 
this economically, a low-cost desulfurization process for spent 
sorbents is necessary. UTSI’s anion-exchange resin-based desulfu- 
rization concept is believed to satisfy these requirements. During 
the reporting period, October 1, 1992—December 31, 1992, UTSI 
has completed the batch mode experiments to evaluate the perfor- 
mance enhancement effect caused by organic acids on the resin’s 
exhaustion efficiency. At present, batch mode experiments are be- 
ing conducted to locate the position of the CO3= and SO,= ions in 
the affinity chart, and also reviewing/assessing the ASPEN Code’s 
capabilities for use in the development of the Best Process 
Schematic and related economics. 


11747 (DOE/PC/91306—4) Sorption and chemical transfor- 
mation of PAHs on coal fly ash: Annual technical progress 
report No. 4, [November 1, 1991—October 31, 1992]. Mamantov, 
G.; Wehry, E.L. Tennessee Univ., Knoxville, TN (United States). 
Dept. of Chemistry. [1992]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-91PC91306. Order 
Number DE93007480. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to characterize the interactions 
of coal fly ash with polycyclic aromatic hydrocarbons (PAHs) and 
their derivatives, and to understand the influence of the surface 
properties of coal ash (and other atmospheric particles) on the 
chemical transformations of polycyclic aromatic compounds. During 
the past year the following specific aspects of this broad problem 
area have been investigated: (a) Fractionation of heterogeneous 
coal fly ash samples into different particle types varying in size and 
chemical composition (carbonaceous, mineral-magnetic, and min- 
eral nonmagnetic); (b) The use of gas-solid chromatography to 
measure heats of sorption of PAHS, and PAH derivatives, on coal 
fly ashes and ash fractions. (c) Identification of the major 
photoproduct(s) of the photodecomposition of one PAH 
(benz[aJanthracene) sorbed on model adsorbents; (d) Estimation of 
“fractal dimensions” of coal fly ash particles by use of specific sur- 
face area measurements, with an ultimate objective of using these 
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measurements to assess the importance of “inner-filter effects” on 
the photodecomposition of PAHs sorbed on fly ash particles. (e) 
The photochemical transformation of a representative nitro-PAH 
derivative (1-nitropyrene) sorbed on fly ash. (f) Development of 
techniques for studying the nonphotochemical reactions of hydroxyl 
radicals (and other atmospheric constituents) with PAHs sorbed on 
fly ash. Progress achieved, and problems encountered, in each of 
these major areas of emphasis is described below. 


11748 (ETDE-mf-93771742) Development and testing of a 
procedure of emplacing fine-grained processing and power 
station tailings in underground fracture cavities. Partial project 
1. Ruhrkohle Niederrhein AG, Bergwerk Walsum. Thiehofe, B. 
Ruhrkohle AG, Essen (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Dec 1991. 99p. (in 
German). Contract BMFT 0326416B. Order Number DE93771742. 
Source: OSTI; NTIS (US Sales Only). 

At the Walsum mine, the suspension was to be pumped for up to 
2500 meters. In each experiment, the solid volume injected in the 
first experiment was multiplied. The equipment of the first experi- 
mental phase had proved to be inadequate in several fields and 
had to be replaced by other procedures and devices. The mixing, 
pumping and injection capacity was to be doubled with 20 m%/h as 
compared to the first experiment. The pipeline was designed in 
such manner that falling and rising hydraulic transport could be 
tested also in longer road sections. Flotation waste was finally 
added to the electro filtration ash in order to examine its behavior 
during production and in the fracture cavity. (orig.). 


11749 (ETDE-mf-93771743) Development and testing of a 
procedure of emplacing fine-grained processing and power 
station tailings in underground fracture cavities. Partial project 
2. Ruhrkohle Westfalen AG, Bergwerk Monopol, phases 1 and 
2. Final report. Scheidat, L.; Brocks, U. Ruhrkohie AG, Essen 
(Germany); Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Dec 1991. 99p. (In German). Contract BMFT 
0326416B. Order Number DE93771743. Source: OSTI; NTIS (US 
Sales Only). 

The problem definition of the Monopol partial project was divided 
into two consecutive phases. Phase: - Determination of the mix- 
tures suitable for the process and development of technology for 
the generation of these mixtures - testing of the hydraulic transport 
of highly viscous mixtures, expecially in deep vertical shafts, Phase 
ll: - Testing the entire process from production of the mixture 
above ground to hydraulic transport and emplacement of the sus- 
pension into the fracture cavity of an operating mine. (orig.). 


11750 (IVO-B—04/92) Forms of metals in fly ash and flue 
gas desulphurization products and methods to determine 
these forms. Hatanpaeae, E. Imatran Voima Oy (IVO), Helsinki 
(Finland). 1992. 5ip. (in Finnish). Order Number DE93769944. 
Source: OSTI; NTIS. 

The aim of this literature study was to find out possible forms of 
metals in fly ash and flue gas desulphurization products, and ex- 
perimental methods to study these forms. The information about 
the forms of metals is needed, for example, in modeiling of dissolu- 
tion and environmental effects of wastes. Literature provides much 
information about minerals in the fly ash. The exact mineral com- 
position of ash, however, is influenced by, e.g., the plant-specific 
combustion conditions. Even if the mineral composition of the main 
elements is constant, the mineral composition of the trace ele- 
ments may vary a lot. In the literature there is little information 
about the minerals in flue gas desulphurization products. In this lit- 
erature study the sequential extraction method is discussed in 
more detail, because the results obtained by this technique can be 
used to interpret the behaviour of metals in nature. Experimenial 
results can be utilized in chemical modelling. If experimental results 
are compared with the results obtained by modelling, information 
about the phases which control the solubility can be received. 
Information about whether the phase is going to dissolve or precip- 
itate can also be received. Experimental leaching and extraction 
data can be used in modelling, and the solubility of the phase in a 
particular environment can be established. 


11751 (OCDO-93004574) Effects of sorbent attrition on uti- 
lization: Final report, June 1, 1990—June 30, 1991. Keener, T.C. 
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(Cincinnati Univ., OH (United States)); Khang, Soon-Jai; Lee, S.K. 
Ohio Coal Development Office, Columbus, OH (United States); 
Cincinnati Univ., OH (United States). Mar 1992. 61p. Sponsored by 
Ohio State Government, Columbus, OH (United States). Grant 
CDO/R-87-2C/B. Source: OSTI; Ohio Coal Development Office, 77 
S. High St., P.O. Box 1001, Columbus, OH 43266-0001. 

Attrition of surface product levers of sulfite/sulfate may be the 
key to substantially increasing sorbent utilization in new dry scrub- 
bing processes. This conclusion has been reached frorn research 
results obtained from new gas/solid contacting methods such as 
the Circulating Fluidized Bed Absorber and the Limestone Emis- 
sion Control method. An additional savings may be reduced by the 
use of large initial sorbent, particle sizes which greatly reduces the 
cost of grinding and sorbent preparation. The objectives of project 
1.7 were then to study attrition of sorbent particles in a systematic 
fashion in order to determine how to use attrition to increase ‘sor- 
bent utilization. This was to be carried out by the construction of a 
bench scale fluidized bed where a series of experiments were to 
be conducted to measure attrition of lime and limestone samples. 
This has been accomplished and the project proceeded as antici- 
pated. The results indicate that attrition differs for wet and dry 
conditions for certain sorbents and that these differences are sub- 
stantial. Under dry conditions, the results of attrition tests on 
carefully characterized lime samples indicate that mechanical abra- 
sion is the primary attrition mechanism. The rate of attrition is seen 
to be similar to a first order chemical reaction where the bed mass 
(or total surface area) is analagous to reactant concentration. A 
model for mechanical attrition is presented which expresses the 
rate constant in an Arrhenius type form proportional to a pseudo 
attrition activation energy and excess gas energy above a mini- 
mum level. The value of this pseudo attrition activation energy for 
lime has been found to be 106 KJ/KG. For the attrition of wetted 
lime particles in a fluidized bed. the attrition rate has been found to 
be directly related to the volumetric flow rate of injected water. 


11752 (OCDO-93004579) Process configurations/ 
modeling: Final report, June 1, 1990—-August 31, 1991. Samp- 
son, K.J. (Ohio Univ., Athens, OH (United States)); Prudich, M.E.; 
Chattopadhyay, S.; Reddy, S.N. Ohio Coal Development Office, 
Columbus, OH (United States); Ohio Univ., Athens, OH (United 
States). Jan 1992. 234p. Sponsored by Ohio State Government, 
Columbus, OH (United States). Grant CDO/R-87-2C/B. Source: 
OSTI; Ohio Coal Development Office, 77 S. High St., P.O. Box 
1001, Columbus, OH 43266-0001. 

The objective of this research is to develop preliminary process 
designs and cost estimates for four different configurations of 
scrubbers which contact sulfur dioxide laden flue gas with a wet, 
densely packed bed of 1/4 inch limestone gravel. The four configu- 
rations include a fixed limestone bed (ii), cocurrent flow of limestone 
and flue gas (#2), counter-current flow (13), and a cross-flow mov- 
ing bed configuration (#4). First principles models are used to 
predict the performance of the scrubbers. A standardized nomen- 
clature has been developed and maintained during the year. A 
standardized set of physical property and transport correlations has 
been developed. A general set of material and energy balances 
based on a first principles analysis of the underlying chemical and 
physical processes has been generated. Detailed equations for 
process configurations 1 through 4 have been developed. The nu- 
merical solution algorithms for configurations 1 through 4 have 
been coded and debugged. The simulation programs for configura- 
tions 1 through 4 have been tested for the effects of varying 
numerical step size. Design study cases have been developed 
using two representative coals with 1.5 and 3.5 wt% sulfur and as- 
suming two levels of sulfur dioxide removal, 90 and 98%. Cost 
equations for capital and operating expenses have been developed 
and coded for the reactors and associated sorbent handling equip- 
ment. Case studies which examine the effect of bed depth on the 
overall economics have been generated. The results to date have 
been largely as expected. The major goal of developing a system- 
atic and computationally efficient simulation package which can 
model a variety of process configurations has been achieved. 


11753 


(OCDO-93004580) Low temperature dry scrubbing 
reaction kinetics and mechanisms: Volume 2: Final report, 
June 1, 1990-August 31, 1991. Prudich, M.E. (Ohio Univ., 





Athens, OH (United States)); Sampson, K.J.; Visneski, M.J.; 
Reddy, S.N.; Ben-Said, L.; Malidei, M. Ohio Univ., Athens, OH 
(United States); Ohio Dept. of Development, Columbus, OH 
(United States). Coal Office. Mar 1992. 205p. Sponsored by Ohio 
State Government, Columbus, OH (United States). Grant CDO/R- 
87-2C/B. Source: OSTI; Ohio Coal Development Office, 77 S. High 
St., P.O. Box 1001, Columbus, OH 43266-0001. 

Contains thesis by Michael J. Visneski: Modeling of the low tem- 
perature reaction of sulfur dioxide and limestone using a three 
resistance film theory instantaneous reaction model. 

A resistance-in-series kinetic model for the low temperature reac- 
tion of sulfur dioxide with limestone is presented. The resistances 
considered are the gas-phase transport of sulfur dioxide, the liquid- 
phase diffusion of both the sulfur species and the calcium species 
and the solid-phase dissolution of limestone. The model uses film 
theory to predict the liquid concentrations of the dissolved species 
and assumes an instantaneous reaction between the sulfur species 
and calcium species. The kinetic model incorporates three rate 
equations for the removal of sulfur dioxide. When the rate of re- 
moval is limited by the diffusion of sulfur dioxide across the gas 
film surrounding the limestone particle, a gas-phase controlled rate 
equation is used. When the diffusion of the reacting species 
through the liquid film covering the limestone particle is the pre- 
dominant resistance, a liquid-phase controlled rate equation is 
used. When the rate is limited by the dissolution of limestone, a 
solid-phase controlled rate equation is used. The kinetic model is 
incorporated into a flow model for the fixed-bed Limestone Emis- 
sion Control (LEC) system. The LEC system employs a fixed-bed 
of standard quarry-sized limestone to remove sulfur dioxide from 
coal-fired boiler flue gases. The flow modeling equations for the 
fixed-bed LEC system, which include simultaneous heat and mass 
transfer as applied to water-phase evaporation and condensation 
are also presented. The combined kinetic and flow model is sub- 
jected to a parametric study and the modeling predictions are 
compared with experimental results. 


11754 (OCDO—-93004581) Sorbent utilization studies using 
a mink-pilot spray dryer: Final report, June 1, 1990—June 30, 
1991. Keener, T.C. (Cincinnati Univ., OH (United States)); Khang, 
S.J.; Yang, Q. Ohio Coal Development Office, Columbus, OH 
(United States); Cincinnati Univ., OH (United States). Jul 1992. 
89p. Sponsored by Ohio State Government, Columbus, OH (United 
States). Grant CD01R-87-2C1B. Source: OSTI; Ohio Coal Dev. Of- 
fice, 77 S. High Street, P.O. Box 1001, Columbus, OH 43266-0001 
(United States). 

The objectives of project 1.5 were to design, construct and eval- 
uate (by means of parametric testing) a mini-pilot spray dryer 
facility. To date, the mini-pilot facility has been designed and is cur- 
rently 100% constructed. The unit was evaluated based on such 
parameters as air flow rate, uniformity, residence time, Ca(OH)> 
Slurry concentration the nozzle can handle, heater’s heating capac- 
ity and the baseline SO. removal efficiency. The mini-pilot facility 
will allow research in all aspects of spray drying fluid gas desulfur- 
ization. The unit was designed for a nominal gas flow rate of 100 
scfm (3 n°/min) and will be able be used with either nozzle spray 
or rotary atomization. In addition, a theoretical modeling of spray 
drying has been completed. Results of the simulation indicate that 
counter-current (referring to air flow) spray pattern will benefit in 
overall SO2 removal with respect to co-current spray pattern. This 
result needs to be further tested in the pilot scale spray dryer. 
Baseline testing has indicated that the mini-pilot plant provides 
data which is comparable to that from the large scale spray dryer 
facility at the Electric Power Research Institute’s High Sulfur Test 
Facility. The results of these baseline tests have shown that SO, 
removal efficiency increases with a decrease in the approach to 
saturation temperature, or an increase in lime stoichiometric ratio 
(at a constant approach to saturation temperature). 


11755 (OCDO—93006586) New high-capacity, calcium- 
based sorbents, calcium silicate sorbents: Final report, 
September 1, 1991—August 31, 1992. Kenney, M.E. (Case West- 
ern Reserve Univ., Cleveland, OH (United States)); Chiang, R.K.; 
Kwag, G. Ohio Coal Development Office, Columbus, OH (United 
States); Case Western Reserve Univ., Cleveland, OH (United 
States). Jul 1992. 42p. Sponsored by Ohio State Government, 
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Columbus, OH (United States). Grant CDO/R-87-2C/B. Source: 
OSTI; Ohio Coal Development Office, 77 S. High Street, P.O. Box 
1001, Columbus, OH 43266-0001. 

This report stems from a program supported by the Ohio Coal 
Development Office, that is part of a multi-task, multi-university ef- 
fort concerned with developing and enhancing the efficiency of 


“dry” high-sulfur coal flue gas scrubbing processes using calcium 
based sorbents. 
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Refer also to citation(s) 11643, 11644, 11645, 11649, 11723, 
11742, 11743, 11744, 11760, 11761, 11774, 11775, 11816, 11818, 
12308, 12374, 12375, 12402, 13732, 13812 


11756 (CONF-920979-, pp. 6.87-6.106) Self-scrubbing coal: 
An integrated approach to clean air. Godfrey, R.L. (Custom 
Coals Corp., Pittsburgh, PA (US)). USDOE, Washington, DC 
(United States). Nov 1992. From 1. annual clean coal technology 
conference; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

The Custom Coals advanced coal cleaning plant will be de- 
signed with a unique blending of existing and new processes to 
produce two types of compliance coals: Carefree Coal and Self- 
Scrubbing Coal. Carefree Coal will be produced by cleaning the 
coal in a proprietary dense media cyclone circuit utilizing fine mag- 
netite to remove up to 90% of the pyritic sulfur and correspondingly 
greatly reduce the ash. While many utilities can achieve full SO. 
reduction compliance with Carefree Coal, others face more strin- 
gent requirements due to the higher sulfur content of their existing 
fuel supplies. For these circumstances, a patented Self-Scrubbing 
Coal will be produced by taking Carefree Coal and pelletizing lime- 
stone with the finest fraction of the clean coal. These technologies 
will enable over 150 billion tons of non-compliance US coal re- 
serves to meet compliance requirements. 11 figs., 3 tabs. 


11757 (CONF-920979-, pp. 8.3-8.21) Update and results of 
Bechtel’s Confined Zone Dispersion (CZD) process demon- 
stration at Pennsylvania Electric Company's Seward Station. 
Abrams, J.Z. (Bechtel Corp., San Francisco, CA (US)); Rubin, 
A.G.; Baldwin, A.L. USDOE, Washington, DC (United States). Nov 
1992. From 1. annual clean coal technology conference; Cleve- 
land, OH (United States); 22-24 Sep 1992. In US Department of 
Energy first annual clean coal technology conference. 971p. Order 
Number DE93004314. Source: OSTI; NTIS; INIS. 

The goal of this demonstration is to prove the technical and eco- 
nomic feasibility of CZD technology on a commercial scale. The 
process is expected to achieve 50 percent sulfur dioxide (SOz2) re- 
moval at lower capital and operations and maintenance (O&M) 
costs than other systems. The CZD process involves injecting a 
finely atomized slurry of reactive lime into the flue gas duct work of 
a coal-fired utility boiler. The principle of the confined zone is to 
form a wet zone of slurry droplets in the middle of the duct con- 
fined in an envelope of hot gas between the wet zone and the duct 
walls. The lime slurry reacts with part of the SO2 in the gas, and 
the reaction products dry to form solid particles. A solids collector, 
typically an electrostatic precipitator (ESP), downstream from the 
point of injection captures the reaction products, along with the fly 
ash entrained in the flue gas. The CZD process is projected to cost 
less than $300/ton of SO, removed. Based on a 500 MW plant 
retrofitted with CZD for a 50 percent SO2 removal, the total capital 
cost is estimated at less than $25/kW. The cost includes lime un- 
loading, lime handling, and the fully automated operation. The 
variable operating cost for this retrofit is estimated at less than 3.0 
millskWh. 7 refs., 6 figs., 1 tab. 


11758 (CONF-920973— ) The role of clean coai technolo- 
gies in Clean Air Act compliance planning of the Southern 
Company. Rush, R.E. (Southern Company Services, Inc., Birming- 
ham, AL (US)). USDOE, Washington, DC (United States). Nov 
1992. From 1. annual clean coal technology conference; Cleve- 
land, OH (United States); 22-24 Sep 1992. In US Department of 
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Energy first annual clean coal technology conference. 971p. Order 
Number DE93004314. Source: OSTI; NTIS; INIS. 

The Southern Company has a substantial commitment to coal for 
power generation and procures and consumes approximately 50 
million metric tons of coal each year. Coupled with that commit- 
ment has been an active development and demonstration of clean 
coal technologies. In addition to the development of physical coal 
cleaning and conversion techniques over the past two decades, 
The Southern Company has designed and operated many flue gas 
treatment technologies for use at our existing and next generation 
facilities. 


0110 Reserves, Geology, and Exploration 


11759 (DOE/EIA-0529(92)) US coal reserves: An update by 
heat and sulfur content. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Coal, Nuclear, 
Electric and Alternate Fuels. Feb 1993. 86p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93006744. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

The estimates presented in this report are inherently uncertain. 
Although the EIA and others have undertaken to improve the 
accuracy of the estimates, there are still limitations to both the pro- 
cedures used and the data available for much of the estimation, 
attributable to the age of many of the geological estimates of coal 
resource quantities and to the paucity of available information on 
coal quality for many of the resource areas included in the DRB. 
Many economic factors, such as coal ash contents, ash melting 
temperatures, and sodium contents, along with regulatory con- 
straints, land-use conflicts, and spoiling of reserves by nearby 
mining, may curtail coal reserve development in the long term. 
Therefore, the EIA cautions against projecting the number of years 
of future production for which these estimated reserves will last. 
The detailed estimates of US coal resources and recoverable coal 
reserves presented in this report by State, method of mining, Btu 
content, and sulfur content should be useful for analyses of issues 
related to the coal industry and coal consumers, especially in eval- 
uating various coal use scenarios evolving from the Clean Air Act 
Amendments of 1990. These estimates are the result of the EIA’s 
best efforts to compile, from available data, information on US coal 
resources and reserves on a uniform, nationwide basis. The data, 
methodologies, and assumptions used to develop these estimates 
will be updated as new information becomes available. 


0120 Mining 


Refer also to citation(s) 11692, 11722 


11760 (CONF-920427-—, pp. 625-641) Overview of key Iis- 
sues In mine land reclamation in western North America. 
Beaver, F.W. (Univ. of North Dakota, Grand Forks (US)); Butler, 
R.D.; Groenewokd, G.H.; Hassett, D.J. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center; Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). 
[1992]. From Energy and environment: transitions in Eastern Eu- 
rope; Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: 
Energy and environment: Transitions in Eastern Europe: Volume 1, 
Sessions A1—5; Volume 2, Sessions B1-5, C1—4, and poster ses- 
sions. 757p. Order Number DE93000643. Source: OSTI; NTIS. 
The American West consists of a distinct physiographic region 
bounded on the east by the Mississippi River, on the west by the 
Pacific Ocean, on the north by the Arctic, and on the south by a 
transitional zone into Mexico. The area is rich in coal, oil, and other 
mineral resources and has been the focus of diverse extraction ac- 
tivity beginning with Spanish exploration from the south in the 
1600s. The single most prominent characteristic of the region, with 
only a few exceptions, is dominant dryness, or lack of ‘exploitable’ 
moisture because annual precipitation is far outstripped by evapo- 
ration. The chronic moisture shortage limits the carrying capacity of 
the landscape in human terms and is the focus of an almost infinite 
parade of attempts to manage the meager water resources for one 
purpose or another by individuals and government agencies at all 
levels. The dryness impacts mine land reclamation efforts because 
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moisture is the key component in reestablishing landscape geo- 
chemical equilibrium. The landscape moves toward a state of 
dynamic equilibrium through time as a result of tectonic events and 
water moving through earth materials dissolving and precipitating 
chemical and mineral matter. The result is soil profile development, 
mineralized zones, leached zones, etc. In essence, the earth func- 
tions like a gigantic chromatograph with water the predominant 
medium of transport. This overview is intended to put mine land 
reclamation in perspective on the basis of geologic setting, water 
moving through that setting, mining impacts on that setting, the 
postmining setting, reclamation activity, and the impacts of waste 
disposal on the reclamation setting. This perspective is needed to 
assess the relative impacts of the distinct stages in new mine de- 
sign and reclamation as well as in planning for the reclamation of 
abandoned mine lands. 16 refs., 2 figs., 2 tabs. 


11761 (CONF-920427-, pp. 642-657) European experience 
in surface mine reclamation. Ernst, H. (Rheinbraun Aktienge- 
selischaft, Koeln (DE)). North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center; 
Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). [1992]. 
From Energy and environment: transitions in Eastern Europe; 
Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy 
and environment: Transitions in Eastern Europe: Volume 1, Ses- 
sions A1-—5; Volume 2, Sessions B1—5, C1-—4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

Reclamation of mine land is ever increasingly hitting the limelight 
in today’s environmental awareness. Furthermore, the opening of 
the borders to Eastern Europe has given us a deeper insight into 
the scale and consequences of insufficient or neglected recultiva- 
tion and into the damages for man and nature which result. The 
framework of recultivation is based on - to a large extent - the 
given natural conditions such as geographical location, climate, ge- 
ological facts and project conditions but also on the opinions of the 
public, the legal instructions and economic possibilites. Some gen- 
erally applicable fundamentals are recognized. While in the initial 
years of recultivation reforestation took priority, followed by a 
phase with the emphasis on agricultural restoration, today the cen- 
tral aim of recultivation is the balance of competing interests of the 
future users considering forestry, agriculture, recreation, nature 
preservation as well as removal of waste and the creation of mo- 
dem infrastructure. As per 01.07.1990 600 sqkm of unreclaimed 
land were identified here in the lignite industry only and the cost of 
ameliorating the environmental damage was estimated at around 
30 billion DM. So what is required here is a pragmatic approach 
with a keen sense of proportion in which, for example, the legal 
system developed in Northrhine Westphalia for the approval of 
brown coal mines and the reclamation could play an important role. 
Generally, recultivation should not follow the aim of recreating a 
landscape which is identical, or even necessarily similar, to that 
which went before, rather it should be recognized as an opportu- 
nity to optimize the use of the given natural conditions while also 
considering the desires and priorities of the people. As a guideline 
for the distribution of the cost of recultivation the ‘user pays’ princi- 
ple must clearly be applied. 21 figs. 


11762 (CONF-920427-—, pp. 707-708) Atmospheric pollution 
in opencast mines of SHR. Pisa, V. (Vyzkummnmy Ustav 
Hnedeho Uhli, Most (CS)); Svarc, J. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center; Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). 
[1992]. From Energy and environment: transitions in Eastern Eu- 
rope; Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: 
Energy and environment: Transitions in Eastern Europe: Volume 1, 
Sessions A1-5; Volume 2, Sessions B1-5, C1-4, and poster ses- 
sions. 757p. Order Number DE93000643. Source: OSTI; NTIS. 
The North Bohemian brown coal basin (SHR) is the greatest 
coal basin in CSFR. More than 60 mil tons of brown coal is exca- 
vated and approximately 200 mil m® of overlaying rocks are 
removed annually. Mining localities of SHR are situated in north- 
west Bohemia at the foot of the Ore Mountains. Besides the coal 
industry, this area has a great concentration of energy and chemi- 
cal industry, intensive railway and car transport, and a dense 
population. Two mobile laboratories were proposed and completed 








for the check of polluted atmosphere in the working area of open- 
cast mines that enable the continual measurements of SOz, NO,/ 
NO + NOz, CO, O3, solid aerosol, meteorological conditions/ 
direction and velocity of wind, temperature, pressure, and humidity 
of air. Besides this, it takes from the air the solid aerosol that is in 
the laboratories of VUHU Most, and analyzes and determines 
these injurious materials: polyaromatic hydrocarbons, heavy met- 
als, and crystalline SiOz, including determination of particle-size 
distribution. The aims of executed measurement can be character- 
ized in the following way: (1) To secure actual information about 
atmosphere pollution in the working area of opencast mines. (2) To 
obtain basic information about it, in what way the meteorological 
and emission situation influences the working area in opencast 
mines, especially during unfavorable dispersion conditions (smog). 
(3) To gain particular information about the influence of opencast 
mines on the atmosphere in the vicinity of these mines. (4) To find 
suitable ways of connection of mobile laboratories into the pre- 
pared system of workers. (5) To protect workers in opencast mines 
from the effects of injurious materials in the atmosphere. 


11763 (DOE/EIA-0121(92/3Q)) Quarterly coal report, July— 
September, 1992. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. Feb 1993. 156p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93007691. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The United States produced 250 million short tons of coal in the 
third quarter of 1992, 2 million short tons less than in the third 
quarter of 1991. This brought the total for the first three quarters of 
1992 to 750 million short tons, 7 million short tons (1 percent) more 
than in the same period in 1991. US exports in the third quarter of 
1992 were 26 million short tons, 5 million short tons less than in 
the third quarter of 1991. Steam coal exports for January through 
September 1992 totaled 33 million short tons, an increase of 8 per- 
cent over a year earlier. Canada was primarily responsible for the 
increase in steam coal exports. In the third quarter of 1992, US coal 
consumption was 238 million short tons, over | million short tons 
higher than in the third quarter of 1991. This brought total US coal 
consumption for January through September 1992 to 669 million 
short tons, 5 million short tons (1 percent) more than a year earlier. 
Coal stocks on September 30, 1992, were 196 million short tons, 
over 1 million short tons below the September 30, 1991, level. 


11764 (SA-PUB—4/1988-Vol.1) Hydrology of wetlands in 
temperate and cold regions: Volume 1. Rantajaervi, L. Academy 
of Finland, Helsinki (Finland). 1988. 320p. (CONF-8806526—Vol.1: 
Symposium on the hydrology of wetlands in temperate and cold re- 
gions, Joensuu (Finland), 6-8 Jun 1988). Order Number 
DE93769929. Source: OSTI; NTIS. 

This publication contains the proceedings of the International 
Symposium on the Hydrology of Wetlands in Temperate and Cold 
Regions, held in Joensuu, Finland, on 6-8 June, 1988. Hydrology 
of particular regions and land areas has been one of the main 
themes during the International Hydrological Program Ill by UN- 
ESCO. A primary task of the International Hydrological Decade was 
to establish physical laws common to all geographical and climate 
regions. Programmes for example on snow, ice, wetlands, urban 
areas, etc., evolved and the need was felt to embark more on the 
hydrology on such special zones. This direction was followed 
during IHP-Il by organizing seminars and workshops and by devel- 
oping ‘comparative hydrology’. During IHP-ill, under the theme 
‘hydrology of particular regions’, the characteristics of different hy- 
drological regimes, swamps and marshes included was studied. 


11765 (SA-PUB—5/1988-Vol.2) Hydrology of wetlands in 
temperate and cold regions: Volume 2. Rantajaervi, L. Academy 
of Finland, Helsinki (Finland). 1988. 105p. (CONF-8806526—Vol.2: 
Symposium on the hydrology of wetlands in temperate and cold re- 
gions, Joensuu (Finland), 6-8 Jun 1988). Order Number 
DE93769928. Source: OSTI; NTIS. 

This publication contains the proceedings of the International 
Symposium on the Hydrology of Wetlands in Temperate and Cold 
Regions, held in Joensuu, Finland, on 6-8 June, 1988. Hydrology 
of particular regions and land areas has been one of the main 
themes during the International Hydrological Program Ill by UN- 
ESCO. A primary task of the International Hydrological Decade 
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was to establish physical laws common to all geographical and cli- 
mate regions. Programmes for example on snow, ice, wetlands, 
urban areas, etc., evolved and the need was felt to embark more 
on the hydrology on such special zones. This direction was fol- 
lowed during IHP-I] by organizing seminars and workshops and by 
developing ‘comparative hydrology’. During IHP-lll, under the 
theme ‘hydrology of particular regions’, the characteristics of differ- 
ent hydrological regimes, swamps and marshes was studied 
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11766 (CONF-920427-, pp. 691-692) Pipeline transportation 
of upgraded low-rank coal-water fuels. Ljubicic, B. (Univ. of 
North Dakota, Grand Forks (US)); Anderson, C.M. North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1—5; Volume 2, Sessions 
B1-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

Many countries are faced with the need to change their strate- 
gies to reduce dependency on imported oil. Many developing 
countries have large coal reserves consisting of high-moisture, low- 
rank coals (LRCS) that could provide answers to an alternate 
energy supply. Yet these countries are unable to utilize these coals 
properly due to lack of knowledge of coal beneficiation techniques 
used to upgrade LRCs to premium fuels and of LRC combustion 
techniques. Advances in hydrothermal treatment of LRCs at the 
Energy and Environmental Research Center (EERC) have enabled 
cheaper, more reactive LRCs to be used in coal-water fuels 
(CWFs). Hydrothermal treatment, commonly called hot-water drying 
(HWD), is a high-temperature, nonevaporative drying technique 
carried out at high pressure in water during which the structure of 
LRC is permanently altered. The process can be viewed as perma- 
nent moisture reduction through induced coalification with reuse of 
the water removed to slurry the HWD coal. HWD produces a coal- 
water fuel with about the same energy density of the feed coal 
while retaining the high reactivity of the LRC. Thus, LRCWFs ignite 
easier, burn faster, and generally have lower sulfur levels than 
their bituminous counterparts. HWD represents a major break- 
through in the science of coal drying while solving the stability 
problems by producing a safe, easily transported liquid fuel that 
can be handled and used like oil. Specifically, this refers to slurry 
formulation and production for pipeline transport for direct firing. 
Much remains to be done, however, especially in Eastern Europe, 
the U.S.S.R., China, and developing countries before LRCWFs can 
become a viable alternative to costly imported oil. This paper dis- 
cusses aspects of hydraulic transport combined with hydrothermal 
treatment as a solution to alternative fuel development, thus lower- 
ing a country’s financial burden of oil dependency. 


11767 (DOE/PC/91297-T2) A computational model for coal 
transport and combustion: Quarterly technical progress re- 
port, September 1, 1992-November 30, 1992. Ahmadi, G. 
Clarkson Univ., Potsdam, NY (United States). Dept. of Mechanical 
and Aeronautical Engineering. [1992]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91297. 
Order Number DE93008190. Source: OSTI; NTIS; GPO Dep. 

The thermodynamically consistent, rate dependent model for tur- 
bulent two-phase flows was used to study the special case of a 
simple shear. The variations of the fluctuation kinetic energy with 
the solid volume fraction was evaluated. The kinetic model for 
rapid flows of granular materials, which includes frictional losses, 
was used for studying gravity flow down an inclined chute. The ve- 
locity profiles were obtained and the results were compared with 
the data of Johnson et al. The effect of diameter to height ratio 
was also studied. Further progress has been made in developing a 
computational model for rapid granular and two-phase flows in 
complex geometries. The discrete element scheme was used and 
the unsteady developing granular flow down a chute was analyzed. 
The results are compared with the experimental data of Savage. 
The numerical procedure for analyzing two-phase flows was further 
developed. The special case of duct flow in a gravitational field is 
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analyzed. Further progress has been made in the construction of 
the experimental monolayer simple shear flow device. Assembling 
the device was compieted. 


0140 Combustion 


Refer also to citation(s) 11653, 11694, 11723, 11732, 11733, 
11734, 11735, 11742, 11888, 12305, 12374, 12375, 12377, 12381, 
12383, 12398, 12406, 12407, 12423, 12979, 13038, 13039, 13051 


11768 (AIAA-93-0821) Optical diagnostics in supersonic 
plasma flows: Purging fluid effects. Bouchillon, C.W.; Norton, 
O.P.; Cook, R.L. Mississippi State Univ., MS (United States). Diag- 
nostic Instrumentation and Analysis Lab. [1993]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC02-80ET15601. (CONF-930108—3: 31. American Institute of As- 
tronautics and Aeronautics (AIAA) aerospace sciences meeting, 
Reno, NV (United States), 11-14 Jan 1993). Order Number 
DE93006243. Source: OSTI; NTIS; GPO Dep. 

Magnetohydrodynamic topping cycles are being planned for elec- 
trical power production in conjunction with conventional fossil 
fueled power plants. In order to develop proper designs and to 
provide for better contro! and safety, it is desirable to make mea- 
surements in the plasma flows which are used in the MHD 
process. Noninvasive optically based instruments are well suited to 
this purpose. In order to use these optically based instruments, op- 
tically transparent viewports are required to allow observations of 
the plasma flow conditions. A purge/impulse fluid flow system has 
been devised to provide continuous optical access to the flow by 
DIAL. The presence of the purge flows in the supersonic section of 
the MHD system may have an effect on the flow characteristics 
and consequently, the effectiveness of the electrical energy gener- 
ation or on the long-term reliability of the power train. A numerical 
evaluation of the resulting flow field in a supersonic duct with purge 
flow viewports has been made and results are presented which il- 
lustrate the predicted effects of the purge flow under steady state 
conditions. The only significant effect on the plasma flow was in 
the temperature distribution near the wall downstream and in the 
plane of the viewpoints. 


11769 (ANL/MCT/CP-—74704) Applications of coatings in 
coal-fired energy systems. Natesan, K. Argonne National Lab., IL 
(United States). Materials and Components Technology Div. Mar 
1992. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-920439-8: Inter- 
national conference on metallurgical coatings and thin films, San 
Diego, CA (United States), 6-10 Apr 1992). Order Number 
DE93005563. Source: OSTI; NTIS; GPO Dep. 

Corrosion and erosion of metallic structural materials at elevated 
temperatures in complex multicomponent gas environments that in- 
clude particulates are potential problems in many fossil energy 
systems, especially those using coal as a feedstock. The use of 
appropriate corrosion-resistant coatings on metallic components of- 
fers an avenue to minimize material degradation and extend 
component life. The purpose of this paper is to review the current 
status of coating performance in environments typical of 
pulverized-coal-fired boilers, coal gasification, fluidized-bed com- 
bustion, and gas turbines. The paper discusses the complexity of 
environments in different systems and the coating requirements for 
acceptable performance. Examples illustrate the morphology and 
corrosion/erosion performance of coating/structural alioy combina- 
tions exposed in some of these systems. La addition, future 


research and development needs are discussed for coating appli- 
cations in several coal-fired systems. 


11770 (CONF-920427-—, pp. 472-487) A new approach for 
clean use of coal for space heating. MacGregor, W.A. (Technical 
Univ. of Nova Scotia, Halifax (CA)); Hamdullahpur, F.; Ugursal, V.1. 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. From Energy and environment: 
transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
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B1-5, C1-4, and poster sessions. 
DE93000643. Source: OSTI; NTIS. 

Technical and economic feasibility of Small Scale Fluidized Bed 
Furnaces (SSFBF) for providing residential space and domestic hot 
water heating in Nova Scotia was analyzed. A model of the provin- 
cial housing stock was developed to estimate the residential energy 
consumption for domestic space and hot water heating. Using 
available statistical data, the number of dwellings in the province 
was estimated, and the heating equipment in these dwellings was 
classified by type, age, and principal heating fuel. Market share 
levels were assumed for the new and replacement residential 
housing markets, and the number of SSFBFs required for those 
levels were calculated. The amount of Coal Water Slurry (CWS) 
fuel used by the SSFBFs was calculated, and the quantities of oil, 
wood, and coal displaced by the CWS, as well as the number of 
jobs created by the adoption of SSFBF technology were estimated. 
A procedure was developed to design SSFBFs in the 15-250 kW 
capacity range. Computer programs were developed based on this 
procedure to calculate furnace design and performance parame- 
ters. The manufacturing cost, and the annual fuel and maintenance 
costs of SSFBFs were estimated, as were the capital, and annual 
fuel and maintenance costs of various residential heating systems. 
Using these estimated costs, economic analyses were carried out 
using the annualized cost and total present worth methods. The 
findings of this work indicate that SSFBF technology is technically 
feasible, and is economically superior to conventional oil, wood 
and coal fired systems for residential space and domestic hot wa- 
ter heating. 12 refs., 1 fig., 9 tabs. 


757p. Order Number 


11771 (CONF-920427-, pp. 488-498) Clean coal solid fuel 
for domestic use in Poland. Zielinski, H. (Inst. for Chemical Pro- 
cessing of Coal, Zabrze (PL)); Kaczmarzyk, G.; Sciazko, M.; 
Sekula, M. North Dakota Univ., Grand Forks, ND (United States). 
Energy and Environmental Research Center; Vyzkumny Ustav En- 
ergeticky, Prague (Czechoslovakia). [1992]. From Energy and 
environment: transitions in Eastern Europe; Prague (Czechoslo- 
vakia); 20-23 Apr 1992. In Proceedings: Energy and environment: 
Transitions in Eastern Europe: Volume 1, Sessions A1—5; Volume 
2, Sessions B1-5, C1i-4, and poster sessions. 757p. Order Num- 
ber DE93000643. Source: OSTI; NTIS. 

The Polish energy market is characterized by ab. 90% share of 
coal in covering of country energy needs. Coal is used either for 
power production and in communal sector for heating purposes. In 
the last one the individual coal consumers (householders, farmers, 
etc.) are remarkable. The limited possibilities in substitution of coal 
by other fossil fuels and in introduction of nuclear fuel based power 
production, together with observed trends in coal mining can cause 
serious internal energy crisis risk in nearest years. So, the radical 
action towards increasing of more effective coal use became the 
strategy of country development. The project ‘Coal Pyrolysis’ has 
been realized in the Center of Coal Utilization of Silesian Technical 
University in Gliwice and The Institute for Chemical Processing of 
Coal (ICHPW) in Zabrze. The project is sponsored by The Polish 
Ministry of Education and The Alfried Krupp von Bohlen und Hal- 
bach Stiftung, Essen and is directed on two sectors of national 
economy: communal and individual coal consumers sector; and 
branch of coal based production of power. The chosen method for 
solving of problem is conversion of coal into clean fuels, solid and 
gas, enabling the production of useful energy, electricity of heat, 
with higher thermal efficiency than directly from primary coal. The 
realization of this method is technology of coal pyrolysis integrated 
with: smokeless fuel production - in communal subsystem of en- 
ergy supply; and combined gas-steam cycie of power production - 
in power industry. 8 figs., 3 tabs. 


11772 (CONF-920427-, pp. 541-557) Energy efficiency of a 
pressurized fluidized bed (PFB) combustor, combined cycle 
power plant. Ghamarian, A. (Inst. of International Education, 
Washington, DC (US)). North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center; 
Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). [1992]. 
From Energy and environment: transitions in Eastern Europe; 
Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy 





and environment: Transitions in Eastern Europe: Volume 1, Ses- 
sions A1—5; Volume 2, Sessions B1-5, C1-4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

Increasing energy demand, depletion of non-renewable natural 
resources, the high cost of energy production, and environmental 
degradation have led engineers to conduct more detailed assess- 
ments of energy systems to effectively utilize natural resources. 
This involves an approach that applies the Second Law of Thermo- 
dynamics in greater detail than has been customary. During the 
last 20 years, engineers have recognized the importance of imple- 
mentation of second law analysis in engineering design and 
performance analysis of energy systems. It is believed that second 
law analysis should also be used to examine the performance of a 
power plant, and eventually guide engineers in upgrading the per- 
formance of power plants for both the redesign of existing plants 
and the design of new ones. The purpose of this paper is to de- 
scribe a comprehensive energy analysis of a combined steam/gas 
turbine power plant having a coal burning, pressurized fluidized 
bed (PFB) combustor. First and second law thermodynamics analy- 
sis of such systems are presented with the emphasis on the 
second law considerations. It is noted that second law provides 
more insight that may be used to optimize the performance of the 
entire power plant or its components. 6 refs., 6 figs. 


11773 (CONF-920427-, pp. 696-697) The development and 
adoption of hybrid-fluid firing-system. Remenyi, K. (Inst. for 
Electrical Power Research, Budapest (HU)); Bercy, P. North 
Dakota Univ., Grand Forks, ND (United States). Energy and Envi- 
ronmental Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-5, Ci-4, and poster sessions. 757p. Order Number 


DE93000643. Source: OSTI; NTIS. 
The principle of the hybrid-fluid firing-system developed by the 


Hungarian Institute for Electrical Power Research VEIKI is to com- 
bine the fluidization technology and pulverized coal combustion by 
the installation of a fluidized-bed in the funnel of the furnace and 
by the partial transformation of the PC-firing system. Utilization of 
this new combustion technology at operating pulverized coal firing 
systems has, among others, environmental and economical advan- 
tages, such as the significant reduction of SO2 and NO, emissions. 
The new system can be implemented with comparatively low cost 
within a short term, and the boiler can be safely operated, even on 
low load. The first utility-size adaption of the system was per- 
formed at the Ajka Thermal Power Plant, and the first 100 thr 
capacity boiler began operation in late autumn, 1990. The opera- 
tional experiences have been favorable. The capture of SO> at full 
load (100% MCR) is 58-60%, while at 70% load it is about 70-72% 
without additives. The NO, emission is reduced by 35-40%. As a 
result of the favorable experiences, the retrofitting of the second 
boiler of 100 t/hr capacity is in progress. With this modification, sig- 
nificant environmental advantages are realized, even in the 
combustion of low-calorie coals of high sulfur content. 


11774 (CONF-920979-, pp. 1.21-1.32) Nucla CFB Demon- 
stration CCT Program summary: Project origins through test 
completion. Bush, S.A. (Tri-State Generation and Transmission 
Association, Inc., Montrose, CO (US)); Heller, T.J.; Rekos, N.F.; 
Friedman, M.A. USDOE, Washington, DC (United States). Nov 
1992. From 1. annual clean coal technology conference; Cleve- 
land, OH (United States); 22-24 Sep 1992. In US Department of 
Energy first annual clean coal technology conference. 971p. Order 
Number DE93004314. Source: OSTI; NTIS; INIS. 

The Nucla circulating fluidized bed (CFB) boiler is a 100 MWe 
dual combustor, non-reheat design that was constructed between 
1985 and 1987 to repower an existing 36 MWe station located in 
western Colorado. At the time, the boiler was the largest CFB in 
the world and the first utility application of this technology in the 
United States. As part of its demonstration of utility-sized fluidized 
bed combustion technology, the Electric Power Research Institute 
(EPRI) selected the project in 1985 as a host for a detailed test 
program. In 1988, the US Department of Energy (DOE) became a 
cosponsor of the test program as part of its demonstration of Clean 
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Coal Technology. The repowered Nucla plant was owned and oper- 
ated by the Colorado-Ute Electric Association, Inc., (CUEA) 
through April 1992. At this time, Tri-State Generation and Trans- 
mission Association, Inc., assumed ownership and control of the 
station in a bankruptcy reorganization. The unit burns a low sulfur 
(0.5%) bituminous coal mined in western Colorado that is delivered 
to the plant by truck. Periodically, the station has taken advantage 
of the fuel flexibility offered by the technology by switching to least 
cost coal supplies. This has included blends of bituminous gob and 
gilsonite. Crushed limestone is used within the combustion process 
to control SOz emissions to 0.3 Ib/MMBtu and 70 percent retention. 
As a result of lower mean combustor operating temperatures com- 
pared to other coal-burning technologies, NO, emissions are 
inherently low and meet regulated levels of 0.4 Ib/MMBtu without 
add-on processes for control. 6 refs., 10 figs., 3 tabs. 


11775 (CONF-920979-, pp. 1.47-1.60) DMEC-1 Pressurized 
Circulating Fluidized Bed Demonstration Project. Kruempel, 
G.E. (Midwest Power, Des Moines, IA (US)); Ambrose, S.J.; Pro- 
vol, S.J. USDOE, Washington, DC (United States). Nov 1992. 
From 1. annual clean coal technology conference; Cleveland, OH 
(United States); 22-24 Sep 1992. In US Department of Energy first 
annual clean coal technology conference. 971p. Order Number 
DES3004314. Source: OSTI; NTIS; INIS. 

The Des Moines Energy Center (DMEC) project will be the first 
commercial scale demonstration of Pyropower's PYROFLOW® 
Pressurized Circulating Fluidized Bed (PCFB) technology for elec- 
tric utility power generation. The project will employ the PCFB 


technology to repower an existing steam turbine at the DMEC site. 
5 refs., 3 figs. 


11776 (CONF-920979-, pp. 7.17-7.36) Demonstration of 
coal reburning for Cyclone boiler NO, control - A DOE Clean 
Coal Il project. Yagiela, A.S. (Babcock & Wilcox, Barberton, OH 
(US)); Maringo, G.J.; Newell, R.J.; Farzan, H. USDOE, Washing- 
ton, DC (United States). Nov 1992. From 1. annual clean coal 
technology conference; Cleveland, OH (United States); 22-24 Sep 
1992. In US Department of Energy first annual clean coal technol- 
ogy conference. 971p. Order Number DE93004314. Source: 
OSTI; NTIS; INIS. 

Babcock & Wilcox has developed, through a US Department of 
Energy Clean Coal II Project, ‘Demonstration of Coal Reburning for 
Cyclone Boiler NO, Control,’ a technology which provides Cyclone- 
operating utilities with an alternative for NO, compliance strategies. 
The host site for this demonstration is Wisconsin Power & Light 
Company’s (WP&L) Nelson Dewey Unit No. 2 in Cassville, Wiscon- 
sin. The coal reburning system includes the addition of reburn 
burners, overfire air (OFA) ports, an MPS pulverizer, and a control 
system modification, and is designed to retrofit Cyclone-fired 
boilers. Both pilot and full-scale testing demonstrate that this tech- 
nology is capable of reducing NO, by 50 to 60% from baseline 
levels. The objective of the Cyclone coal reburning demonstration 
is to evaluate the applicability of the coal reburning technology for 
reducing NO, emissions in full-scale, Cyclone-equipped boilers. 
The performance goals are: (1) Provide a technically and economi- 
cally feasible low-NO, alternative for Cyclone boilers to achieve a 
greater than 50% NO, reduction where one currently does not ex- 
ist; (2) Show significant reductions in emission levels of NO, 
achieved at a low capital and very low operating cost compared to 
the selective catalytic reduction (SCR) technology; (3) Show that 
there is no need for a supplemental fuel. Reburn will be carried out 
using coal, the present boiler fuel; (4) Provide a system that will 
maintain boiler reliability, operability, and steam production perfor- 
mance after retrofit. 2 refs., 6 figs., 1 tab. 


11777 (CONF-920979-, pp. 7.3-7.15) Full scale demonstra- 
tion of Low NO, cell™ burners at Dayton Power & Light’s J. M. 
Stuart Station Unit. No. 4. Kleisley, R.J. (Babcock & Wilcox, Bar- 
berton, OH (US)); Laursen, T.A.; Latham, C.E.; Bellanca, C.P.; 
Duong, H.V.; Moore, D.A. USDOE, Washington, DC (United 
States). Nov 1992. From 1. annual clean coal technology confer- 
ence; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 
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Currently, utility boilers equipped with cell burners comprise 13% 
of pre-New Source Performance Standards (NSPS) coal fired gen- 
erating capacity. The cell burner rapidly mixes the pulverized coal 
and combustion air resulting in rapid combustion and high NOx 
generation. A US Department of Energy (DOE) Clean Coal Tech- 
nology Demonstration project is underway at Dayton Power & 
Light's J.M Stuart Station to demonstrate the Low-NO, Cell™ 
burner (LNCB™) on a 605-MWe utility boiler originally equipped 
with cell burners. The LNCB™ is designed to reduce NO, emis- 
sions by delaying the mixing of the coal and the combustion air 
without boiler pressure part modifications. 2 refs., 6 figs., 1 tab. 


11778 (DOE/MC/11076-3199) Study of the combustion of 
low rank coal in a fluidized bed. Glaser, R.; Grimes, R.W. West- 
ern Research Inst., Laramie, WY (United States). Sep 1991. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-86MC11076. Order Number DE93000238. Source: 
OSTI; NTIS; GPO Dep. 

This report describes the results of preliminary combustion tests 
performed with Eagle Butte Coal in a bubbling, fluidized-bed com- 
bustion system. The system was designed for the combustion of 
low-rank coals and industrial wastes. The work, as proposed, was 
aimed at not only the evaluation of co-firing of waste material with 
coal, but also at developing modifications to first generation bub- 
bling bed designs to improve the combustion performance during 
co-firing. However, the funding for the work was redirected and the 
combustion tests were suspended soon after the shakedown testing 
was completed. Consequently, this report describes the results of 
the tests completed prior to the redirection of the effort and funding. 
A total of 33 combustion tests were performed in a 6-inch diameter 
fluidized-bed combustor. Oxygen concentrations were measured at 
two points in the system; the vent line and at the interface between 
the fluid bed and the freeboard. These measurements provided a 
measure of the amount of conversion of coal within the fluidized 
bed compared to the conversion in the freeboard region. Typically, 
75 to 80% of the conversion occurred within the bed. Several ex- 
periments were performed in which special bed internals were 
placed in the bed. The internals were designed to reduce bubble 
size in the bed thus increasing the surface area of the bubbles and 
hence promoting oxygen diffusion into the emulsion phase. 


11779 (DOE/MC/21023—93/C0147) Second generation PFBC 
system research and development: Phase 2, Topping combus- 
tor development. Domeracki, W. (Westinghouse Electric Corp., 
Orlando, FL (United States)); Pillsbury, P.W.; Dowdy, T.E.; Foote, 
J. Foster Wheeler Development Corp., Livingston, NJ (United 
States); Westinghouse Electric Corp., Orlando, FL (United States). 
[1992]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-86MC21023. (CONF-921034-10: 9. 
annual coal-fueled heat engines, advanced pressurized fluidized- 
bed combustion (PFBC), and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (United States), 27- 
28 Oct 1992). Order Number DE93005023. Source: OSTI; NTIS; 
GPO Dep. 

The use of a Circulating Pressurized Fluidized Bed Combustor 
(CPFBC) as the primary combustion system for a combustion 
turbine requires transporting compressor air to the CPFBC and viti- 
ated air/flue gas back to the turbine. In addition, the topping 
combustion system must be located in the returning vitiated airflow 
path. The conventional fuel system and turbine center section re- 
quire major change for the applications. The selected arrangement, 
which utilizes two topping combustor assemblies, one on each side 
of the unit, is shown in Figure 1. Half of the vitiated air from the 
CPFBC enters an intemal plenum chamber in which topping com- 
bustors are mounted. Fuel gas enters the assembly via the fuel 
nozzles at the head end of the combustor. Combustion occurs, and 
the products of combustion are ducted into the main shell for distri- 
bution to the first-stage turbine vanes. Compressor discharge air 
leaves the main shell, flowing around the annular duct into the ad- 
jacent combustion shells. The air flows around the vitiated air 
plenums and leaves each combustion assembly via nozzles and is 
ducted to the CPFBC and carbonizer. Because the air entering the 
combustor is at 1600°F rather than the 700°F usual for gas tur- 
bines, the conventional type of combustor is not suitable. Both 
emissions and wall cooling problems preclude the use of the 
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conventional design. Therefore, a combustor that will meet the re- 
quirements of utilizing the higher temperature air for both wall 
cooling and combustion is required. In selecting a combustor de- 
sign that will withstand the conditions expected in the topping 
application, the effective utilization of the 1600°F air mentioned 
above could satisfy the wall cooling challenge by maintaining a 
cooling air layer of substantial thickness. 


11780 (DOE/MC/24132-3195) Tidd PFBC Demonstration 
Project: Public final design report. Ohio Power Co., Columbus, 
OH (United States); American Electric Power Service Corp., Colum- 
bus, OH (United States). Oct 1992. 103p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-87MC24132. 
Order Number DE93000234. Source: OSTI; NTIS; GPO Dep. 

This Public Final Design Report describes the 70 MW(e) Tidd 
PFBC Demonstration Plant under construction in Brilliant, Ohio. 
This project is receiving cost-sharing from the US Department of 
Energy (DOE), and is being administered by the Morgantown En- 
ergy Technology Center in accordance with DOE Cooperative 
Agreement No. DE-FC21-87 MC24132.000. The project is also re- 
ceiving costsharing from the State of Ohio. This award is being 
administered by the Ohio Coal Development Office. The Tidd PFBC 
Demonstration Project is the first utility-scale demonstration project 
in the US. Its objective is to demonstrate that the Pressurized Flu- 
idized Bed Combustion (PFBC) combined-cycle technology is an 
economic, reliable, and environmentally superior alternative to con- 
ventional technology in using high-sulfur coal to generate electricity. 
Detailed design of the plant began in May 1987, leading to the start 
of construction in April 1988. First coal fire occurred in November 
1990, and the three-year test program began in February 1991. 


11781 (DOE/MC/24207-3136) Erosion of heat exchanger 
tubes In fluidized beds: Annual report, 1990. Johnson, E.K.; 
Flemmer, R.L.C. West Virginia Univ., Morgantown, WV (United 
States). Dept. of Mechanical and Aerospace Engineering. Jan 
1991. 216p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-87MC24207. Order Number 
DE93000220. Source: OSTI; NTIS; GPO Dep. 

This final report describes the activities of the 3-year project enti- 
tled “Erosion of Heat Exchanger Tubes In Fluidized Beds.” which 
was completed at the end of 1990. Project accomplishments in- 
clude the collection of a substantial body of wear data In a 24in. x 
24in. fluidized bed, comparative wear results In a 6in. x 6in. flu- 
idized bed, the development of a dragometer and the collection of 
a comprehensive set of drag force data in the 24in. x 24in. bed, 
Fast Fourier Transform (FFT) analysis of bubble probe data to es- 
tablish dominant bubble frequencies in the 24in. x 24in. bed, the 
use of a heat flux gauge for measurement of heat transfer coeffi- 
cients in the 24in. x 24in. bed and the modeling of the tube wear 
in the 24in. x 24in. bed. Analysis of the wear data from the 24in. 
square bed indicates that tube wear increases with increase in su- 
perficial velocity, and with increase in tube height. The latter effect 
is a result of the tubes higher up in the bed seeing greater move- 
ment of dense phase than tubes lower down In the bed. In 
addition, tube wear was found to decrease with increase in particle 
size, for constant superficial velocity. Three models of tube wear 
were formulated and provided acceptable prediction of wear when 
compared with the experimental data. 


11782 (DOE/MC/24207-3137) Development of algorithms 
for capacitance imaging techniques for fluidized bed flow 
fields: Annual report, 1991. Loudin, W.J. West Virginia Univ., 
Morgantown, WV (United States). Dept. of Mathematics. Jan 1992. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-87MC24207. Order Number DE93000221. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this research is to provide support for the instru- 
mentation concept of a High Resolution Capacitance Imaging 
System (HRCIS)The work Involves the development and evaluation 
of the mathematical theory and associated models and algorithms 
which reduce the electronic measurements to valid physical charac- 
terizations. The research and development require the investigation 
of techniques to solve large systems of equations based on capaci- 
tance measurements for various electrode configurations in order to 
estimate densities of materials in a cross-section of a fluidized bed. 
Capacitance measurements are made for 400 connections of the 





32-electrode system; 400 corresponding electric-field curves are 
constructed by solving a second order partial differential equation. 
These curves are used to partition the circular disk into 193 regions 
called pixels, and the density of material in each pixel is to be esti- 
mated. The HRCIS work plan called for development of three 
mathematical models for estimating densities in a fluidized bed. 
These models are referred to as Methods 1, 2, and 3. Additional 
methods, designated Methods 4 through 9, were suggested during 
this reporting period. See Table 1 for a list of the methods included 
in the project, along with a brief description of each method. 


11783 (DOE/PC/79796-T31) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 21, Octo- 
ber 1—December 31, 1992. Energy and Environmental Research 
Corp., Irvine, CA (United States). 22 Jan 1993. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
87PC79796. Order Number DE93009696. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission control technology for acid rain precursors, 
oxides of nitrogen (NOx) and sulfur (SOx) on two coal fired utility 
boilers in Illinois. The units selected are representative of pre- 
NSPS design practices: tangential and cyclone fired. The specific 
objectives are to demonstrate reductions of 60 percent in NO, and 
50 percent in SO, emissions, by a combination of two developed 
technologies, gas reburning (GR) and sorbent injection (SI). With 
GR, about 80-85 percent of the coal fuel is fired in the primary 
combustion zone. The balance of the fuel is added downstream as 
natural gas to create a slightly fuel rich environment in which NO, 
is converted to Nz. The combustion process is completed by over- 
fire air addition. SO, emissions are reduced by injecting dry 
sorbents (usually calcium based) into the upper furnace. The sor- 
bents trap SO, as solid sulfates that are collected in the particulate 
control device. This project is conducted in three phases at each 
site: (1) Design and Permitting, (2) Construction and Startup, and 
(3) Operation, Data Collection, Reporting and Disposition: Technol- 
ogy transfer to industry is accomplished through the formation of an 
industry panel. In phase Alll at Hennepin - Testing, Data Collection, 
Reporting and Disposition - Gas Reburning runs were made that 
indicate as high as 77% reduction in NO, emission using about 
18% gas. Gas Reburning - Sorbent Injection test results indicated 
as high as 62% reduction in SO2. These results are significantly 
higher than the project emission reduction goals of 60% NO, and 
50% SOx and provide a wide safety margin for maintaining the 
60% and 50% emission reductions during long term routine testing. 
A year of long term testing was completed in October, 1992. 


11784 (DOE/PC/88654-T6) Combustion characterization of 
beneficiated coal-based fuels: Quarterly report No. 6, July 
1990-—September 1990. Chow, O.K.; Nsakala, N.Y. Combustion 
Engineering, Inc., Windsor, CT (United States). Nov 1990. 7Op. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC88654. Order Number DE93009695. Source: 
OSTI; NTIS; GPO Dep. 

The Pittsburgh Energy Technology Center of the US Department 
of Energy has contracted with Combustion Engineering, Inc. (CE) 
to perform a three-year project on “Combustion Characterization of 
Beneficiated Coal-Based Fuels.” The beneficiated coals are pro- 
duced by other contractors under the DOE Coal Preparation 
Program. Several contractor-developed advanced coal cleaning 
processes are being run at the cleaning facility in Homer City, 
Pennsylvania, to produce 20-ton batches of fuels for shipment to 
CE’s laboratory in Windsor, Connecticut. CE then processes the 
products into either a coal-water fuel (CVVT) or a dry microfine 
pulverized coal (DMPC) form for combustion testing. The objec- 
tives of this project include: (1) the development of an engineering 
data base which will provide detailed information on the properties 
of BCFs influencing combustion, ash deposition, ash erosion, par- 
ticulate collection, and emissions; and (2) the application of this 
technical data base to predict the performance and economic im- 
pacts of firing the BCFs in various commercial boiler designs. The 
technical approach used to develop the technical data includes: 
bench-scale fuel property, combustion, and ash deposition tests; 
pilot-scale combustion and ash effects tests; and full-scale com- 
bustion tests. Subcontractors to CE to perform parts of the test 
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work are the Massachusetts Institute of Technology (MIT), Physical 
Science, Inc. Technology Company (PSIT) and the University of 
North Dakota Energy and Environmental Research Center (UN- 
DEERC). Twenty fuels will be characterized during the three-year 
base program: three feed coals, fifteen BCFS, and two convention- 
ally cleaned coals for full-scale tests. Approximately, nine BCFs will 
be in dry microfine coal (DMPC) form, and six BCFs will be in coal- 
water fuel (CWF) form. Additional BCFs would be characterized 
during optional project supplements. 


11785 (DOE/PC/88750-T9) TRW Advanced Slagging Coal 
Combustor Utility Demonstration: Fourth Quarterly progress 
report, August 1989—October 1989. TRW, Inc., Stony Point, NY 
(United States). Energy Systems Group. [1989]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
89PC88750. Order Number DE93008031. Source: OSTI; NTIS; 
GPO Dep. 

The TRW Advanced Slagging Coal Combustor Demonstration 
Project consists of retrofitting Orange and Rockland (O&R) Utility 
Corporation’s Lovett Plant Unit No. 3 with four (4) slagging com- 
bustors which will allow the gas/ou desip unit to fire 2.5 sulfur coal. 
The slogging combustor process will provide NO, and SO, emis- 
sions that meet NSPS and New York State Envirommental 
Standards. TRW-CBU scope of work includes the engineering, de- 
sign and supply of the slogging combustors, coal and limestone 
feed systems and a control system for these components. During 
this report period, the design activities for all systems progressed 
to permit the release of specifications and requests for proposals. 
Award of contracts for long-delivery items and major equipment are 
being placed to meet the revised program schedule. 


11786 (DOE/PC/88925-T11) Correlation of  stability/ 
rheology relationship with coal properties and chemical addi- 
tives: Second quarterly progress report, December 15, 
1988—-March 15, 1989. Ohene, F. Grambling State Univ., LA 
(United States). Dept. of Chemistry. [1989]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
88PC88925. Order Number DE93005170. Source: OSTI; NTIS; 
GPO Dep. 

Coal-water slurry (CWS) is being considered as a near term re- 
placement for oil in both industrial and utility applications. Selecting 
an economical, yet technically compatible feedstock for producing 
highly loaded CWS is important to the commercialization of CWS 
technology. Previous work has shown that the dispersing additives 
can represent a significant portion of CWS preparation cost. In an 
effort to establish a criteria for designing and preparing CWS for 
utilization, the relationships between coal properties and slurry 
quality must be determined. These relationships will enable the 
prediction of potential CWS quality for the particular coal candidate 
from some characteristic(s) of the coal. The coal content at a given 
viscosity varies for different coal. Thus, to develop a viable coal 
selection strategy using chemical surfactants as additives, the ad- 
sorption of these surfactants by the coal particle surface must be 
established. This work therefore, intends to screen a number of 
chemical surfactants and dispersants which can be used in the 
preparation of coal water slurry. The information derived from this 
screening together with the coal properties will be used to help de- 
velop a prescription to predict the stability of coal slurries. 


11787 (DOE/PC/88925-T13) Correlation of  stability/ 
rheology relationship with coal properties and chemical addi 
tives: Quarterly progress report, June 15, 1989-September 15, 
1989. Ohene, F. Grambling State Univ., LA (United States). Dept. 
of Chemistry. [1989]. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-88PC88925. Order Number 
DE93006075. Source: OSTI; NTIS; GPO Dep. 

Coal-water slurry (CWS) is being considered as a near term re- 
placement for oil in both industrial and utility applications. Selecting 
an economical, yet technically compatible feedstock for producing 
highly loaded CWS is important to the commercialization of CWS 
technology. Previous work has shown that the dispersing additives 
can represent a significant portion of CWS preparation cost. In an 
effort to establish a criteria for designing and preparing CWS for 
utilization, the relationships between coal properties and slurry 
quality must be determined. These relationships will enable the 
prediction of potential CWS quality for the particular coal candidate 
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from some characteristic(s) of the coal. The coal content at a given 
viscosity varies for different coal. Thus, to develop a viable coal 
selection strategy using chemical surfactants as additives, the ad- 
sorption of these surfactants by the coal particle surface must be 
established. This work therefore, intends to screen a number of 
chemical surfactants and dispersants which can be used in the 
preparation of coal water slurry. The information derived from this 
screening together with the coal properties will be used to help de- 
velop a prescription to predict the stability of coal slurries. 


11788 (DOE/PC/89774—1) Effects of catalytic mineral matter 
CO/COz ratio on temperature and burning time for char com- 
bustion: Quarterly progress report No. 1, October-December 
1989. Longwell, J.P.; Sarofim, A.F.; Tognotti, L.; Du, Zhiyou. Mass- 
achusetts Inst. of Tech., Cambridge, MA (United States). Dept. of 
Chemical Engineering. 1989. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-89PC89774. 
Order Number DE93008549. Source: OSTI; NTIS; GPO Dep. 

The temperature of a char particle burning in an oxygen contain- 
ing atmosphere is the product of a strongly coupled balance 
between particle size and physical properties, heat transfer from 
the particle, surface reactivity, CO/CO, ratio and gas phase diffu- 
sion in the surrounding boundary layer and within the particle. The 
heat released by formation Of COz is a factor of 3.5 higher than 
for CO so the temperature of a particle will depend strongly on the 
CO/COz ratio produced. If gas diffusion through the boundary layer 
is fast, increased direct production of CO2 produces a higher tem- 
perature and a higher burning rate. if the supply of oxygen to the 
surface is limited by diffusion through the boundary layer, produc- 
tion of COz consumes half as much carbon as production of CO 
so carbon consumption rate is reduced even though temperature 
may be somewhat higher. Models of these complex interaction 
have been developed; however, the CO/CO, ratio produced by the 
carbon-oxygen reaction must, at present be assumed or inferred 
from measurement of particle temperature. CO/CO2 rates can be 
strongly influenced by catalytic material in the carbon and by the 
char temperature. In this program we are measuring the CO/CO2 


ratio for both catalyzed and uncatalyzed chars over a wide range 
of temperature. These results will then be used to develop predic- 
tive models for char temperature and burning rates. 


11789 (DOE/PC/89774-3) Effects of catalytic mineral mat- 
ter on CO/CO, ratio, temperature and burning time for char 
combustion: Quarterly progress report No. 3, April-June 1990. 
Longwell, J.P.; Sarofim, A.F.; Bar-Ziv, E.; Lee, Chun-Hyuk. Massa- 
chusetts Inst. of Tech., Cambridge, MA (United States). Dept. of 
Chemical Engineering. 1990. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-89PC89774. 
Order Number DE93008385. Source: OSTI; NTIS; GPO Dep. 

We have extended our recently reported method for determining 
the surface area of single microporous particles, Dudek et al., 1989 
using an electrodynamic chamber (EDC) by increasing the operat- 
ing pressures from 1 at to 25 at. The value of total surface area is 
determined from adsorption measurements of CO2 assuming 
monolayer adsorption. Measurements of CO2 desorption were also 
carried out to yield a point to point difference from the adsorption 
measurements of about 1%. Adsorption-desorption cycles were 
carried out for 10 particles to yield a scatter of less than 5% in the 
measured value for saturation adsorption. The major advantage of 
using high pressure measurements for evaluating the saturation 
value for COz adsorption is the improved accuracy of the extrapo- 
lation procedure. Previous measurements with the EDC at 
atmospheric pressure, Dudek, et al., 1989, yielded values for the 
surface area for similar particles of comparable value with a 
relative error of about 15%. The results of the high pressure mea- 
surements are however bounded with an error of about 3%. Also, 
the equilibrium adsorption-desorption coefficient was found with a 
high accuracy, whereas from atmospheric measurements it was 
not practical to obtain an accurate value. 


11790 (DOE/PC/89774-T6) Effects of catalytic mineral 
matter on CO/CO, temperature and burning time for char com- 
bustion: Quarterly progress report No. 12, July-September 
1992. Longwell, J.P.; Sarofim, A.F.; Lee, Chun-Hyuk; Chen, 
Changhe. Massachusetts Inst. of Tech., Cambridge, MA (United 
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States). Dept. of Chemical Engineering. 25 Nov 1992. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89774. Order Number DE93007562. Source: OSTI; 
NTIS; GPO Dep. 

Results (solid-1600K, open-2000K surface temperature) from 
Fig.3 show that oxygen and nitrogen distributions are almost same 
although there is a little particle shrinkage (r-=0.009em). C02/CO 
ratio drop significantly as the temperature increases, which is op- 
posite to experimental results reported earlier. The cause of this 
behavior is mainly due to the lack of gas phase CO oxidation. 
Therefore, C02/CO ratio are directly related to CO2 and CO produc- 
tion of the heterogeneous reaction, which generates less C02 as 
the temperature goes up. To get CO oxidation in the gas phase 
boundary layer, we may need to incorporate more elementary 
reactions. But the computation time currently used for one ignition- 
extinction calculation is about 2 Cray CPU hours, which is very 
long, and will be longer if we incorporate full reaction kinetics. Ac- 
tually we don’t need temperature and mass fraction distribution 
through the whole time span, there’s a need to develop a gas 
phase model which calculates distributions for only one surface 
temperature. A model incorporating full reaction set is under devel- 
opment using the time dependent results of SCOM as an initial 
guess. 


11791 (DOE/PC/89774-T7) Effects of catalytic mineral mat- 
ter on CO/COz ratio, temperature and burning time for char 
combustion: Quarterly progress report No. 2, January—March 
1990. Longwell, J.P.; Sarofim, A.F.; Bar-Ziv, E.; Lee, Chun-Hyuk; 
Du, Z. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). Dept. of Chemical Engineering. [1990]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89774. Order Number DE93008536. Source: OSTI; NTIS; 
GPO Dep. 

The importance of the CO2/CO ratio of carbon oxidation prod- 
ucts is illustrated by examination of the heats of reaction for 
formation of these two products. The heat released by formation of 
COz is a factor of 3.5 higher than for CO so the temperature of a 
particle will depend strongly on the CO2/CO ratio produced. If gas 
diffusion through the boundary layer is fast, increased direct pro- 
duction Of CO, produces a higher temperature and a higher 
burning rate. If the supply of oxygen to the surface is limited by dif- 
fusion through the boundary layer, production of CO. consumes 
half as much carbon as production of CO so carbon consumption 
rate is reduced even though temperature may be somewhat higher. 
Models of these complex interactions have been developed; how- 
ever the CO2/CO ratio produced by the carbon-oxygen reaction 
must, at present be assumed or inferred from measurement of par- 
ticle temperature. CO2/CO ratios can be strongly influenced by 
catalytic material in the carbon and by the char temperature. In this 
program we are measuring the CO./CO ratio for both catalyzed 
and uncatalyzed chars over a wide range of temperature. These 
results will then be used to develop predictive models for char tem- 
perature and burning rates. Measurements of CO,/CO ratio for an 
uncatalyzed char (spherocarb) were reported in the Oct-Dec 1989 
progress report. This ratio varied from a maximum of 1.5 at 700 K 
and 100% oxygen to 0.06 at 1430 K and 5% oxygen. 


11792 (DOE/PC/89776-T11) Effects of calcium magnesium 
acetate on the combustion of coal-water slurries: Thirteenth 
Quarterly project status report, 1 September 1992-30 Novem- 
ber 1992. Levendis, Y.A. Northeastern Univ., Boston, MA (United 
States). [1992]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89PC89776. Order Number 
DE93009688. Source: OSTI; NTIS; GPO Dep. 

Production of CWF agglomerates of pulverized coal grind has 
commenced. A bituminous coal PSOC 1451 HVA coal has been 
obtained from the Penn State Coal Sample Bank, size classified in 
the 38-45um range. This coal was mixed with water (40 % solids) 
and with 1% ammonium lignosulfonate as a dispersant. Generation 
of pre-dried CWF agglomerates has been conducted in a thermal 
reactor, as described at an earlier report. The solenoid actuator- 
driven single drop generator is used fitted with different size 
needie-piunger combinations. During the present, 14th quarter, the 
following tasks are being conducted: (a) Measure the gas tempera- 
ture profiles in the new furnace and recalibrate the pyrometer. (b) 





Generate an inventory of CWF agglomerates of different coal 
grinds and carbon black with and without CMA. (c) Conduct high 
temperature experiments to identify differences in the combustion 
behavior of agglomerates of different coal grinds, and (d) efforts 
will be conducted to capture the resulting ash particles for visual 
observations. 


11793 (DOE/PC/90547-T8) Evaluation of gas-reburning 
and low NO, burners on a wall fired boiler: Technical 
progress report, No. 8, July 1-September 30, 1992. Energy and 
Environmental Research Corp., Irvine, CA (United States). 15 Oct 
1992. 21p. Sponsored by USDOE, Washington, DC (United 
States); Electric Power Research Inst., Palo Alto, CA (United 
States); Gas Research Inst., Chicago, IL (United States). DOE 
Contract FC22-91PC90547. Order Number DE93005989. Source: 
OSTI; NTIS; GPO Dep. 

The primary objective of this CCT project is to evaluate the use 
of Gas Reburning and Low NO, Burners (GR-LNB) for NO, emis- 
sion control from a wall fired boiler. It is anticipated that, if the 
demonstration is successful, the GR-LNB technology could become 
commercialized during the 1990’s and will be capable of (1) 
achieving significant reduction in the emissions of nitrogen oxides 
and sulfur dioxide (another acid rain precursor) from existing facili- 
ties to minimize environmental impacts such as transboundary and 
interstate pollution and/or (2) providing for future energy needs in 
an environmentally acceptable manner. Low NO, burners are de- 
signed to delay the mixing of the coal fuel with combustion air to 
minimize the NO, formation. Typically, one may obtain up to 50% 
reduction in NO, emissions through the use of LNB. For LNB ap- 
plications, the technology is developed and a number of LNB 
designs are commercially available. With GR, about 80-85 percent 
of the coal fuel is fired in the main combustion zone. The balance 
of the fuel is added downstream as natural gas to create a slightly 
fuel rich environment in which NO, is converted to Nz. The com- 
bustion process is completed by over-fire air addition. SO, 
emissions are reduced to the extent that natural gas replaces 
sulfur-containing coal. The level of NO, reduction achievable with 
15-20% natural gas is on the order of 50-60%. Thus the emission 
reduction target of the combination of these two developed tech- 
nologies is about 75 %. 


11794 
and low NO, burners on a wall fired boiler: Technical 
progress report No. 9, October 1—-December 31, 1992. Energy 
and Environmental Research Coprp., Irvine, CA (United States). 15 
Jan 1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-91PC90547. Order Number 
DE93009693. Source: OSTI; NTIS; GPO Dep. 

Clean Coal Technology (CCT) implies the use of coal in an envi- 
ronmentally acceptable manner. Coal combustion results in the 
emission of oxides of nitrogen (NOx), which are precursors of both 
acid rain and ozone formation. The primary objective of this CCT 
project is to evaluate the use of Gas Reburning and Low NO, 
Burners (GR-LNB) for SO, emission control from a wall fired boiler. 
It is anticipated that, if the demonstration is successful, the GR- 
LNB technology could become commercialized during the 1990’s 
and will be capable of (1) achieving significant reduction in the 
emissions of nitrogen oxides and sulfur dioxide (another acid rain 
precursor) from existing facilities to minimize environmental im- 
pacts such as transboundary and interstate pollution and/or (2) 
providing for future energy needs in an environmentally acceptable 
manner. Low NO, burners are designed to delay the mixing of the 
coal fuel with combustion air to minimize the NO, formation. Typi- 
cally, one may obtain up to 50% reduction in NO, emissions 
through the use of LNB. For LNB applications, the technology is 
developed and a number of LNB designs are commercially avail- 
able. With GR, about 80-85 percent of the coal fuel is fired in the 
main combustion zone. The balance of the fuel is added down- 
stream as natural gas to create a slightly fuel rich environment in 
which NO, is converted to No. The combustion process is com- 
pleted by over-fire air addition. SO, emissions are reduced to the 
extent that natural gas replaces sulfur-containing coal. The level of 
NOX reduction achievable with 15-20% natural gas is on the order 
of 50-60%. Thus the emission reduction target of the combination 
of these two developed technologies is about 75%. 


(DOE/PC/90547-T9) Evaluation of gas-reburning 
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11795 (DOE/PC/91292-T5) Rheological properties essen- 
tial for the atomization of coal water slurries (CWS): Quarterly 
progress report, September 15, 1992-December 15, 1992. 
Ohene, F. Grambling State Univ., LA (United States). Dept. of 
Chemistry. [1992]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91292. Order Number 
DE93009654. Source: OSTI; NTIS; GPO Dep. 

During the previous quarter, it was noted that understanding the 
theology of polymeric additives used in enhancing the stability of 
the CWS was essential in meeting the project objectives. Thus, fur- 
ther review of the literature was carried out to gain information on 
the rheology of polymeric additives, particularly at high shear rates. 
Philippoff and Hess [1] reported the existence of four distinct flow 
regions in the behavior of flow curve analysis of polymer solutions 
(Figure 1). These regions are characterized by (1) A Newtonian 
Region; (2) A non-Newtonian pseudoplastic region; (3) A second 
Newtonian region at high shear rates 10° to 10° sec—'; (4) and a 
region of steepening slope identified as the onset of turbulence. Ef- 
forts during this past quarter were therefore directed towards the 
study of high shear rheology of the CWS. 


11796 (DOE/PC/91294-T3) The role of pore structure on 
char reactivity: Quarterly progress report. Sarofim, A.F. Massa- 
chusetts Inst. of Tech., Cambridge, MA (United States). Dept. of 
Chemical Engineering. Jun 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91294. 
Order Number DE93009672. Source: OSTI; NTIS; GPO Dep. 

The Wyoming lignite raw coal was size classified to 38-45 um, 
first by air-classification to remove the fine panicles, and then by 
sieving with a standard Ro-tap sieving machine. The size-classified 
Wyoming lignite was then pyrolyzed in a laboratory-scale laminar 
flow furnace at 1650K, 100% No. About one gram of pyrolyzed 
char was collected with Millipore membrane filters (teflon/ 
polyethylene). The char sample thus collected was carefully poured 
into an cylindrical mold filled with epoxy resin and thoroughly 
mixed with epoxy resin. In order to remove the air bubbles trapped 
during mixing in the mixture, the sample-filled mold was placed in 
a dessicator connected to a vacuum pump. By periodically evacu- 
ating the dessicator, trapped air bubbles could be removed. The 
mold with the char sample and epoxy resin was placed in a cool 
area for 24 hours until it hardened. One end of the hardened cylin- 
drical plug was carefully polished with alumina paste so that char 
particles embedded could also be cross-sectioned. The polished 
end of the sample plug thus prepared was observed under a Wet- 
zlar optical microscope with a built-in camera. Pictures of fifty 
cross-sections of char particles were taken. The magnification was 
in the range of x 100 and x 650. Figure 1 shows cross-sections of 
char particles shown in black and white images. (The carbona- 
ceous matrix is shown in black). Characterization of the pore 
structure of the char was carried out by digital image processing 
on cross-sections of the char particles. Pictures of cross-sections 
were scanned in, digitized in 600 x 5l2-pixel, 256-grayscale 
images using an Apple Scanner. Grayscale images were first con- 
verted to binary black-and-white images by setting a grayscale 
threshold that gives the best images of pores and char. Editing, 
i.e., sharpening and noise reduction, was performed to the binary 
images using Image v 1.17, a public domain program. 


11797 (DOE/PC/91294-T4) The role of pore structure on 
char reactivity: Quarterly progress report. Sarofim, A.F. Massa- 
chusetts Inst. of Tech., Cambridge, MA (United States). Dept. of 
Chemical Engineering. Jan 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91294. 
Order Number DE93008934. Source: OSTI; NTIS; GPO Dep. 

The principal areas being looked at currently are using the flu- 
idized bed for large particles and thermo-gravimetric analyzer (TA) 
for soot reactions. The fluidized bed will be used to work on the 
large particles. Early on, it was decided that only one particle 
would be examined, that it should be removable at any point in the 
reaction, and that a continuous CO2 analyzer be used to give bet- 
ter resolution in the bed. The soot particles needed to test the TA 
are being examined and modified to meet our needs. Since we 
wish to examine the evolution of the distance between graphite 
planes as the soot reacts, we felt that slight graphitization needed 
to take place in order to give good X-ray diffraction results. The 
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corresponding TEM pictures of the soots at for the base soot and 
after 1500°C graphitization are shown in Figures 1 and 2. As can 
be seen, there as a fairly substantial amount of graphitization by 
1500°C, as expected from Busek’s work. 


11798 (DOE/PC/91294-T5) The role of pore structure on 
char reactivity: Quarterly progress report. Sarofim, A.F. Massa- 
chusetts Inst. of Tech., Cambridge, MA (United States). Dept. of 
Chemical Engineering. Sep 1992. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91294. 
Order Number DE93009673. Source: OSTI; NTIS; GPO Dep. 

Preliminary work in defining the actual problem to be studied has 
been completed. It has been decided to deal with three distinct 
size distributions, soots, char particles, and fluidized bed particles, 
as they have distinctly different pore distributions from each other. 
Currently, one hypothesis is that most reactions take place in the 
mesopore region. This work will seek to validate this hypothesis. 
Char particles will be examined in order to evaluate the effect of all 
three pore regions on reactivity and pore evolution. The electrody- 
namic balance will be used to react the particles, and pertinent 
physical data, such as surface area and weight change will be 
taken. This data, along with actual microscope pictures will be 
used to investigate the pore evolution. Char particles generated by 
Levendis will be used. These. chats are quite uniform in structure, 
and production can be varied in order to control the size of the 
particles, their porosity and their pore structures. For example, par- 
ticles without macropores can be generated, and their reactivity 
compared to particles with large macropores. Soots in the nanome- 
ter size range will be evaluated to remove the effects of 
combustion without the presence of macropores. The soots will be 
slightly graphitized in order to take X-RAY diffraction and electron 
microscope samples on the soots. 


11799 (DOE/PC/91305-4) Characterization of porosity via 


secondary reactions: Quarterly technical progress report, 15 
June 1982-30 September 1992. Calo, J.M.; Zhang, L.; Lilly, W.D. 
Brown Univ., Providence, Rl (United States). Div. of Engineering. 


[1992]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91305. Order Number 
DE93009658. Source: OSTI; NTIS; GPO Dep. 

Specific surface area, as well as its accessibility to gaseous 
reactants, are of paramount importance for all heterogeneous inter- 
actions occurring at coal char surfaces. Accessibility of this surface 
area is governed by the pore structure morphology of the char; i.e., 
pore size distribution, tortuosity, intersections, shape, etc. The 
porosity morphology of coal chars varies over a considerable range 
and is determined by a large number of factors including the nature 
of the porosity of the precursor material prior to carbonization, the 
carbonization process, and extent and method of any subsequent 
activation or gasification. A persistent problem in this area has 
been the reliable, quantitative measurement and characterization of 
the resultant porosity, especially the micropores. For example, 
electron microscopy tends to be qualitative; small angle X-ray or 
small angle neutron scattering (SAXS/SANS) can suffer from sensi- 
tivity to interpretive models, and the inability to distinguish porosity 
that communicates with the surface from that which does not; and 
gas adsorption techniques also have several well known draw- 
backs. The latter, however, are perhaps the most reliable in 
general, but yield pore size distributions indirectly via surface area 
and pore volume measurements, and can also be laborious and 
time-consuming. Therefore, there is still a critical need for practical 
and fade techniques to characterize the porosity of coal chars. 


11800 (DOE/PC/91308-5) Particulate behavior in a 
controlled-profile pulverized coal-fired reactor: A study of cou- 
pled turbulent particle dispersion and thermal radiation 
transport: Quarterly technical progress report, September 15, 
1992—-December 14, 1992. Queiroz, M.; Webb, B.W. Brigham 
Young Univ., Provo, UT (United States). 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91308. Order Number DE93009680. Source: OSTI; NTIS; 
GPO Dep. 

During the fifth quarter progress has been made in the following 
areas: preparation for reactor refurbishment, instrumentation devel- 
opment, coal acquisition for experimental tests, and radiation and 
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particle dispersion modeling.. Refurbishment of the Controlled Pro- 
file Reactor was initiated this summer and is almost finished. 
Construction work for the local transmissometer probe is now com- 
pleted. This laser-based instrument, combined with the data from 
the PCSV probe will enable estimate of the local concentration of 
particulates below 0.5 um in size. Additionally, it will permit mea- 


surement of the temporal statistics of the local particulate number 
density. 


11801 (NEI-DK-1053) Investigation of combustion in 
pulverized coal fired burners. Energiministeriets Energiforskn- 
ingsprogram. Braendsler og forbraendingsteknik. Jensen, P.A.; 
Rathmann, O.; Clausen, S.; Andersen, S. Risoe National Lab., 
Roskilde (Denmark). Combustion Dept. Nov 1992. 44p. Contract 
EM-1323/87-1. Order Number DE93769890. Source: OSTI; NTIS. 

EFP-87. 

A summary of the fluid dynamic aspects and the NO emission 
mechanisms of swirl stabilized coal flames are given on basis of a 
literature review. Partly under the present project an experimental 
furnace burning pulverized coal was constructed and commis- 
sioned. Global measurements of NO and burn out as a function of 
burner operating conditions were performed with a 0.5 MW and a 
1.4 MW swirl stabilized burner. Analysis of measurements of local 
velocity have been performed on several different flames and the 
corresponding cold flows. (au) (29 refs.). 


11802 (NEI-DK-1060) Pyrolysis and ignition of coal by 
firing with pulverized coal: Main report. Energiministeriets En- 
ergiforskningsprogram. Braendsler og forbraendingsteknik. Biede, 
O. (Danmarks Tekniske Hoejskole. Laboratoriet for Varme- og Kli- 
mateknik, Lyngby (Denmark)); Holst Soerensen, L.; Peck, R.E. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- 
og Klimateknik. Nov 1992. 201p. (In Danish, English). Contract 
EM-1323/88-23. Order Number DE93769904. Source: OSTI; NTIS. 

EFP-88. 

The report describes pyrolyzation experiments performed with a 
flat-flame burner, interpretations and analysis of the results partly 
by measurements to develop a pyrolysis model, and new/improved 
models which have been implemented in the 3D computer code 
FYRSYS of pulverized coal combustion furnaces. Involved coal 
types were lilinois No. 6, New Mexico Blue No. 1 and Pittsburgh 
No. 8. On the latter coal type four cases were studied involving 
three different particle size classifications and two stochiometries. 
Results revealed that the maximum gas temperature peaks earlier 
and is considerably higher than the maximum solid-phase tempera- 
ture. The major gaseous products indicate that most of the 
combustion occurs within about 20 ms as particle mass losses of 
50-60% occur. Significant hydrocarbon concentrations are present 
even in oxidizing conditions. Maximum flame temperature in- 
creased as coal rank decreased, volatiles content increased, and 
equivalence ratio neared stochiometric. The combination of primary 
volatiles and combustion products were greater for lower rank coal 
and finer particle sizes. The project has given a fundamental theo- 
retical understanding of pyrolysis. A least square technique for 
calibrating the Distributed Activation Energy model to describe py- 
rolization of coal in flames using correlations of volatile distribution, 
kinematic parameters and standard coal data has been developed. 


The numerical computer code FYRSYS has been extensively re- 
vised. (AB). 


11803 (NEI-DK-1061) Pyrolysis and ignition of coal by fir- 
ing with pulverized coal: Results related to the computer 
programme calculations. Energiministeriets Energiforskningspro- 
gram. Braendsler og forbraendingsteknik. Biede, O. (Laboratoriet 
for Varme- og Klimateknik, DTH (Denmark)); Joedal, M. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- og Kli- 
mateknik. Oct 1992. [349p.] (In Danish). Contract EM-1323/88-23. 
Order Number DE93769905. Source: OSTI; NTIS. 

EFP-88. 

It is described how the changes in the computer programme 
FYRSYS, and how the input parameters which were developed 
within the project on pyrolysis and ignition of coal by firing with pul- 
verized coal influenced the model results. The various theoretical 
modeis and the connected experiments are described. Computer 
calculations are presented and evaluated in relation to three boilers 
located at three different Danish power plants. One of the main 





aims was to produce realistic data for the pyrolysis. Graphic pre- 
sentation was chosen to illustrate results of coke combustion under 
authentic conditions. The computer model is explained and the re- 
sulting output data are presented in detail. (AB). 


11804 (NEI-DK-1062) Practical applications of laser based 
measuring techniques. Energiministeriets Energiforskningspro- 
gram. Braendsler og forbraendingsteknik. Andersen, S.A.; Clausen, 
S. Risoe National Lab., Roskilde (Denmark). Combustion Dept. 
Nov 1992. 43p. Contract EM-1433/86-17. Order Number 
DE93769900. Source: OSTI; NTIS. 

EFP-86. 

This report describes experimental work with the objective of im- 
plementing laser based techniques for measuring gas velocity and 
particle size in large scale pulverized coal combustion system. Two 
laser diagnostic techniques are considered: LDA (Laser Doppler 
Anemometry) for velocity measurements and PSV (Particle Size 
Velocimetry) for simultaneous particle size and velocity measure- 
ments. The LDA-instrumentation consists of an open beam, 
backscatter system providing 2-dimensional velocimetry and the 
PSV-instrumentation consists of a forward scattering system for si- 
multaneous 1-dimensional velocimetry and particle sizing. The 
PSV-instrument can be operated either in a basic open laser beam 
geometry or with a fibre-optic probe option. The work of imple- 
menting the laser techniques to a large scale combustion system 
included tests and measurements with the laser equipment on a 
medium scale (0.5-1.3 MW) pulverized coal fired tunnal furnace. 
Results from LDA measurements are presented in terms of flow 
velocity profiles obtained successfully at the entire reach of the 
LDA system in the furnace, except beyond heavily coal particle 
laden flame regions. Size classified test particles were retrieved 
successfully from PSV measurements on non-swirled furnace 
flows, but the requirement of a frequency shift for measurements 
on swirled flows was demonstrated. The influence of beam steering 
on the basic PSV system was observed but due to technical prob- 
lems no measurements were obtained with the probe option. (au). 


11805 (OCDO-93006030) Sulfur release dynamics for 
fluidized-bed combustion of Ohio coals: Final report. Babcock 
and Wilcox Co., Alliance, OH (United States). Research and Devel- 
opment Div.; Ohio Coal Development Office, Columbus, OH 
(United States). Mar 1991. 86p. Sponsored by Electric Power 
Research Inst., Palo Alto, CA (United States); Ohio State Govern- 
ment, Columbus, OH (United States); Babcock and Wilcox Co., 
New Orleans, LA (United States). Source: OSTI; Ohio Coal Devel- 
opment Office, 77 S. High Street, Columbus, OH 43266-0001 
(United States). 

Sulfur and carbon transformation rates from coal volatiles and 
chars have been evaluated for six high-volatile bituminous Ohio 
coals. Experiments were conducted in a 5 cm (2 inch) ID fixed-bed 
flow reactor at three different bed temperatures, three pressures, 
four particle sizes, two oxygen concentrations, two gas velocities, 
and with three bed materials. As anticipated, the observed conver- 
sion rates generally increased with increasing temperature, 
increasing oxygen concentration, and decreasing particle size. Un- 
expectedly, these rates also increased with decreasing pressure. 
Within the temperature range of this investigation (1425 to 
1725°F), char-C reaction rates appeared to be relatively indepen- 
dent of the coal seam. In contrast, char-S rates varied widely 
among these coals, reflecting their different coal-bound sulfur 
constituents. Devolatilization and char conversion rates were char- 
acterized by single-step, zero and first order reactions, respectively. 
Calculated intrinsic chemical rate parameters, including activation 
energy and pre-exponential factor, for both sulfur and carbon reac- 
tions are reported in the Arrhenius form. Use of this information in 
the design and operation of fluidized bed combustors can ultimately 
maximize sulfur capture and improve sorbent utilization, thereby, 
expanding the consumption and marketability of Ohio coals. 


11806 (SAND-92-8224, pp. 144-145) Chemical structure 
characteristics of char and tar during coal devolatilization. 
Fletcher, T.H. (Univ. of Utah, Salt Lake City, (US)); Grant, D.M.; 
Pugmire, R.J.; Kent, F.W. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. In Sandia combustion research technical 


review, 1992. 217p. Order Number DE93006399. Source: OST]; 
NTIS. 
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The chemical structures of char and tar samples from coal de- 
volatilization experiments are quantified using NMR spectroscopy. 
These data provide the basis for refinements to current models of 
devolatilization that are based on lattice networks. Models of de- 
volatilization have advanced beyond one-step Arrhenius kinetics to 
descriptions of the bonding structure in the coal, metaplast, and 
tar. It is clear that quantitative experimental investigations of the 
evolution of the chemical structure of solid and condensable pyroly- 
sis products (char and tar) are critical to the understanding of coal 
devolatilization mechanisms. 


11807 (SAND-92-8224, pp. 146-147) Modeling coal de- 
volatilization based on chemical structure. Fletcher, T.H. (Univ. 
of Utah, Salt Lake City (US)); Kerstein, A.R.; Grant, D.M.; Pugmire, 
R.J. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. In Sandia combustion research technical review, 1992. 
217p. Order Number DE93006399. Source: OSTI; NTIS. 

Models of coal pyrolysis have progressed from simple one- or 
two-step empirical Arrhenius expressions that correlate total mass 
release during devolatilization to detailed descriptions of hydrocar- 
bon chemistry and mass transport. These models describe the 
yiekis and compositions of pyrolysis products from coal under a 
wide range of heating conditions and ambient pressures. 


11808 (SAND—92-8224, pp. 150-151) Variations in the 
temperatures of coal char particles during combustion: A con- 
sequence of partilce-to-particle variations in ash content. 
Mitchell, R.E.; Ferko, S.M. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. In Sandia combustion research techni- 
cal review, 1992. 217p. Order Number DE93006399. Source: 
OST}; NTIS. 

To test the effect of the mineral matter content of coal on the 
temperatures of burning char particles, the sizes and temperatures 
of particles were measured for the char particles of uncleaned, run- 
of-mine (ROM) coals and for the char particles of their physically 
cleaned products. The principal influence of the physical cleaning 
processes is to reduce the total mineral matter content of the coals. 
On a moisture-free basis, the mineral matter content of one coal 
(Kentucky No. 9) is reduced from 15% for the ROM coal, to 10.3% 
and 6.4% for the medium-cleaned and deep-cleaned coals, respec- 
tively. The mineral matter content of another coal (Pittsburgh No. 
8) is reduced from 33.7% for the ROM coal, to 11.8% and 8.7% for 
the medium-cleaned and deep-cleaned coals, respectively. 


11809 (SAND—92-8224, pp. 152-153) Effect of CO conver- 
sion in the boundary layers surrounding pulverized coal char 
particles. Mitchell, R.E. (Technical Univ. of Denmark, Lyngby 
(DK)); Kee, R.J.; Glarborg, P.; Coltrin, M.E. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 

Many researchers concerned with the burning rates of carbon 
and coal char particulates with diameters less than 100 microns 
employ Field’s [1] one-film model of a buming carbon sphere. This 
model allows for carbon monoxide and carbon dioxide formation at 
the particle surface, but assumes the no reaction takes place in the 
boundary layer surrounging the particle. Because of the difficulties 
of taking measurements in the boundary layers of small particles, 
no definitive experimental data exists at high temperatures to es- 
tablish the importance of carbon dioxide formation at the surface of 
particles and in the boundary layers surrounding particles in the 
pulverized-coal size range. The extent of conversion of carbon 
monoxide to carbon dioxide in the boundary layers of char particles 
in oxidizing gaseous environments is examined using a computa- 
tional model. This model considers elementary _finite-rate 
homogeneous and heterogeneous chemical reactions. The model 
predictions support the hypothesis that in gaseous environments, 
carbon monoxide escapes the boundary layer surrounding particles 
before being oxidized to carbon dioxide. 


11810 (SAND-92-8224, pp. 154-155) Instrument and 
sample-preparation considerations for computer-controlied 
scanning electron microscopy analyses of mineral matter par- 
ticles In coal. Yang, N.Y.C.; Baxter, L.L.; Brown, B.G. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. In Sandia 
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combustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

Advanced analysis techniques using the scanning electron mi- 
croscope (SEM) and electron probe microanalyzer (EPMA) show 
promise of providing unique information on the size and composi- 
tion of mineral matter particles in coal. One such automated 
analysis technique is referred to as computer-controlled scanning 
electron microscopy (CCSEM) and is regarded by some as the sin- 
gle most significant advanced coal characterization technique for 
understanding ash transformations during combustion. Our work 
focuses on characterizing the accuracy and precision of this analyt- 
ical technique. 


11811 (SAND—92-8224, pp. 156-157) Release of inorganic 
material during coal devolatilization. Baxter, L.L.; Mitchell, R.E.; 
Fletcher, T.H.; Arquitola, E.R.; Ferko, S.M.; Salmi, A.J. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. In Sandia 
combustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

Several authors have identified mechanisms by which mineral 
matter is released from coal. These experiments demonstrate that 
some inorganic constituents (sodium, potassium, calcium, 
magnesium, and titanium) of coal are released during coal de- 
volatilization. The mechanistic interpreation of these results is that 
atomically dispersed mineral matter is transported away from coal 
partices by convection during rapid coal devolatilization, thus con- 
tributing strongly to the properties of ash deposits in combustion 
systems. The interpretation of the data is consistent with 
observations that the amount of material lost from coal during de- 
volatilization scales with the rae of devolatilization 


11812 (SAND—92-8224, pp. 158-159) Laser spark emission 
spectroscopy for analysis of coal ash deposits. Ottesen, D.K.; 
Kent, F.W.; Johnsen, H.A. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. In Sandia combustion research techni- 
cal review, 1992. 217p. Order Number DE93006399. Source: 
OSTI; NTIS. 

Laser spark emission spectroscopy (LASS) has been used to 
characterize the elemental composition of individual coal particles 
in combustion flows [1]. We have extended this work to investigate 
the chemical properties of ash deposits formed on the surfaces of 
materials exposed to high-temperature coal combustion products, 
such as heat exchangers and ceramic filter devices. 


11813 (SAND—92-8224, pp. 162-163) Commerclal-scale util- 
ity boller test of coal ash deposition model. Baxter, L.L. 
(Central Illinois Public Services Co., Springfield (US)); DeSollar, 
R.W. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. In Sandia combustion research technical review, 1992. 
217p. Order Number DE93006399. Source: OSTI; NTIS. 

A collaborative experiment involving a power plant operated by 
Central Illinois Public Services Company (CIPS) was recently com- 
pleted. In this collaboration, a mechanistic computer model 
developed at the CRF was used to predict the ash-related conse- 
quences of switching to a western coal in one of CIPS’ utility 
boilers designed for midwestern or eastern coal. A test burn of 
western coal was then completed in the 600-MW, boiler. The test 
burn lasted three weeks and consumed approximately 72,000 tons 
of low-sulfur Wyoming coal. Observations of deposit properties dur- 
ing the test burn and measured properties of ash-deposit samples 
collected during and after the test burn were compared with the 
model predictions. 
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Refer also to citation(s) 11643, 11644, 11645, 


11741, 11758, 11775, 11820, 11821, 11867, 12897, 12939, 12942, 
12953, 13732 


11649, 11727, 


11814 (CONF-920427-, pp. 516-532) Perspective from the 
world banking community on eastern financing of energy and 
environment projects. Montfort, B. (World Bank, Washington, DC 
(US)); Wackman, H.E. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center; 
Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). [1992]. 
From Energy and environment: transitions in Eastern Europe; 
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Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy 
and environment: Transitions in Eastern Europe: Volume 1, Ses- 
sions A1-5; Volume 2, Sessions B1—5, C1—4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

In this paper, the authors present a brief account of the overall 
scope of World Bank activities in CEE countries, since energy 
sector transformation cannot be delinked from the broader macroe- 
conomic reform and industrial restructuring processes. The paper 
then goes through the set of energy sector issues which are preva- 
lent in Central and Eastern Europe and possible strategies to 
address these issues and presents some of the recent country- 
specific energy strategy and project work supported by the Bank, 
with particular reference to Poland, Czechoslovakia and Hungary. 
At the end the authors go over some of the efforts by the Bank to 
promote energy trade within the CEE group of countries and be- 
tween East and West, in line with the broad objectives of the 
European Energy Charter. 


11815 (CONF-920427-, pp. 533-538) Financial issues of en- 
ergy (power sector) development. Lubojacky, P. (Czech Power 
Co., Prague (CS)); Vicek, M. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center; 
Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). [1992]. 
From Energy and environment: transitions in Eastern Europe; 
Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy 
and environment: Transitions in Eastern Europe: Volume 1, Ses- 
sions A1-5; Volume 2, Sessions B1-5, C1—4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 
Czechoslovakia has undertaken a large scale economic reform 
program started in September 1990. The Government adopted a 
radical transformation program consisting of comprehensive set of 
reform measures including: anti-inflationary financial and incomes 
policies; change of ownership of enterprises; promotion of private 
sector activities; price and trade liberalization; ‘internal convertibil- 
ity’ of the currency; and policies protecting population groups most 
vulnerable during the transition process from undue hardship. The 
stabilization and structural reform policies are being implemented 
at the same time. These changes have a profound impact on the 
development and operation of the energy sector. In the past forty 
years, the energy sector development plans were controlled by the 
central authority with primary motivation being to meet pre- 
established performance or production goals. The sector can be 
mainly characterized by: (1) In the Czech Republic the Czech 
Power Company (CEZ) is responsible for transmission and the ma- 
jor part of generation. (2) In the Slovak Republic the Slovak Power 
Company (SEP) is responsible for transmission and the major part 
of generation, smaller part of electricity is produced by 
self-producers and plants owned by three regional distribution com- 
panies. A special organization - the Czechoslovak Energy Dispatch 
Centre (established by CEZ and SEP) - coordinates generation to 
meet operational constraints and fulfill the best conditions (eco- 
nomic dispatch). Bulk electricity supply is provided by CEZ and 
SEP mainly through a 400 kV and 220 kV integrated power net- 
work. CSFR is interconnected with Austria, Germany, Poland, the 
CIS (the former USSR) and Hungary, and regular power exchanges 
take place under import-export contracts and wheeling arrange- 
ments. Privatization of the power sector is underway - but the major 
part of the shares of CEZ, Ltd., will be owned at first by the state. 


11816 (CONF-920979— ) Clean coal technology: A private 
sector viewpoint. Armor, A.F. (Electric Power Research Inst., Palo 
Alto, CA (US)). USDOE, Washington, DC (United States). Nov 
1992. From 1. annual clean coal technology conference; Cleve- 
land, OH (United States); 22-24 Sep 1992. In US Department of 
Energy first annual clean coal technology conference. 971p. Order 
Number DE93004314. Source: OSTI; NTIS; INIS. 

Discusses clean coal technology from the viewpoint of Electric 
Power Research Institute (EPRI). Five issues are considered. First, 
the role of EPRI is to provide improved technology to enhance the 
profitability of our members, with the emphasis on technology and 
profit. Second, we acknowledge the importance and value of coop- 
erative work with government bodies so as to leverage our R & D 
funding in key technology demonstrations. Third, we perceive the 
future power generation business to be more international in na- 
ture, and so will seek cooperative agreements and technology 





transfer between other countries and the US. Fourth, we see a 
strong domestic supply capability as being important to US utilities. 
Finally, we see certain environmental issues as global, which par- 
ticularly need to be taken into account as the developing countries 
seek to expand their generating capacities. EPRI has factored 
these five issues into our long term strategic R & D plan for the 
utility industry. We have worked cooperatively with DOE in its clean 
coal initiatives, and are currently participating in many of the DOE 
clean coal technology projects. As the author noted earlier, we 
have expanded our membership to include utilities in Europe and 
in Asia, and we have participated, and will continue to participate 
in conferences and trade missions organized by DOE, continue to 
participate in conferences and trade missions organized by DOE, 
DOC and others. Earlier this year | had the opportunity to attend a 
DOE clean coal conference in Hungary, and this summar partici- 
pated in a DOE/DOC trade mission to Thailand. These activities 
underline the growing importance of countries whose added gener- 
ation is likely to be largely based on coal. 


11817 (CONF-920979— ) Industry export panel. Developer 
needs/risk assessment. McFarren, R.D. (Stone and Webster In- 
ternational Corp., Washington, DC (US)). USDOE, Washington, DC 
(United States). Nov 1992. From 1. annual clean coal technology 
conference; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

Our moderator, Ben Yamagata, asked that the author address my 
remarks to: (a) the risks involved in applying clean coal technolo- 
gies demonstrated and applied here in the US to the power supply 
needs of emerging economies; and (b) to report on some recent 
efforts in Washington directed at exploration of ways to broaden 
the participation in the risks inherent in such projects and, thereby, 
improve the willingness of US corporations to more aggressively 
pursue the development and implementation of projects in emerg- 
ing economies which embody clean coal technologies (CCT). 


11818 (CONF-920979— ) Asia’s coal and clean coal technol- 
ogy market potential. Johnson, C.J. (East-West Center, Honolulu, 
HI! (US)); Binsheng Li. USDOE, Washington, DC (United States). 
Nov 1992. From 1. annual clean coal technology conference; 
Cleveland, OH (United States); 22-24 Sep 1992. In US Department 
of Energy first annual clean coal technology conference. 971p. Or- 
der Number DE93004314. Source: OSTI; NTIS; INIS. 

The Asian region is unique in the world in having the highest 
economic growth rate, the highest share of coal in total primary 
energy consumption and the highest growth rate in electricity gen- 
eration capacity. The outlook for the next two decades is for 
accelerated efforts to control coal related emissions of particulates 
and SO2 and to a lessor extent NO, and CO2. Only Japan has 
widespread use of Clean Coal Technologies (CCTs) however a 
number of economies have plans to install CCTs in future power 
plants. Only CCTs for electricity generation are discussed, and are 
defined for the purpose of this paper as technologies that substan- 
tially reduce SO, and/or NO, emissions from coal-fired power 
plants. The main theses of this paper are that major increases in 
coal consumption will occur over the 1990-2010 period, and this 
will be caccompanied by major increases in coal related pollution 
in some Asian economies. Coal fired electricity generation is pro- 
jected to grow at a high rate of about 6.9 percent per year over the 
1990-2010 period. CCTs are projected to account for about 150 
GW of new coal-fired capacity over the 1990-2010 period of about 
one-third of all new coal-fired capacity. A speculative conclusion is 
that China will account for the largest share of CCT additions over 
the 1990-2010 period. Both the US and Japan have comparative 
advantages that might be combined through cooperation and joint 
ventures to gain a larger share of the evolving CCT market in Asia. 
5 refs., 7 figs., 4 tabs. 
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11819 (CONF-920979- ) State regulatory view of compll- 
ance strategies. Glazer, C.A. (Public Utilities Commission of Ohio, 
Columbus (US)). USDOE, Washington, DC (United States). Nov 
1992. From 1. annual clean coal technology conference; Cleve- 
land, OH (United States); 22-24 Sep 1992. In US Department of 
Energy first annual clean coal technology conference. 971p. Order 
Number DE93004314. Source: OSTI; NTIS; INIS. 

Comments by Craig A. Glazer on coal industry and utilities re- 
sponse to the Clean Air Act Amendment. The socio-economic 
impacts of the act on the coal industry forced the Ohio utilities 
commission to require utilities to investigate the possibilities for us- 
ing high-sulfur coal. Gas cofiring and emissions trading are two 
possibilities discussed, among others. 


11820 (CONF-920979— ) Incentive mechanisms as a strate- 
gic option for innovative technology deployment and acid rain 
compliance. South, D.W. (Argonne National Lab., IL (US)); Bailey, 
K.A.; McDermott, K.A. USDOE, Washington, DC (United States). 
Nov 1992. DOE Contract W-31109-ENG-38. From 1. annual clean 
coal technology conference; Cleveland, OH (United States); 22-24 
Sep 1992. In US Department of Energy first annual clean coal 
technology conference. 9971p. Order Number DE93004314. 
Source: OSTI; NTIS; INIS. 

Title IV of the Clean Air Act Amendments (CAAA) of 1990 (P.L. 
101-549) establishes the use of flexible emission compliance 
strategies for electric utilities to reduce the emissions of acid pre- 
cursors (SO2, NOx). To control SO2 emissions, tradeable emission 
allowances will be used; NO, emissions will be controlled by an 
emission standard, but a utility is permitted to average NO, emis- 
sions systemwide to meet the standard. Both of these policies 
promote flexibility and cost savings for the utility while achieving 
the prescribed emission reduction goals of P.L. 101-549. The use 
of SO2z emission allowances has two notable benefits (other than 
the projected reduction in acid deposition) first - a utility has the 
choice of a wide range of compliance methods allowing it to mini- 
mize compliance costs and second, the use of transferable 
emission allowances promote technological innovation with respect 
to emissions reduction/control. 


11821 (CONF-920979— ) Remarks of Daniel Wm. Fessler. 
Fessler, D.W. (California Public Utilities Commission, San Fran- 
cisco (US)). USDOE, Washington, DC (United States). Nov 1992. 
From 1. annual clean coal technology conference; Cleveland, OH 
(United States); 22-24 Sep 1992. In US Department of Energy first 
annual clean coal technology conference. 971p. Order Number 
DE93004314. Source: OSTI; NTIS; INIS. 

In California we are committed to encouraging new, innovative 
research, development, and demonstration projects both through 
utility programs and by creating additional opportunities for non- 
utility power producers to enter the electric generation market. The 
author strongly urge your continued search for technologies which 
will allow the use of coal as a major fuel in the production of elec- 
tricity. | recognize the vast energy potential of coal and, as a 
representative of thirty-two million consumers of electricity, we are 
not shutting the door on any competitor for our business. | would 
commend to you the text of remarks | offered to your colleagues in 
the gas industry at a recent gathering in New Mexico. My these 
was quite simple. In California we are willing to explore partnership 
opportunities with anyone. We seek no special terms and we are 
determined to resist any attempt to discriminate against us. In 
short we are willing to become the partner of any progressive in- 
dustry just as we are determined to be no one’s patsy. 
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11822 (DOE/BC/14425—7) Reservoir characterization of the 
Smackover Formation in southwest Alabama: Final report. 
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Kopaska-Merkel, D.C.; Hall, D.R.; Mann, S.D.; Tew, B.H. Alabama 
Geological Survey, Tuscaloosa, AL (United States). Feb 1993. 
124p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-89BC14425. Order Number DE93000122. 
Source: OSTI; NTIS; GPO Dep. 

The Upper Jurassic Smackover Formation is found in an arcuate 
belt in the subsurface from south Texas to panhandle Florida. The 
Smackover is the most prolific hydrocarbon-producing formation in 
Alabama and is an important hydrocarbon reservoir from Florida to 
Texas. In this report Smackover hydrocarbon reservoirs in south- 
west Alabama are described. Also, the nine enhanced- and 
improved-recovery projects that have been undertaken in the 
Smackover of Alabama are evaluated. The report concludes with 
recommendations about potential future enhanced- and improved- 
recovery projects in Smackover reservoirs in Alabama and an 
estimate of the potential volume of liquid hydrocarbons recoverable 
by enhanced- and improved-recovery methods from the Smackover 
of Alabama. 


11823 (DOE/EP—0003P) Assessment of costs and benefits 
of flexible and alternative fuel use In the US transportation 
sector: Technical report nine: Development costs of undevel- 
opmented nonassociated gas reserves in selected countries. 
USDOE Office of Domestic and International Energy Policy, Wash- 
ington, DC (United States). Oct 1992. 165p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93004659. Source: OSTI; NTIS; GPO Dep. 

As part of its Alternative Fuels Assessment, the US DOE is 
studying the use of compressed natural gas (CNG), methanol, and 
other derivatives of natural gas as alternative transportation fuels. 
One part of this study is determining the cost and most likely 
sources of new, uncommitted natural gas supply. Natural gas re- 
serves in 32 countries are reviewed in detail. The results of the 
resource cost calculations are for the countries are reported. 


11824 (DOE/MC/11076-3196) Solid-state NMR characterize- 


tion of Mowry Formation shales. Miknis, F.P. Western Research 
Inst., Laramie, WY (United States). Apr 1992. 77p. Sponsored by 


USDOE, Washington, DC (United States); Gas Research Inst., 
Chicago, IL (United States). DOE Contract FC21-86MC11076 
;FG05-89ER75506. Contract 5089-260-1894. Order Number 
DE93000235. Source: OSTI; NTIS; GPO Dep. 

Solid-state °C and 2®°Si NMR measurements were carried out on 
a series of petroleum source rocks from the Mowry Formation of 
the Powder River Basin in Wyoming. The objectives of this study 
wereto use CP/MAS 'SC NMR measurements to monitor changes 
in the carbon structure of the kerogen that result from depth of 
burial, and to examine the feasibility of °°Si NMR for studying the 
thermal alteration of clay minerals during diagenesis. Carbon and 
silicon NMR measurements were made on a suite of samples cov- 
ering a present-day depth interval of 3,000 to 11,500 ft.In general, 
the NMR results endorsed other geochemical analyses that were 
performed on the source rocks as part of another study to examine 
pressure compartmentalization in the Mowry Formation. The car- 
bon aromaticity of the kerogen increased with depth of burial, and 
at depths greater that approximately 10,000 ft the kerogen showed 
little capacity to generate additional oil because of the small frac- 
tion of residual aliphatic carbon. By combining NMR and Rock-Eval 
measurements, an estimate of the hydrogen budget was obtained. 
The calculations indicated that approximately 20% of the kerogen 
was converted to hydrocarbons, and that sufficient hydrogen was 
liberated from aromatization and condensation reactions to stabilize 
the generated products. The 2°Si NMR spectra were characterized 
by a relatively sharp quartz resonance and a broad resonance 
from the clay minerals. With increasing depth of burial, the clay 
resonance became broader and shifted slightly downfield. These 
changes qualitatively support X-ray analysis that shows progres- 
sive alteration of illite to smectite with depth of burial. 


11825 (Juel-2657) Generation and expulsion of petroleum 
in two regions of the Lower Saxony Basin with respect to dif- 
ferent heating rates. Dueppenbecker, S.J. Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Chemie und Dynamik der 
Geosphaere 4: Erdoel und Organische Chemie; Technische 
Hochschule Aachen (Germany). Jul 1992. 304p. (In German). Or- 
der Number DE93768744. Source: OSTI; NTIS (US Sales Only). 
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The effects of various geologic heating rates on the generation 
and expulsion of petroleum in two regions of the Lower Saxony 
Basin were studied using an integrated basin modelling approach 
and organic geochemical methods. The Lower Saxony Basin repre- 
sents the most petroliferous region in Germany and the Posidonia 
Shale (Lower Toarcium, Jurassic) is the major prolific and regionally 
extensive source rock in this basin. In the Upper Cretaceous the 
thermal regime of the basin was strongly influenced by the intrusion 
of deep-seated igneous massives in the central and souther part. 
This thermal event caused different heating rates in various parts 
of the basin which had a significant effect on petroleum generation 
and expulsion. The two study areas were located in the western 
and southeastern part of the basin. Computer aided integrated 
basin modelling was applied in order to study generation and ex- 
pulsion of petroleum with respect to thermal history. This included 
kinetic modelling of petroleum generation using specific parameters 
for Posidonia Shale. A new numerical model for petroleum expul- 
sion was developed which considered mass and volume balancing 
of petroleum generation with changing petroleum composition and 
pressure/temperature conditions, fracturing of the source rock due 
to overpressure build-up and a pressure-driven petroleum phase 
flow through the pore network and newly-formed fractures. (orig.). 


11826 (NEI-DK—1046) The geology of the continental mar- 
gin off southern West Greenland: A re-interpretation. Final 
report. Chalmers, J.A.; Marcussen, C. Groenlands Geologiske 
Undersoegelse, Copenhagen (Denmark). 1992. 101p. Con- 
tract ENS-1313/90-0013;Contract ENS-1313/89-5. Order Number 
DE93769889. Source: OSTI; NTIS. 

EFP-89; EFP-90. 

A total of 2945 km of seismic data from the deep water area of 
the Labrador Sea offshore southern West Greenland has been re- 
processed and the data quality has been substantially improved. 
Interpretation of the reprocessed data combined with other inter- 
pretations of geological and geophysical data from the region has 
resulted in a revised interpretation of the Cretaceous-Tertiary geo- 
logical history of the Labrador Sea/southern West Greenland 
margin. Sea-floor spreading in the Labrador Sea began in the Pa- 
leocene and not in the Late Cretaceous as previously supposed. A 
large area under deep water offshore southern West Greenland is 
now interpreted to be underlain by block-faulted continental crust 
overlain by syn- and post-rift sedimentary sequences. The area 
offshore southern West Greenland that may have potential for hy- 
drocarbons has been substantially increased over what was 
previously believed, and part of this new area is included in the li- 
censing round being held in 1992/93. (au) 


11827 (NIPER-527, pp. 143-172) Reservoir characterization 
— state of the art review. Jackson, S.R.; Tomutsa, L. National 
inst. for Petroleum and Energy Research, Bartlesville, OK (United 
States); K and A Energy Consultants, Inc., Tulsa, OK (United 
States). Oct 1991. In Research needs to maximize economic pro- 
ducibility of the domestic oil resource. Final report. 521p. Order 
Number DE92001001. Source: OSTI; NTIS; INIS. 

A review of EOR field projects reveals that about 30% of the to- 
tal identified constraints can be classified under the broad category 
of reservoir heterogeneity and the related constraint-mobility con- 
trol. Both constraints affect sweep efficiency. The primary purpose 
of reservoir characterization is to account for reservoir heterogene- 
ity through a synthesis of reservoir description as a basis for 
reservoir simulation. The spatial distribution of reservoir character- 
istics must be (1) predicted in the interwell region where data are 
lacking and (2) represented in such a way that numerical input for 
a simulator retains the information critical to fluid flow within the 
context of the recovery process being studied. Thus, reservoir 
characterization provides a link between the static and the dynamic 
components of a reservoir model. Reservoir characterization 
requires the integration, reconciliation, and distillation of (1) infor- 
mation from various sources and disciplines and (2) information of 
various scales, into a physically equivalent, unified reservoir model. 
The end products of reservoir characterization are reservoir simula- 
tion models that allow the prediction of fluid flow dynamics within a 
reservoir and provide information for reservoir management deci- 
sions such as performance predictions, optimum recovery 





techniques, risk, cost, and benefit of reservoir management alter- 
natives. Systematic collection of multidisciplinary data important for 
the design of future recovery processes must begin early in the life 
of a reservoir. Recommendations are made for future areas of re- 
search on reservoir characterization. 87 refs., 4 figs. 
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11828 (DOE/BC—92/1) Contracts for field projects and sup- 
porting research on enhanced oil recovery: Progress Review 
No. 69, quarter ending December 31, 1991. USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (United States); US- 
DOE Bartlesville Project Office, OK (United States). Feb 1993. 
187p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92001069. Source: OSTI; NTIS; GPO Dep. 

Progress reports are presented for the following tasks: chemical 
flooding supporting research; gas displacement supporting 
research; thermal recovery supporting research; geoscience tech- 
nology; resource assessment; and microbial technology. A list of 
available publications is also included. 


11829 (DOE/BC—93/3/SP) Supporting technology for en- 
hanced oil recovery: EOR thermal processes: Seventh 
Amendment and Extension to Annex 4, Enhanced oil recovery 
thermal processes. Venezuela-MEM/USA-DOE fossil energy re- 
port IV-8. Reid, T.B. (USDOE Bartlesville Project Office, OK 
(United States)); Colonomos, P. USDOE Bartlesville Project Office, 
OK (United States); INTEVEP, Filial de Petroleos de Venezuela, 
SA, Caracas (Venezuela). Feb 1993. 229p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93000115. 
Source: OSTI; NTIS; GPO Dep. 

This report contains the results of efforts under the six tasks of 
the Seventh Amendment and Extension of Annex IV, Enhanced Oil 
Recovery Thermal Processes of the Venezuela/USA Agreement. 
The report is presented in sections (for each of the 6 tasks) and 
each section contains one or more reports prepared by various in- 
dividuals or groups describing the results of efforts under each of 
the tasks. A statement of each task, taken from the agreement, is 
presented on the first page of each section. The tasks are num- 
bered 50 through 55. The first, second, third, fourth, fifth, sixth and 
seventh reports on Annex IV, Venezuela MEM/USA-DOE Fossil 
Energy Report IV-1, IV-2, IV-3, IV-4, IV-5 and IV-6 (DOE/BETC/ 
SP-83/15, DOE/BC-84/6/SP, DOE/BC-86/2/SP, DOE/BC-87/2/SP, 
DOE/BC-89//SP, DOE/BC-90/VSP, and DOE/BC-92/VSP) contain 
the results for the first 49 tasks. Those reports are dated April 
1983, August 1984, March 1986, July 1987, November 1988, De- 
cember 1989, and October 1991, respectively. Each task report 
has been processed separately for inclusion in the Energy Science 
and Technology Database. 


11830 (DOE/BC/14445-T1) Microbial enhanced oil recovery 
research: Annex 5, Summary annual report. Sharma, M.M.; 
Georgiou, G. Texas Univ., Austin, TX (United States). [1990]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89BC 14445. Order Number DE93008390. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this work is to develop an engineering 
framework for the exploitation of microorganisms to enhance oil re- 
covery. Specific goals include: (1) investigation of the mechanisms 
of microbially induced oil mobilization; (2) the production, isolation, 
chemical characterization and study of the physical properties of 
microbially produced surfactants; (3) model studies in sandstone 
cores for the characterization of the interactions between growing 
microbially cultures and oil reservoirs; (4) development of simula- 
tors for MEOR; and (5) design of operational strategies for the 
sequential injection of microorganisms and nutrient in reservoirs 
are: (1) systematic discussion of the mechanisms important in 
MEOR processes; (2) Measurement of the growth characteristics of 
Bacillus Licheniformis under various conditions of pH, temperature 
and salt concentration for both aerobic and anaerobic growth.; (3) 
measurement of interfacial tension reducing ability of the biosurfac- 
tant under different conditions of pH and salt concentration; (4) 
development of some preliminary methods to concentrate and 
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characterize the biosurfactant; (5) development of a compositional 
numerical simulator for MEOR processes; and (6) Measurement of 
the lowest interfacial tension (IFT) value reported for biosurfactants 
to date. Demonstration of the fact that the low IFT values required 
for oil recovery can be attained with biosurfactants. 


11831 (DOE/BC/14445-T2) Microbial enhanced oil recovery 
research: Annex 5, Summary annual report 1990-1991. 
Sharma, M.M. (Texas Univ., Austin, TX (United States)); Georgiou, 
G. Texas Univ., Austin, TX (United States). Dept. of Petroleum En- 
gineering. 1991. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89BC14445. Order Number 
DE93008389. Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to develop an engineering 
framework for the exploitation of microorganisms to enhance oil re- 
covery. Specific goals include: (1) the production, isolation, 
chemical characterization and study of the physical properties of 
microbially produced surfactants; (2) development of simulators for 
MEOR; (3) model studies in sandstone cores for the characteriza- 
tion of the interactions between growing microbially cultures and oil 
reservoirs,,; (4) design of operation strategies for the sequential 
injection of microorganisms and nutrient in reservoirs. Accomplish- 
ments are: (1) ultra low interfacial tensions (0.003 mN/M) were 
obtained between decane and 5% NaCl brine using biosurfactants 
obtained from Bacillus Licheniformis, JF-2 which is the lowest IFT 
ever reported for biosurfactants; (2) a method to was developed 
isolate the biosurfactant from the growth medium; (3) the structure 
of the isolated biosurfactant has been determined; (4) several tech- 
niques have been proposed to increase the yield of the surfactant; 
and (5) an MEOR simulator has been completed. 


11832 (DOE/BC/14445-T3) Microbial enhanced oil recovery 
research: Annex 5, Summary annual report, 1991-1992. 
Sharma, M.M. (Texas Univ., Austin, TX (United States)); Georgiou, 
G. Texas Univ., Austin, TX (United States). Dept. of Petroleum En- 
gineering. 1992. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89BC14445. Order Number 
DE93008388. Source: OSTI; NTIS; GPO Dep. 

The surface active lipopeptide produced by Bacillus licheniformis 
JF-2 was isolated to near apparent homogeneity. NMR experi- 
ments revealed that this compound consists of a heptapeptide with 
an amino acid sequence similar to surfactin and a heterogeneous 
fatty acid consisting of the normal-, anteiso-, and iso- branched 
isomers. The surface activity of the B. licheniformis JF-2 surfactant 
was shown to depend on the presence of fermentation products 
and is strongly affected by the pH. Under conditions of optimal 
salinity and pH the interfacial tension against decane was 6 x 10° 
mN/m which is one of the lowest values ever obtained with a mi- 
crobial surfactant. Microbial compounds which exhibit particularly 
high surface activity are classified as biosurfactants. Microbial bio- 
surfactants include a wide variety of surface and interfacially active 
compounds, such as glycolipids, lipopeptides polysaccharideprotein 
complexes, phospholipids, fatty acids and neutral lipids. Biosurfac- 
tants are easily biodegradable and thus are particularly suited for 
environmental applications such as bioremediation and the disper- 
sion of oil spills. Bacillus licheniformis strain JF-2 has been shown 
to be able to grow and produce a very effective biosurfactant under 
both aerobic and anaerobic conditions and in the presence of high 
salt concentrations. The production of biosurfactants in anaerobic, 
high salt environments is potentially important for a variety of in 
situ applications such as microbial enhanced oil recovery. As a first 
step towards evaluating the commercial utility of the B. licheni- 
formis JF-2 surfactant, we isolated t-he active. compound from the 
culture supematant, characterized its chemical structure and inves- 
tigated its phase behavior. We found that the surface activity of the 
surfactant is strongly dependent on the pH of the aqueous. phase. 
This may be important for the biological function of the surfactant 
and is of interest for several applications in surfactancy. 


11833 (DOE/BC/14475-11) Geophysical and _ transport 
properties of reservoir rocks: [Quarterly] report, October 1, 
1992-—December 31, 1992. Cook, N.G.W. California Univ., Berke- 
ley, CA (United States). 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89BC014475. 
Order Number DE93010068. Source: OSTI; NTIS; GPO Dep. 
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Definition of reservoir characteristics, such as porosity, perme- 
ability, and fluid-content, on the scale of meters, is the key to 
planning and control of successful enhanced oil recovery opera- 
tions. Equations relating seismic and electrical properties to pore 
topology and mineral-fluid interactions are needed to invert geo- 
physical images for reservoir management. Both the geophysical 
and transport properties of reservoir rocks are determined by pore 
topology and the physics and chemistry of mineral-fluid and fluid- 
fluid interactions. The objective of this research is to understand, 
using analysis and experiment, how fluids in pores affect the geo- 
physical and transport properties of reservoir rocks. During the 
October-December 1992 quarter, research was carried out in the 
following areas: formation factor and the distribution of a wetting 
phase in the pore space of Berea sandstone, numerical simulations 
of fluid flow in porous rock using graph theory. A comprehensive 
report entitled “Measurements and Analysis of Seismic Properties” 
on the seismic measurements and their analysis was completed. 


11834 (DOE/BC/14600-36) Chemical composition profiles 
during alkaline flooding at different temperatures and ex- 
tended residence times. Aflaki, R.; Handy, L.L. University of 
Southern California, Los Angeles, CA (United States). Dec 1992. 
149p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-90BC14600. Order Number DE93000107. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this work was to investigate whether or not 
caustic sweeps the major portion of the reservoir efficiently during 
an alkaline flood process. It was also the objective of this work to 
study the state of final equilibrium during a caustic flood through 
determination of the pH and chemical composition profiles along 
the porous medium. For this purpose, a long porous medium which 
provided extended residence times was required. It was necessary 
to set up the porous medium such that the changes in the pH and 
chemical composition of the solution could be monitored. Four 
Berea sandstone cores (8 in. length and1 in. diameter) placed in 
series provided the desired length and the opportunity for sampling 
in-between cores. This enabled establishment of pH and chemical 
composition profiles. The experiments were run at, temperatures 
up.to 180°C, and the flow rates varied from 4.8 to 0.2 ft/day. The 
samples were analyzed for pH and for Si and Al concentra- 
tions.The results show that caustic consumption is insignificant for 
temperatures up to 100°C. Above 100°C consumption increases 
and is accompanied by a significant decrease in pH. The sharp de- 
cline in pH also coincides with a sharp decline in concentration of 
silica in solution. The results also show that alumina is removed 
from the solution and solubility of alumina ultimately reaches zero. 
Sharp silica and pH declines take place even in the absence of 
any alumina in solution. As a result, removal of silica from solution 
is attributed to the irreversible caustic/rock interaction. This interac- 
tion is in the form of chemisorption reactions in which silica is 
adsorbed onto the rock surface consuming hydroxyl ion. Once 
these reactions were satisfied, caustic breakthrough occurs at a 
high pH. However, significant pore volumes of caustic must be in- 
jected for completion of the chemisorption. 


11835 (DOE/BC/14600—38) Ultrasonic rate measurement of 
multiphase flow. Dannert, D.A.; Horne, R.N. Stanford Univ., CA 
(United States). Petroleum Research Inst. Jan 1993. 33p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-90BC14600. (SUPRI-TR-89). Order Number DE93000112. 
Source: OSTI; NTIS; GPO Dep. 

On of the most important tools in production logging and well 
testing is the downhole flowmeter. Unfortunately, existing tools are 
inaccurate outside of an idealized single phase flow, regime. Spin- 
ner tools are inaccurate at extremely high or low, flow rates and 
when the flow rate is variable. Radioactive tracer tools have similar 
inaccuracies and are extremely sensitive to the flow regime. Both 
tools completely fail in the presence of multiphase flow, whether 
gas/oil, gas/water or fluid/solid. Downhole flowmstering is important 
for locating producing zones and thief zones and monitoring pro- 
duction and injection rates. The effects of stimulation can also be 
determined. This goal of this project is the investigation of accurate 
downhole flowmetering techniques for all single phase flow regimes 
and multiphase flows. The measurement method investigated in 
this report is the use of ultrasound. There are two ways to use 
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ultrasound for fluid velocity measurement. The first method, exam- 
ined in Chapter 2, is the contrapropagation, or transit-time, method 
which compares travel times with and against fluid flow. Chapter 3 
details the second method which measures the Doppler frequency 
shift of a reflected sound wave in the moving fluid. Both of these 
technologies need to be incorporated in order to build a true multi- 
phase flowmeter. Chapter 4 describes the proposed downhole 
multiphase flowmeter. It has many advantages besides the ones 
previously mentioned and is in full in that chapter. 


11836 (DOE/BC/14600—-44) Modification of reservoir chemi- 
cal and physical factors in steamfloods to increase heavy oil 
recovery: [Quarterly] report, October 1—-December 31, 1992. 
Yortsos, Y.C. University of Southern California, Los Angeles, CA 
(United States); Stanford Univ., CA (United States). 1992. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90BC14600. Order Number DE93009951. Source: 
OSTI; NTIS; GPO Dep. 

Thermal methods, and particularly steam injection, are currently 
recognized as the most promising for the efficient recovery of 
heavy oil. Despite significant progress, however, important techni- 
cal issues remain open. Specifically, still inadequate is our 
knowledge of the complex interaction between porous media and 
the various fluids of thermal recovery (steam, water, heavy oil, 
gases, and chemicals). While, the interplay of heat transfer and 
fluid flow with pore- and macro-scale heterogeneity is largely unex- 
plored. The objectives of this contract are to continue previous 
work and to carry out new fundamental studies in the following 
areas of interest to thermal recovery: displacement and flow prop- 
erties of fluids involving phase change (condensation-evaporation) 
in porous media; flow properties of mobility control fluids (such as 
foam); and the effect of reservoir heterogeneity on thermal recov- 
ery. The specific projects are motivated by and address the need 
to improve heavy oil recovery from typical reservoirs as well as 
less conventional fractured reservoirs producing from vertical or 
horizontal wells. Accomplishments for this period are presented. 


11837 (DOE/BC/14651—9) Reservoir characterization of 
Pennsylvanian sandstone reservoirs: [Quarterly progress re- 
port], October 1—-December 31, 1992. Kelkar, B.G. Tulsa Univ., 
OK (United States). 29 Jan 1993. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90BC14651. 
Order Number DE93010069. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of this work are: (i) to investigate the im- 
portance of various qualities and quantities of data on the 
optimization of water flooding performance; and (ii) to study the ap- 
plication of newly developed, geostatistical techniques to analyze 
available production data to predict future prospects of infill drilling. 
Specifically, to satisfy our first objective, we will study the feasibility 
of applying fractal geometry concepts to characterize individual 
formations; develop a three-dimensional conditional simulation pro- 
gram to define reservoir properties at various scales; establish a 
method to integrate the data collected at various scales including 
the well test and the core data; and to investigate the utility of out- 
crop data in describing subsurface reservoir details. To satisfy the 
second objective, we will investigate various techniques to utilize 
the production data, including initial potential and the production 
decline, in proposing a possible location for a future infill well. The 
techniques investigated will include geostatistical analyses. The 
study will be restricted to Pennsylvanian sandstone reservoirs com- 
monly found in Oklahoma. Technical progress is reported for the 
following tasks: Collection of data; waterflooding optimization; out- 
crop studies; and infill drilling. 


11838 (DOE/BC/14660-8) Oil recovery improvement 
through profile modification by thermal precipitation: Annual 
report, October 1, 1990-September 30, 1991. Reis, J.C. Texas 
Univ., Austin, TX (United States). Dept. of Petroleum Engineering. 
[1991]. 60p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90BC14660. Order Number 
DE93008776. Source: OSTI; NTIS; GPO Dep. 

Most oil fields are abandoned while they still contain substantial 
reserves of oil. A major reason for not recovering this oil is that 
most reservoirs are heterogeneous and contain narrow zones of 
high permeability. When fiuids are injected into the reservoir to 
sweep oil to production wells, these high permeability zones 





channel all of the injected fiuids directly to the producing wells, by- 
passing mobile oil in the lower permeability zones. A significant 
amount of research has been conducted and is currently in 
progress to develop ways to divert injected fluids from the high 
permeability zones and recover this oil. One method for diverting 
injected fluids from high permeability zones is to precipitate solids 
within it. The process consists of pre-heating the high permeability 
zone by injecting either hot water or steam. When the zone has 
been preheated to the desired depth, a slug of water that is satu- 
rated with the selected chemical is injected. The chemical used 
must have a high solubility at high temperature and a lower solubil- 
ity at low temperature. This slug is then allowed to cool in the 
reservoir, resulting in the precipitation of the chemical. The precipi- 
tated chemical fills the pore space, reducing the permeability of the 
high permeable zone. The chemical literature was reviewed for 
suitable chemicals for the process. Factors considered were the 
solubility, the variation of solubility with temperature, and environ- 
mental/safety factors. Four chemicals, boron oxide, potassium 
carbonate, potassium chloride, and sodium borate were identified 
as being suitable for the thermal precipitation process. An experi- 
mental apparatus has been designed and constructed to directly 
measure the permeability reduction by thermal precipitation. Pre- 
liminary studies are in progress. 


11839 (DOE/BC/14660-9) Oil recovery improvement 
through profile modification by thermal precipitation: Annual 
report, October 1, 1991—-September 30, 1992. Reis, J.C. Texas 
Univ., Austin, TX (United States). Dept. of Petroleum Engineering. 
[1992]. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90BC14660. Order Number 
DE93008777. Source: OSTI; NTIS; GPO Dep. 

The objective of this research project is to investigate the effect 
of temperature dependent precipitation of chemicals on the porosity 
and permeability of porous rocks. Different core samples are being 
saturating at different temperatures and are being allowed cool, 
precipitating the chemical. This technique has applications in en- 
hanced oil recovery processes as a method of plugging high 
permeability “thief zones.” Over the last year the experimental 
apparatus has been fully commissioned and detailed operating pro- 
cedures have been developed. A number of preliminary tests have 
been completed to prove the reliability and repeatability of the sys- 
tem. Three Berea sandstone cores have been successfully treated 
with potassium carbonate at 260 degrees Fahrenheit. All three 
cores showed similar reductions in permeability on the order of 50 
percent and porosity declines of around 13 percent This level of 
permeability reduction is greater than early predictions, suggesting 
that thermal precipitation may be more effective in profile modifica- 
tion than previously thought. A microscopic study of the cores after 
precipitation using a Scanning Electron Microscope has revealed 
coating of individual grains and bridging of the pore space by the 
precipitate. The main series of precipitation experiments is now in 
progress to examine the full extent of the precipitation for a variety 
of core types, temperatures, and chemicals. 


11840 (DOE/BC/14661-8) Oil recovery from naturally frac- 
tured reservoirs by steam injection methods: Annual report, 
October 1, 1990-September 30, 1991. Reis, J.C.; Miller, M.A. 
Texas Univ., Austin, TX (United States). Dept. of Petroleum Engi- 
neering. [1991]. 101p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-90BC 14661. Order Number 
DE93008781. Source: OSTI; NTIS; GPO Dep. 

The United States of America has naturally fractured reservoirs 
containing many tens of billions of barrels of oil. When secondary 
and enhanced recovery methods are applied, fractures tend to 
channel injected fluids through the reservoir to production wells, re- 
sulting in much of the oil in the matrix blocks being bypassed and 
not recovered. This results in a low recovery efficiency from frac- 
tured reservoirs. Oil recovery by steam injection is a proven, 
successful technology for non-fractured reservoirs, but has received 
only limited study for fractured reservoirs. Preliminary studies sug- 
gest recovery efficiencies in fractured reservoirs may be increased 
by as much as 50% with the application of steam relative to that of 
low temperature processes. The objectives of this research pro- 
gram are to quantify the amount of oil expelled by these recovery 
mechanisms and to develop a numerical model for predicting oil 
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recovery in naturally fractured reservoirs during steam injection. 
The experimental study consists of constructing and operating two 
apparatuses to isolate each of these mechanisms. The first will 
measure the thermal expansion coefficient for the pore volume of 
various lithologies and the second will measure the maximum gas 
saturations that could build up within a matrix block. A third experi- 
mental task will be to measure oil expulsion from matrix blocks at 
low and high temperatures by capillary imbibition alone. Other ex- 
perimental measurements will be conducted on thermal properties 
of porous media using existing equipment. The numerical study will 
consist of developing transfer functions for oil expulsion from matrix 
blocks to fractures at high temperatures and incorporating them, 
along with the energy equation, into a dual porosity reservoir simu- 
lator. This simulator will then be utilized to make predictions for 
steam injection processes in selected naturally-fractured reservoirs. 


11841 (DOE/BC/14662-11) Quantitation of microbial prod- 
ucts and their effectiveness in enhanced oil recovery: 
Quarterly technical progress report, October 16, 1992—January 
16, 1993. McInerney, M.J.; Knapp, R.M. Oklahoma Univ., Norman, 
OK (United States). 1992. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-90BC14662. Order Num- 
ber DE93010067. Source: OSTI; NTIS; GPO Dep. 

The goals of this project are to determine the growth kinetics 
and the relationships that exist between microbial growth, microbial 
product formation and oil recovery, and to develop mathematical 
models that predict microbial activity in porous materials. The stud- 
ies on the influence of microbial growth and product formation on 
the recovery of residual oil from Berea sandstone cores were con- 
tinued this quarter. The experiments were carried out at 36°C 
using the high pressure core apparatus described previously. Four 
microbial and nutrient treatments were carried out on a single 
Berea sandstone core, using the microorganism Clostridium aceto- 
butylicum suspended in a glucose-mineral salts medium. The 
experimental conditions used are listed in Table 1. Microbial growth 
in the core was monitored by following pore pressure changes. 


11842 (DOE/BC/14665-8) A study of the interactions be- 
tween microorganisms, microbial by- products, and oll-bearing 
formation materials: Final report. Brown, L.R.; Azadpour, A.; 
Vadie, A.A. Mississippi State Univ., MS (United States). Dec 1992. 
373p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-90BC14665. Order Number DE93000109. 
Source: OSTI; NTIS; GPO Dep. 

The overall purpose of this project was to develop information on 
the microflora indigenous to subterranean oil reservoirs, with spe- 
cial emphasis on their potential role in microbial enhanced oil 
recovery (MEOR). In regard to the microbial residents of subter- 
ranean oil reservoirs, it was learned that: significant numbers of 
microorganisms were present in all 5 reservoirs examined (ranging 
in depth from 805-14,492 ft) each reservoir had a somewhat dis- 
tinctive microflora of the 37 pure culture isolates examined, all 
grew anaerobically and produce one or more products of potential 
value to MEOR - gas, acid, emulsifiers, polymers, solvents micro- 
bial isolates would colonize stratal materials (limestone, sandstone, 
clay shale) and their growth in sandpacks caused alterations in the 
flow of water through the sandpack none of the reservoirs con- 
tained sulfatereducing microorganisms ultramicrobacteria were 
present in one reservoir. The results of this investigation support 
the concept that microorganisms indigenous to subterranean oil 
reservoirs are valuable to enhancing oil recovery. Toward this end, 
studies were conducted to test this concept under the most realis- 
tic conditions possible in the laboratory. Specifically, cores from oil 
reservoirs were employed in core flood experiments. By so doing, 
the microorganisms, formation materials, oil, and water were in as 
close to their natural state as possible. 


11843 (DOE/BC/14721-4) Cleanup/stimulation of a horizon- 
tal wellbore using propellants: Final report. Rougeot, J.E.; 
Lauterbach, K.A. Rougeot Oil and Gas Corp., Sperry, OK (United 
States). Jan 1993. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91BC14721. Order Number 
DE93000113. Source: OSTI; NTIS; GPO Dep. 

This report documents the stimulation/cleanup of a horizontal 
well bore (Wilson 25) using propellants. The Wilson 25 is a 
Bartlesville Sand well located in the Flatrock Field, Osage County, 
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Oklahoma. The Wilson 25 was drilled to determine if horizontal 
drilling could be used as a means to economically recover primary 
oil that had been left in place in a mostly abandoned oil field be- 
cause of the adverse effects of water coning. Pump testing of the 
Wilson 25 horizontal well bore before cleanup or stimulation pro- 
duced 6 barrels of oil and .84 barrels of water per day. The high 
percentage of daily oil production to total daily fluid production indi- 
cated that the horizontal well bore had accessed potentially 
economical oil reserves if the fluid production rate could be in- 
creased by performing a cleanup/stimulation treatment. Propeliants 
were selected as an inexpensive means to stimulate and cleanup 
the near well bore area in a uniform manner. The ignition of a pro- 
pellant creates a large volume of gas which penetrates the 
formation, creating numerous short cracks through which hydrocar- 
bons can travel into the well bore. More conventional stimulation/ 
cleanup techniques were either significantly more expensive, less 
likely to treat uniformly, or could not be confined to the near well 
bore area. Three different propellant torpedo designs were tested 
with a total of 304’ of horizontal well bore being shot and pro- 
ducible. The initial test shot caused 400’ of the horizontal well bore 
to become plugged off, and subsequently it could not be produc- 
tion tested. The second and third test shots were production 
tested, with the oil production being increased 458% and 349%, re- 
spectively, on a per foot basis. The Wilson 25 results indicate that 
a propellant shot treatment is an economically viable means to 
cleanup/stimulate a horizontal well bore. 


11844 (DOE/BC/14852-1) Scale-up of miscible flood pro- 
cesses: [Quarterly] report, September 30, 1992—December 31, 
1992. Orr, F.M. Jr. Stanford Univ., CA (United States). Dept. of 
Petroleum Engineering. 1992. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-92BC14852. Order 
Number DE93010074. Source: OSTI; NTIS; GPO Dep. 

The goal of this project, therefore, is to make more accurate 
quantitative predictions of the impact of nonuniform flow, crossflow 
and phase behavior in flows in heterogeneous reservoir rocks. In 
past reports, we have discussed the instabilities arising from unfa- 
vorable mobility ratios that occur during injection of a solvent such 
as CO. Experiments performed in our lab indicate that the spatial 
variability in permeability tends to control the displacement process 
in near miscible injections. In this report, we address the flow 
regimes that result from heterogeneities within the reservoir and 
the dimensionless scaling parameters that control a given situation. 
We demonstrate the transition from a capillary dominated flow to a 
gravity controlled system with experimental results obtained during 
low interfacial tension (IFT) drainage from vertically oriented cores. 


11845 (DOE/BC/14954-1) Advanced secondary recovery 
demonstration for the Sooner Unit: [Quarterly] report, October 
1992—January 1993. Sippel, M.; Junkin, J.; Pritchett, R.; Hardage, 
B. Research and Engineering Consultants, Inc., New Raymer, CO 
(United States). 24 Feb 1993. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC22-93BC 14954. Order 
Number DE93010073. Source: OSTI; NTIS; GPO Dep. 

The objectives of the project are to demonstrate the effective- 
ness of geologically targeted infill drilling and improved reservoir 
management to obtain maximum oil recovery from the Sooner Unit 
field using water injection and gas recycling as secondary meth- 
ods. The first phase of the project involves an_ integrated 
multi-discipline approach to identify optimum well sites and devel- 
opment of a reservoir operations plan. The second phase will 
involve drilling of up to three geologically targeted infill wells and 
establishing productior/injection schedules. Reservoir simulation, 
transient well tests and careful production monitoring will be used 
to evaluate the results. The third phase will involve technology 
transfer through a series of technical papers and presentations of a 
short course. Emphasis will be on the economics of the project and 
the implemented technologies. Summary of technical progress is 
presented for: Well drilling and completion; seismic data acquisi- 
tion; and geologic and engineering interpretation. 


11846 (DOE/CE/15498-T1) TRU VU rig instrumentation: 
[Final report]. Boone, S.G. IDL, Inc., Houston, TX (United States). 
15 Feb 1993. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-90CE15498. Order Number 
DE93009382. Source: OSTI; NTIS; GPO Dep. 
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TRU VU was developed in response to the growing need for real 
time rig instrumentation that interface various rig systems into a 
common database. TRU VU is a WITS compatible (Wellsite Infor- 
mation Transfer Standard) system that logs drilling data and MWD 
data into a common database. Real time data as well as historical 
data can be viewed from up to eight locations on the rig or from 
numerous locations in communication with the rig. The TRU VU 
well monitoring package can be configured to operate manned or 
unmanned depending on the specific requirements of the operator 
or drilling contractor. TRU VU does not require a drilling recorder 
and is totally independent of all rig systems. For example, depth is 
monitored directly from the draw works and can monitor pipe 
movement while drilling or tripping. Weight on bit is zeroed auto- 
matically on each connection and does not require manual input. 


11847 (DOE/ER/14261—1) Three-dimensional imaging of 
drill core samples using synchrotron computed microtomogra- 
phy: Year one progress report. Lindquist, B.; Coker, D.; Lee, S. 
State Univ. of New York, Stony Brook, NY (United States). [1993]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER14261. Order Number DE93008523. Source: 
OSTI; NTIS; GPO Dep. 

Fundamental theories of rock structure are limited by the ab- 
sence of high resolution, pore level, three dimensional images 
which could be used for statistical analysis. The ability to produce 
such images in a non-destructive manner would also allow for re- 
peated measurements of dynamic processes such as fluid motion 
which could be correlated to the medium properties. One aspect of 
this funded work is the production of cross sectional images of 
rock drill core samples with one micron resolution. This work is be- 
ing done by Keith Jones and Per Spanne of Brookhaven National 
Laboratory using beam lines X-17 and X-26 of the National 
Synchrotron Light Source. Jones's annual report will provide a de- 
scription of the year one progress in this area. The second aspect 
of this work is the topological and statistical analysis of the pore 
structure of the three dimensional images provided by our BNL col- 
laborators. We report here on the progress in this area that has 
been made in year one. Year one effort has focused on the prob- 
lem of definition of pore space in any given slice (image filtering), 
analysis of the filtered images via 2-point correlation structure, and 
on the development of software to trace the connectivity of pores 
throughout the cross sectional images. The report is divided into 
the following sections: 2 - a description of the 3D data sets that 
have been provided by our BNL collaborators; 3 data filtering; 4 - 
2-point correlation function analysis; 5 - development of connectiv- 
ity tracing software; and 6 - proposed work for year two. 


11848 (DOE/ID/01570-T162) Enhanced oll recovery and ap- 
plied geoscience research program: [Quarterly] report, July 
1-September 30, 1992. Thomas, C.P. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Order Number DE93008633. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research program are to develop microbial 
enhanced oil recovery (MEOR) systems for application to reser- 
voirs containing medium to heavy oils and to evaluate reservoir 
wettability and its effects on oil recovery. The MEOR research 
goals include: (a) the development of bacterial cultures that are 
effective for oil displacement under a broad range of reservoir con- 
ditions; (b) improved understanding of the mechanisms by which 
microbial systems displace oil under reservoir conditions; (c) deter- 
mination of the feasibility of combining microbial systems with or 
following conventional enhanced oil recovery (EOR) processes, 
such as miscible and immiscible gas flooding, polymer and chemi- 
cal flooding, and thermal methods; (d) development of an MEOR 
field process design; and (e) implementation of an industry cost- 
shared field demonstration project. The goals of the reservoir 
wettability project are to develop: (a) a better methods for assess- 
ment of reservoir core wettability, (b) more certainty in relating 
laboratory core analysis procedures to fields conditions; (c) a better 
understanding of the effects of reservoir matrix properties and het- 
erogeneity on wettability, and (d) improved ability to predict and 
influence EOR response through control of wettability in reservoirs. 
The focus of this report is a comparative analysis of potentially 
useful surfactants produced by Bacillus licheniformis and Bacillus 





subtilis growing on various sources of carbohydrates. Historically, 
molasses has been the feedstock of choice for the in situ produc- 
tion of biosurfactants. We propose utilizing alternative carbon 
substrates (i.e., processing wastes from the agricultural industry) 
as replacements for molasses. These wastes are currently dis- 
posed of at a cost and may be employed as viable feedstocks for 
the production of biosurfactants. 


11849 (DOE/ID/12842-1) Pilot oll atlas for Louisiana: Final 
report. Bourgoyne, A.T. Jr.; Kimbrell, C.; Gao, Weigang. Louisiana 
State Univ., Baton Rouge, LA (United States). Jan 1993. 92p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG07-891D12842. Order Number DE93000114. Source: 
OSTI; NTIS; GPO Dep. 

An interdisciplinary research team of engineers, geologists, and 
computer scientists was assembled at LSU to develop unproved 
methods for prospecting for bypassed oil and to support oil and 
gas producers in Louisiana. The overall objective of the project 
was to develop methods for extending the producing life of several 
types of reservoirs by reducing the amount of oil being bypassed 
and abandoned. As part of this work, the team collected informa- 
tion available from public sources for several example reservoirs. 
One task of the project was to develop a format for the compilation 
of the extensive but cumbersome Louisiana reservoir data so that 
it could be used by government and industry to evaluate the re- 
source and plan future activities. The existing information system 
maintained by Louisiana is a Production Audit Reporting System 
(PARS). It was designed to allow auditing of oi] and gas production 
and severance taxes associated with this production. It was not in- 
tended to be used as a database for determining reservoir recovery 
efficiency or prospecting for oil and gas. Its use for these purposes, 
however, has been increasing. The database format suggested in 
this report would allow production information to be easily displayed 
by reservoir as well as by lease, unit, or well. The data collected as 
part of the bypassed-oil study was used to illustrate the proposed 
new format. This pilot database, or atlas, contains information 
available for 15 reservoirs. It is recommended that LSU continue to 
compile and publish database information on the potential for by- 
passed oil in Louisiana’s active reservoirs. This technology-transfer 
activity should focus each year on those active reservoirs involved 
in hearings of the Louisiana Office of Conservation. It should also 
focus on reservoirs being screened by LSU for EOR. 


11850 (NIPER-527, pp. 22-42) Gas enhanced oil recovery: 
State of the art. Ting-Horng Chung. National Inst. for Petroleum 
and Energy Research, Bartlesville, OK (United States); K and A 
Energy Consultants, Inc., Tulsa, OK (United States). Oct 1991. In 
Research needs to maximize economic producibility of the domes- 
tic oil resource. Final report. 521p. Order Number DE92001001. 
Source: OSTI; NTIS; INIS. 

Gas displacement, both miscible and immiscible, accounts for 
about 27% of enhanced oil recovery (EOR) production. In the 
United States, according to the Oil & Gas Journal 1990 worldwide 
survey, 91 gas EOR projects were active in 1990, and 34 projects 
were pianned for 1990 through 1992 (Oil & Gas J., Apr. 23, 1990). 
The DOE EOR Project Database listed 303 gas EOR projects by 
the end of 1989 (Pautz and Thomas, 1990). Oil production from 
carbon dioxide (CO2) and low-molecular-weight hydrocarbon (HC) 
miscible/immiscible gas injection projects is rapidly increasing in 
the U.S., as the Journal’s exclusive survey shows. This survey re- 
ported that at the beginning of 1990, production by gas miscible 
EOR was estimated to be 96,600 barrels per day , which was 30% 
above that predicted by the 1984 National Petroleum Council 
(NPC) study (Pautz and Thomas, 1990). The use Of CO2 has 
grown significantly since the early 1980s, especially in the Permian 
Basin and the Rocky Mountain region, as reliable supplies of CO2 
have become available. Gas injection will become the major EOR 
method within this decade as more offshore oil fields and fields in 
Alaska approach mature stages of secondary recovery. Neverthe- 
less, many technical problems and uncertainties still exist in gas 
displacement technologies. Poor sweep efficiency and lack of pre- 
dictability are major problems (NPC, 1984). The development of 
effective methods to solve these problems is critical to boost gas 
EOR applications. 56 refs., 1 fig., 1 tab. 
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11851 (NIPER-527, pp. 43-56) Surtactant flooding: State of 
the art review. Lorenz, P.B. National Inst. for Petroleum and En- 
ergy Research, Bartlesville, OK (United States); K and A Energy 
Consultants, Inc., Tulsa, OK (United States). Oct 1991. In Re- 
search needs to maximize economic producibility of the domestic 
oil resource. Final report. 521p. Order Number DE92001001. 
Source: OSTI; NTIS; INIS. 

Surfactant enhanced oil recovery enjoyed its heyday during the 
period of high oil prices. Many advances resulted from laboratory 
work, theory, computational procedures, and improved engineering. 
The several reviews of the state of the art that have appeared 
within the past decade (Mattax et al., 1983; National Petroleum 
Council, 1984; Kessell, 1987; Nelson, 1989; Thomas and Faroug- 
Ali, 1989) have indicated the new directions in which the 
technology is going. The current pattern of application - limited 
more by economics than by technology - is seen in reports on field 
projects (Combe et al., 1990; Moritis, 1990) and chemicals being 
marketed (Petroleum Engineer International, 1990). Six current 
field projects are reported for the United States: one success, four 
promising, and one too early to tell. The constraints to commercial- 
ization of the process are in designing surfactant formulations that 
are cost effective, salt tolerant, and temperature tolerant and slugs 
that maintain the process effectiveness in transit through the reser- 
voir. The cost of chemicals in the latest Loudon test was estimated 
to be in the range of $18-32, depending on whether the surfactant 
was recycled, for each barrel of additional oil recovered. At this 
cost, surfactant flooding cannot be competitive with other processes 
for economic production of domestic oil at current oil price. Recom- 
mendations for further research are made. 56 refs., 1 fig., 1 tab. 


11852 (NIPER-527, pp. 57-62) Alakaline flooding: State of 
the art review. Lorenz, P.B. National Inst. for Petroleum and En- 
ergy Research, Bartlesville, OK (United States); K and A Energy 
Consultants, Inc., Tulsa, OK (United States). Oct 1991. In Re- 
search needs to maximize economic producibility of the domestic 
oil resource. Final report. 521p. Order Number DE92001001. 
Source: OSTI; NTIS; INIS. 

For all its economic attractiveness, alkaline flooding is not being 
used very actively. The most recent Production Survey in the Oil & 
Gas Journal (Moritis 1990) lists nine projects: four active and five 
recently terminated. Two are labeled successes, one promising, 
three discouraging, and two too-early-to-tell. Historically in the U.S., 
six of 22 alkaline floods surveyed (Lorenz and Peru 1989) have 
been considered successful. Most used NAOH, which provides the 
highest ratio of alkalinity to cost. However, in many cases, rates of 
consumption and scale formation are unacceptably high (e.g., 
Dauben et al. 1987). A recently reported NAOH flood in the 
U.S.S.R. appears to be successful (Melnikov 1988). Sodium sili- 
cate was used in several projects to reduce reaction with SiOz; 
and it has other advantages, but in the high-ph region it still reacts 
with clays (Thornton and Lorenz 1988). Lower pH silicate with a 
high SiO2/NazO ratio is less reactive and retains some effective- 
ness. Sodium carbonate has been the alkali of choice in several 
recent projects (Lorenz and Peru 1989). 30 refs. 


11853 (NIPER-527, pp. 63-80) Microbial enhanced oll re- 
covery: State of the art review. Bryant, R.S. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States); 
K and A Energy Consultants, Inc., Tulsa, OK (United States). Oct 
1991. In Research needs to maximize economic producibility of the 
domestic oil resource. Final report. 521p. Order Number 
DE92001001. Source: OSTI; NTIS; INIS. 

Microbial enhanced oil recovery (MEOR) has been recognized 
as a potentially cost-effective method, particularly for stripper well 
production. Stripper wells are in need of cost-effective EOR be- 
cause independent operators produce almost 50% of the total oil 
recovered, but may not have facilities for needed EOR research. 
Microbial methods for improving oil recovery are particularly well 
suited to be applied in today’s economic climate. Adequate data 
exist to demonstrate both the viability and variety of options for us- 
ing microbial technology for improved oil production. Interest in 
applications of MEOR field technology has increased since 1982. 
The lower price of crude oil as well as a more general acceptance 
of use of biotechnological processes probably contributed to this in- 
crease. Bryant and Burchfield (1989) have recently published an 
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overview of MEOR technology. Because of political changes in 
Eastern Europe and other countries, data from some MEOR field 
trials have now been made public by researchers from countries 
such as the USSR, Germany, Romania, and China. Reports from 
some of these field trials have been reviewed for this MEOR as- 
sessment. 27 refs., 1 fig., 9 tabs. 


11854 (NIPER-527, pp. 81-88) Polymer flooding: State of 
the art review. Lorenz, P.B. National Inst. for Petroleum and En- 
ergy Research, Bartlesville, OK (United States); K and A Energy 
Consultants, Inc., Tulsa, OK (United States). Oct 1991. In Re- 
search needs to maximize economic producibility of the domestic 
oil resource. Final report. 521p. Order Number DE92001001. 
Source: OSTI; NTIS; INIS. 

Even with low oil prices, polymer flooding is being practiced suc- 
cessfully and profitably. In terms of the number of projects started, 
polymer flooding was the most popular of all EOR methods in the 
mid-1980s (Pautz and Thomas, 1991). The most recent Enhanced 
Oil Recovery Survey in the Oil and Gas Journal (Moritis 1990) 
reports that in 1990 in the United States there were 42 current pro- 
jects of which 29 were successful, producing 11,000 BOPD; 43 
projects terminated, 31 had been successful; and 2 planned for 
startup. In Canada there were three current projects, one success- 
ful. In Europe, there were 12 current, six successful. Some projects 
not labeled ‘successful’ were too early to evaluate. The AORPIP 
identified polymer flooding as a potential process that can assist in 
achieving near-term objectives of DOE’s Advanced Oil Recovery 
Program. 34 refs. 


11855 (NIPER-527, pp. 89-105) Profile modification: State 
of the art review. Lorenz, P.B. National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (United States); K and A Energy 
Consultants, Inc., Tulsa, OK (United States). Oct 1991. In Re- 
search needs to maximize economic producibility of the domestic 
oil resource. Final report. 521p. Order Number DE92001001. 
Source: OSTI; NTIS; INIS. 

Strictly speaking, ‘profile modification” refers to near-wellbore 
treatment. Such treatments when applied to production wells are 
intended to reduce the relative permeability to water and minimize 
water coning. The reduction of water coning appears to have been 
the most successful feature in field tests (Liang et al., 1990). The 
result of decreasing the water-oil permeability ratio depends on 
several variables, especially fractional flows outside the gel-treated 
region, and near-wellbore treatment will not necessarily enhance oil 
recovery from a particular zone. Profile modification is considered 
one of the techniques that has the potential for increasing domestic 
oil reserves in the near-term in AORPIP (DOE, 1990). The goal in 
treatment of injection wells is to suppress the loss of injected fluids 
to thief zones. However, improvement in profile does not necessar- 
ily correlate with increased production (Wagner, Weisrock, and 
Patel, 1986). The benefit of near-well improvement can be nullified 
by crossflow between strata and by vertical fractures that reduce 
sweep efficiency. The focus is on the gel-formation technique, 
which is the predominant method in current laboratory investiga- 
tions and field applications. A tabulation of other techniques was 
given by Navratil, Sovak, and Mitchell (1983). Foam has been 
given the most attention because it is applicable to CO2 (Llave et 
al., 1990, see also chapter 2) and steam (Hirasaki, 1989, see also 
chapter 8). A recent field test (Mohammadi and Tenzer, 1990) was 
successful. Emulsion blocking for steamfloods was studied at 
NIPER (French, 1985, 1987) after a field application for improved 
waterflooding by Chevron (McAuliffe, 1973). 65 refs., 1 fig., 2 tabs. 


11856 (NIPER-527, pp. 106-128) Thermal EOR technology: 
State of the art review. Sarathi, P. National Inst. for Petroleum 
and Energy Research, Bartlesville, OK (United States); K and A 
Energy Consultants, Inc., Tulsa, OK (United States). Oct 1991. In 
Research needs to maximize economic producibility of the domes- 
tic oil resource. Final report. 521p. Order Number DE92001001. 
Source: OSTI; NTIS; INIS. 

The recovery of heavy oil by thermal methods involves the intro- 
duction of heat into a reservoir to reduce the viscosity of the oil 
and improve its ability to move through the reservoir to a producing 
well. The effect of heat on oil viscosity and the idea of using heat to 
enhance the recovery of viscous crude oil were described in detail 
in a 1917 U.S. Bureau of Mines publication devoted to oil recovery 
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methods (Crawford, 1964). Heat may be introduced into a reservoir 
by burning a portion of oil-in-place or by the injection of a hot fluid 
such as steam or hot water. Both techniques are being used com- 
mercially, with injection of steam being the most preferred 
technique. In 1988, TEOR production accounted for 73% of all 
U.S. EOR production (Blevins, 1990). The DOE EOR Project Data- 
base contains information on 544 thermal EOR projects that had 
been started as of January 1990 (Pautz and Thomas). In 1990, oil 
production by thermal EOR methods is estimated to have been 
454,000 barrels per day. Additional understanding of basic reservoir 
properties and geology, refinement of data-gathering instruments, 
improved steam usage, better well and surface equipment, im- 
proved mobility control techniques, and reservoir description 
techniques must be developed if the large amount of additional oil 
available from heavy oil reservoirs is to be recovered economically. 
The short and long-term research needs are summarized. 


11857 (NIPER-527, pp. 129-142) Drilling. Tham, M.K.; Ming- 
Ming Chang. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States); K and A Energy Consultants, Inc., 
Tulsa, OK (United States). Oct 1991. In Research needs to maxi- 
mize economic producibility of the domestic oil resource. Final 
report. 521p. Order Number DE92001001. Source: OSTI; NTIS; 
INIS. 

The use of infill wells to supplement existing wells in waterflood- 
ing has been practiced for more than 40 years. Many reports on 
increasing oil recovery by infill drilling can be found in the literature 
(Barber et al., 1983; Thomas and Driscoll, 1973). In reducing well 
spacing through infill drilling, the question of whether only oil 
production is accelerated or the ultimate recovery can also be in- 
creased has been posed since the early part of the history of 
petroleum industry. The American Petroleum Institute sponsored a 
study in 1967 (API, 1967) to determine this relationship, but the re- 
sults were inconclusive. Theoretical groundwork showing the effect 
of smaller well spacing on ultimate recovery was established in the 
1970s (Ghauri et al., 1974; Stiles, 1976; and George and Stiles, 
1978). The mechanisms responsible for improving recovery effi- 
ciencies for infill wells are: (1) improved reservoir continuity, (2) 
improved sweep efficiencies (areal and vertical), and (3) recovery 
of wedge-edge oil (Gould and Sarem, 1989). In 1980, van Everdin- 
gen and Kriss (1980) reviewed data from four fields-Slaughter, 
Levenand, Wasson and Kelly-Snyder SACROC, and concluded 
that infill drilling with waterflooding would increase the recovery 
efficiency significantly. Barber et al. (1983) showed, through investi- 
gating the performance of nine fields, that the discontinuous nature 
of the reservoir can be mitigated through the use of infill wells, and 
the recovery efficiency ranges from 2 to 8% of OOIP. Regression 
analysis by Wu et al. (1989) using data from waterflood projects 
showed that reserves can be increased by 8 to 9%. 69 refs. 


11858 (NIPER-527, pp. 182-213) Review of selected DOE- 
sponsored research projects. Chung, T.H.; Lorenz, P.B.; Bryant, 
B.; Sarathi, P.; Tham, M.K. National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (United States); K and A Energy Con- 
sultants, Inc., Tulsa, OK (United States). Oct 1991. In Research 
needs to maximize economic producibility of the domestic oil re- 
source. Final report. 521p. Order Number DE92001001. Source: 
OSTI; NTIS; INIS. 

The Department of Energy has sponsored a number of research 
projects in advanced oil recovery over the years. The results of 
these projects are reported in the DOE Quarterly Progress Review 
of Contracts and Grants for EOR Research and annual reports. 
Since the early 1970s DOE has funded 327 EOR projects at a cost 
of $265,212,188 (Quarterly Progress Review No. 63, 1991). In this 
chapter, a selected number of projects are reviewed, and the 
achievements reported by these projects are summarized. The 
constraints that these projects are addressing are identified in the 


previous chapters (summarized in chapter 14) and in part H. 11 
refs., 9 tabs. 


11859 (NIPER-527, pp. 214-221) Technology transfer. 
Dauben, D.L. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States); K and A Energy Consukants, Inc., 
Tulsa, OK (United States). Oct 1991. In Research needs to maxi- 
mize economic producibility of the domestic oil resource. Final 





report. 521p. Order Number DE92001001. Source: OSTI; NTIS; 
INIS. 

A critical component in the application of EOR methods is the 
transfer of information to the producers who need the technology. 
The purpose of this discussion is to identify the methods by which 
complicated and constantly evolving EOR and related technology 
can be transferred to oil producers. An underlying factor in the 
transfer of technology is the financial attractiveness of a proposed 
EOR project. Operators will have greater incentive to search for 
and to adapt new technology if the result is the implementation of 
an EOR project which will bring a significant financial return. Con- 
versely, the best of technology transfer programs will be ineffective 
if the operator does not anticipate reasonable profits. A key 
reference used for this discussion is the study conducted by the In- 
terstate Oil Compact Commission in 1990 (IOCC, 1990). 2 refs. 


11860 (NIPER-527, pp. 222-225) Summary of technical 
constraints. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States); K and A Energy Consultants, Inc., 
Tulsa, OK (United States). Oct 1991. In Research needs to maxi- 
mize economic producibility of the domestic oil resource. Final 
report. 521p. Order Number DE92001001. Source: OSTI; NTIS; 
INIS. 

One of the near-term goals in the Advanced Oil Recovery Pro- 
gram Implementation Plan (DOE, 1990) is to recover the additional 
15 billion barrels of mobile oil that could be recovered with cur- 
rently available proven technologies. The proven technologies, 
identified in the AORPIP as infill drilling, horizontal drilling, profile 
modification and polymer flooding, have to be transferred to the 
operators that do not as yet utilize them. In this chapter some con- 
straints to achieving this goal will be summarized. 


11861 (NIPER-527, pp. 226-231) Summary of recom- 
mended research needs. National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (United States); K and A Energy Con- 
sultants, Inc., Tulsa, OK (United States). Oct 1991. In Research 
needs to maximize economic producibility of the domestic oil re- 
source. Final report. 521p. Order Number DE92001001. Source: 
OSTI; NTIS; INIS. 

This chapter summarizes the recommended areas of research 
that are needed to improve to achieve the near-, mid- and long- 
term goals of the AORPIP. Gas enhanced oil recovery, surfactant 
flooding, alkaline flooding, microbial EOR, polymer flooding, profile 
modification, thermal EOR, and reservoir characterization. These 
recommendations are made based on a review of the state of the 
art in the various advanced recovery technologies and a review of 
the field projects. Recommendations were not made for infill and 
horizontal well drilling because these technologies are being stud- 
ied extensively by private industry, and rapid advancement is being 
achieved without encouragement or assistance by the Federal 
Government. However, application of horizontal wells in EOR has 
not been studied as extensively, so recommendation for research 
in this area are included in the discussion of the various EOR tech- 
nologies. 


11862 (NIPER-527, pp. 232-301) Part Il. EOR field case his- 
torles. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States); K and A Energy Consultants, Inc., 
Tulsa, OK (United States). Oct 1991. In Research needs to maxi- 
mize economic producibility of the domestic oil resource. Final 
report. 521p. Order Number DE92001001. Source: OSTI; NTIS; 
INIS. 

A study of 84 field projects was conducted to determine the con- 
straints which limit the recovery from enhanced oil recovery (EOR) 
projects. The reviews were based upon the open literature, Depart- 
ment of Energy (DOE) publications, previous K&A evaluations of 
the DOE cost shared projects, and corporate experience. The re- 
views were made on a project-by-project basis, and the results are 
summarized in appendices A-D. The reviews determined the key 
technical constraints which limited the effectiveness of the project. 
Two broad categories of constraints appear to affect all of the EOR 
processes in the field: reservoir heterogeneity, and constitute mo- 
bility control around 30% of the total identified constraints. 
Reservoir heterogeneities have a major impact on the sweep effi- 
ciency of injected fluids. Because of the high cost of injectants in 
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EOR projects, it is critical that a good understanding of the reser- 
voir exists and that sweep efficiency is maximized. Mobility control 
is a closely associated parameter since it, along with reservoir het- 
erogeneities, controls the level of sweep efficiency achieved. The 
common occurrence of these two closely associated parameters 
suggests an important area for additional research. Downhole com- 
pletions, and operations. This category affects all of the EOR 
processes, but have particular significance in in situ combustion 
technology. Problems in these categories primarily affect costs, 
which ultimately affect oil recovery. Although additional research is 
needed to develop improved equipment and procedures, the major 
efforts should be to more effectively use existing technology. The 
major technical constraints have been identified for each of the 


processes based upon field results are discussed. 145 refs., 5 
figs., 12 tabs. 


11863 (NIPER-631) Evaluation of mixed surfactants for im- 
proved chemical flooding. Llave, F.M.; French, T.R.; Lorenz, P.B. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). Feb 1993. 100p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE93000117. Source: OSTI; NTIS; GPO Dep. 

Phase behavior studies were conducted using combinations of a 
primary surfactant component and several ethoxylated surfactants. 
The objective of the study is to evaluate combinations of surfac- 
tants, anionic-nonionic and anionic-anionic mixtures, that would 
yield favorable phase behavior and solubilization capacity. The de- 
pendence of the solution behavior on the additive surfactant 
structure, surfactant type, oil, surfactant proportion, salinity, HLB, 
and temperature was observed. The results showed that the 
ethoxylated surfactants can improve the solution behavior of the 
overall system. The increase in optimum salinity range of these so- 
lutions corresponded to an increase in the degree of ethoxylation 
of additive surfactant, up to a certain limit. The nonionic surfactant 
additives yielded much higher salinities compared to the results 
from the ethoxylated anionics tested. The proportion of surfactant 
component in solution was critical in achieving a balance between 
the solubilization capacity and the enhancement in the system's 
salinity tolerance. Some combinations of these types of surfactants 
showed improved solution behavior with favorable solubilization ca- 
pacity. The phase inversion temperature (PIT) method has been 
shown to be a relatively fast method for screening candidate 
surfactant systems. Comparisons were made using both the con- 
ventional salinity scan and the PIT method on selected chemical 
systems. The results showed good agreement between the salinity 
regions determined using both methods. A difference in the depen- 
dence of optimal salinity on HLB was observed for the different 
nonionics tested. The linear alkyl alcohol ethoxylates exhibited a 
behavior distinct from the dialkyl phenols at similar HLB levels with 
and without the primary sulfonate component in the solution. Other 
experiments performed at NIPER have shown that surfactant- 
enhanced alkaline flooding has good potential for the recovery of 
oil from Naval Petroleum Reserve Number 3 (NPR No. 3). 


11864 (NIPER-635) The effect of polymer-surfactant inter- 
action on the rheological properties of surfactant enhanced 
alkaline flooding formulations. French, T.R.; Josephson, C.B. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). Feb 1993. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE93000118. Source: OSTI; NTIS; GPO Dep. 
Surfactant-enhanced, lower pH (weak) alkaline chemicals are ef- 
fective for mobilizing residual oil. Polymer is used for mobility 
control because if mobility control is lost, then oil recovery is 
reduced. The ability to maintain mobility control during surfactant- 
alkaline flooding can be adversely affected by chemical interaction. 
In this work, interaction between polymers and surfactants was 
shown to be affected by pH, ionic strength, crude oil, and the prop- 
erties of the polymers and surfactants. Polymer-surfactant 
interaction (phase separation, precipitation, and viscosity loss) oc- 
curred between most of the polymers and surfactants that were 
tested. Polymer-surfactant interaction is difficult to eliminate, and 
no method was found for completely eliminating interaction. 
Polymer-surfactant interaction occurred at optimal salinity and be- 
low optimal salinity. Polymer-surfactant interaction had an adverse 
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effect on polymer rheology; however, the adverse effect of interac- 
tion on polymer rheology was lessened when oil was present. 
Increasing the pH of chemical systems further reduced the adverse 
effects of interaction on polymer rheology. 


11865 (NIPER-648) Special core analyses and relative per- 
meability measurement on Almond formation reservoir rocks. 
Maloney, D.; Doggett, K.; Brinkmeyer, A. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
Feb 1993. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-83FE60149. Order Number 
DE93000119. Source: OSTI; NTIS; GPO Dep. 

This report describes the results from special core analyses and 
relative permeability measurements conducted on samples of rock 
from the Almond Formation in Greater Green River Basin of south- 
western Wyoming. The core was from Arch Unit Well 121 of 
Patrick Draw field. Samples were taken from the 4,950 to 4,965 ft 
depth interval. Thin section evaluation, X-ray diffraction, routine 
permeability and porosity, capillary pressure and wettability tests 
were performed to characterize the samples. Fluid flow capacity 
characteristics were measured during two-phase unsteady- and 
steady-state and three-phase steady-state relative permeability 
tests. Test results are presented in tables and graphs. Relative per- 
meability results are compared with those of a 260-mD, fired Berea 
sandstone sample which was previously subjected to similar tests. 
Brine relative permeabilities were similar for the two samples, 
whereas oil and gas relative permeabilities for the Almond forma- 
tion rock were higher at equivalent saturation conditions compared 
to Berea results. Most of the tests described in this report were 
conducted at 74°F laboratory temperature. Additional tests are 
planned at 150°F temperature. Equipment and procedural modifi- 
cations to perform the elevated temperature tests are described. 
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Refer also to citation(s) 13025 


11866 (NIPER-536) Vanadium and nickel complexes in 
petroleum resid acid, base, and neutral fractions. Pearson, 
C.D.; Green, J.D. National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). Jan 1993. 27p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
83FE60149. Order Number DE93000101. Source: OSTI; NTIS; 
GPO Dep. 

Acid and base fractions from petroleum vacuum resids with no 
detectable (by visible spectrophotometry) quantities of porphyrinic 
Ni or V complexes were hydrotreated under various conditions to 
determine if significant amounts of porphyrinic metals were re- 
leased, via disassociation or other means, upon hydrotreating. No 
significant quantities were observed, thereby indicating that nonpor- 
phyrinic metals were not simply associated, complexed or otherwise 
masked (in terms of visible spectrophotometric response) por- 
phyrinic metal complexes. However, it is possible that hydrotreating 
was simply not effective in breaking up these associates and/or 
that some porphyrinic forms of metal were in fact released but were 
rapidly destroyed by hydrotreating. In addition, three liquid chro- 
matographic (LC) separation methods were sequentially applied to 
Cerro Negro (Orinoco belt Venezuelan heavy crude) >700°C resid 
in an effort to separate and concentrate the metal complexes 
present. Nonaqueous ion exchange chromatography was used ini- 
tially to separate the resid into acid, base and neutral types. Two 
concentrates containing 19,500 and 13,500 ppm total V, or an esti- 
mated 19 and 13 wt % V-containing compounds respectively, were 
obtained. The degree of enrichment of Ni compounds obtained 
was significantly lower. By visible spectrophotometry, using vanadyl 
etioporphyrin as a standard, each of the concentrates contained 
near a 1:1 ratio of porphyrinic:nonporphyrinic V complexes. Analo- 
gous separation behavior for porphyrinic versus nonporphyrinic 
metal forms was observed throughout much of the work, thereby 
suggesting that a comparable diversity of structures existed within 
each general class of metal compounds. The generally wide dis- 
persion of both Ni and V over the LC separation scheme suggests 
a structural variety of metal complexes that is comparable to that 
observed for other heteroatoms (N, S, O) in petroleum. 
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0207 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 11859, 11876, 12897, 12939, 12942, 
13023, 13047 


11867 (DOE/EIA-0206(91)) Performance profiles of major 
energy producers, 1991. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Energy Markets 
and End Use. 31 Dec 1992. 134p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE93005846. Source: 
OSTI; NTIS; INIS; GPO; GPO Dep. 

Performance Profiles of Major Energy Producers 1991 is the fif- 
teenth annual report of the Energy Information Administration's 
(EIA) Financial Reporting System (FRS). The report examines fi- 
nancial and operating developments, with particular reference to 
the 23 major energy companies (the FRS companies) required to 
report annually on Form EIA-28. It also traces key developments 
affecting the financial performance of major energy companies in 
1991, as well as reviews important trends. Financial information is 
reported by major lines of business including oil and gas 
production, petroleum refining and marketing, and other energy op- 
erations. Domestic and international operations are examined 
separately in this report. 


11868 (NEI-DK-1078) Who will be using oll-fired furnaces 
in ten years time?: An investigation of the character and geo- 
graphical distribution of the oil-market’s consumers based on 
"Energidata”, the Danish Energy Agency's information sys- 
tem. Energistyrelsen, Copenhagen (Denmark). May 1992. 46p. (In 
Danish). Order Number DE93769910. Source: OSTI; NTIS; INIS. 
Danish total oil consumption amounted to 355 PJ per year during 
1990. Compared with 1976, this indicates a reduction of ca. 50%. 
At the same time domestic resources, from the North Sea, are 
supplanting import. Danish energy policy aims at a further reduc- 
tion of oil consumption, aimed at the goal of 285 PJ annually by 
the year 2005. Of this amount, only 40% should be used for heat- 
ing used in the public sectors, electricity production and industrial 
processes. Of residential buildings constructed in 1991, merely 5% 
were installed with oil-burning heaters. The aim was to analyze the 
current Danish oil market and to determine who uses oil for individ- 
ual space heating, and how the market will develop in the future. 
To this purpose the types of buildings in Denmark which are now 
heated with the help of individual oil-burning boilers (580,000 units, 
covering 2 mio. m”) are examined with regard to customer-type, 
size and age of buildings and conditions of ownership. The section 
of the market for each customer type is designated. The customers’ 
geographical location with regard to competitive supply possibilities 
(i.e. district heating and natural gas) is dealt with in addition to the 
division of the market into rural, urban and municipal areas. A 
number of scenarios which illustrate possible developments for the 
individual oil market during the next ten years are presented. (AB). 
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11869 (NIPER-527, pp. 173-181) Environmental constraints 
on EOR. Tham, M.K. National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (United States); K and A Energy Con- 
sultants, Inc., Tulsa, OK (United States). Oct 1991. In Research 
needs to maximize economic producibility of the domestic oil re- 
source. Final report. 521p. Order Number DE92001001. Source: 
OSTI; NTIS; INIS. 

The state-of-the-art of air, water, and solid waste pollution con- 
trol technology is adequate for the prevention of the deterioration 
of the Nation's air and drinking water source. Stricter environmental 
regulations will only increase the financial burden on the producer 
and impede wide spread application of EOR technology in the 
field. Classification of exploration and production wastes currently 





exempt from RCRA Title C as hazardous would have a devastating 
effect on US oil and gas production capacity. Recently, the oil and 
gas industry has taken the initiative to confront environmental 
issues and devise preventive methods to eliminate violation of en- 
vironmental law and to work with regulatory agencies to solve 
some of the potential environmental problems. The solution to the 
Nation’s environmental problems could be solved through coopera- 
tive problems. The solution to the Nation's environmental problems 
could be solved through cooperative efforts of the federal and state 
regulatory agencies, environmental activists, DOE, and the oil and 
gas industry. Additional regulatory control may not be necessary. 
The recommended areas of research are: (1) Update the Environ- 
mental Regulations Handbook for Enhanced Oil Recovery; and (2) 
Establish a consortium of government, industry and environmental 
groups to define problems and to find solutions. 37 refs. 


11870 (SP-92-47) Emission of volatile organic compounds 
from oil-fired and gas-fired heating boilers. Karisson, M.L. 
Swedish National Testing and Research Inst., Boraas (Sweden). 
1992. 32p. (in Swedish). Order Number DE93770006. Source: 
OSTI; NTIS; INIS. 

The emissions of Volatile Organic Compounds (VOC) and nitro- 
gen oxides (NO,) from different types of oil-fired and gas-fired 
boilers have been investigated. Measurements have been made at 
three excess air ratios for two different burners for domestic boilers 
using light fuel oil, as well as at larger plants using WRD, heavy 
fuel oil and LPG. Significant emissions of VOC, in this case 
methane, ethylene and acetylene, could only be found in one case 
with a burner for domestic boilers adjusted to a soot number of 9, 
according to Bacharach. However, this represents practically unre- 
alistic operating conditions. In all other cases the concentrations of 
VOC were below the detection limits. The emissions of NO, varied 
between 26 mg NO./MJ in one case for a burner for domestic 
boilers, to 183 NO2/MJ for one of the heavy fuel oil plants. In con- 
clusion, the survey shows that the VOC emissions from oil-fired 
and gas-fired boiler plants are very low. (3 refs., 17 figs., 6 tabs.). 


11871 (WHC-SP-—0437) Oil Spill Prevention, Control and 
Countermeasures Plan. Zoric, J.P. Westinghouse Hanford Co., 
Richland, WA (United States). Feb 1989. 49p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE93005388. Source: OSTI; NTIS; 
GPO Dep. 

Environmental Protection Agency regulations 40 CFR Part 112, 
“Oil Pollution Prevention,” include requirements for a written Oil 
Spill Prevention, Control, and Countermeasures (SPCC) Plan. This 
document provides such an SPCC Plan for facilities at 100-N Area 
managed by Westinghouse Hanford Co. Should an oil spill occur at 
100-N Area, the following actions should be followed: stop the flow 
of oil, contain the oil spill in order to prevent it from reaching the 
river, and notify Environmental Protection. Environmental Protec- 
tion will assess the oil spill and determine if remedial action is 
necessary. If needed, an oil spill response team will deploy oil spill 
control and clean-up equipment at the river shoreline to remove 
any oil that enters the river. 
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11872 (DOE/CE/15454-T5) Mercury-free PVT apparatus for 
thermophysical property analyses of hydrocarbon reservoir 
fluids: Final report, August 16, 1990—July 31, 1992. Lansangan, 
R.M.; Lievois, J.S. Ruska Instrument Corp., Houston, TX (United 
States). 31 Aug 1992. 46p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG01-90CE15454. Order Num- 
ber DE93008186. Source: OSTI; NTIS; GPO Dep. 

Typical reservoir fluid analyses of complex, multicomponent hy- 
drocarbon mixtures include the volumetric properties, isothermal 
compressibility, thermal expansivity, equilibrium ratios, saturation 
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pressure, viscosities, etc. These parameters are collectively re- 
ferred to as PVT properties, an acronym for the primary state 
variables; pressure, volume, and temperature. The reservoir engi- 
neer incorporates this information together with the porous media 
description in performing material balance calculations. These 
calculations lead to the determination (estimation) of the initial hy- 
drocarbon in-place, the future reservoir performance, the optimal 
production scheme, and the ultimate hydrocarbon recovery. About 
four years ago, Ruska Instrument Corporation embarked on a 
project to develop an apparatus designed to measure PVT proper- 
ties that operates free of mercury. The result of this endeavor is 
the 2370 Hg-Free PVT system which has been in the market for 
the last three years. The 2370 has evolved from the prototype unit 
to its present configuration which is described briefly in this report. 
The 2370 system, although developed as a system-engineered ap- 
paratus based on existing technology, has not been exempt from 
this burden-of-proof Namely, the performance of the apparatus un- 
der routine test conditions with real reservoir fluids. This report 
summarizes the results of the performance and applications testing 
of the 2370 Hg-Free PVT system. Density measurements were 
conducted on a pure fluid. The results were compared against liter- 
ature values and the prediction of an equation of state. Routine 
reservoir fluid analyses were conducted with a black oil and a 
retrograde condensate gas mixtures. Limited comparison of the re- 
sults were performed based on the same tests performed on a 
conventional mercury-based PVT apparatus. The results of these 
tests are included in this report. 


11873 (NIPER-670) National institute for Petroleum and 
Energy Research quarterly technical report, July 1-September 
30, 1992: Volume 1, Fuels research. National Inst. for Petroleum 
and Energy Research, Bartlesville, OK (United States). Jan 1993. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-83FE60149. Order Number DE93007978. Source: 
OSTI; NTIS; GPO Dep. 

Progress reports are presented for the following two fuel re- 
search programs: (1) development of analytical methodology for 
analysis of heavy crudes; and (2) thermochemistry and thermo- 
physical properties of organic nitrogen and diheteroatom-containing 
compounds. For the first research program, gasoline range (82- 
43°) components in liquid products from catalytic cracking whole 
Wilmington >650°F resid, Wilmington >650°F neutrals, and 
blends of neutrals plus 650-1000°F acids and bases were deter- 
mined by gas chromatography/mass spectroscopy. For the second 
research program, density measurements were completed for thi- 
anthrene between 450 K and near 570 K, and for phenoxathiin 
between 348 K and 548 K. Heat capacity measurements were be- 
gun for the dinitrogen compound 1,10-phenanthroline. 
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11874 (DOE/MC/28130-3286) Reserves in western basins: 
Fifth quarterly progress report. Caldwell, R.H. Scotia Group, Inc., 
Dallas, TX (United States). 8 Jan 1993. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-91MC28130. 
Order Number DE93009363. Source: OSTI; NTIS; GPO Dep. 
Work is continuing on the Greater Green River Basin area. Of 
the five plays identified by the USGS, we chose to firstly address 
the Lewis. Lewis Technical work on the Lewis is now completed, 
including relevant geological work, rock property determination and 
rationalization of test and performance data. This has resulted in 
the generation of a recovery factor model for the Lewis and initial 
results have been summarized and were presented at a DOE/GRI 
workshop in Denver during November, 1992. Following completion 
of the Lewis technical work, we have chosen to move on to the 
Mesaverde which represents the largest play in terms of potential 
volume, number of wells, thickness and complexity. As of this date, 
work on the Mesaverde is well underway with initial dataset and 
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base map construction completed and work commenced on calcu- 
lation of thickness and rock property information, concentrating 
firstly on the eastern side of the Greater Green River Basin. The 
following items highlight accomplishments to date: (1) Log Analysis: 
We have been working with EG&G Morgantown to obtain digitized 
well logs to avoid having to go through the process of digitizing 
material unnecessarily. (2) Test Data and Effectiveness of Frac 
Treatment: Through the work on the Lewis, an investigation was 
completed on attempting to correlate well performance with frac 
treatment. (3) Mapping and Analysis: The Mesaverde base maps 
have been constructed and the relevant well information identified. 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 11822, 11846, 11874 


11875 (SAND—92-2745C) Comparison study of hydraulic 
fracturing models — Test case: GRI Staged Field Experiment 
No. 3. Warpinski, N.R.; Moschovidis, Z.A.; Parker, C.D.; Abou- 
Sayed, |.S. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (SPE- 
25890;CONF-930487—1: 1993 joint Rocky Mountain Regional and 
Low Permeability Reservoirs symposium, Denver, CO (United 
States), 26-28 Apr 1993). Order Number DE93006294. Source: 
OSTI; NTIS; GPO Dep. 

This study is a comparison of hydraulic-fracture models run us- 
ing test data from the GRI Staged Field Experiment No. 3. Models 
compared include 2-D, pseudo-3-D, and 3-D codes, run on up to 
eight different cases. Documented in this comparison are the differ- 
ences in length, height, width, pressure and efficiency. The purpose 
of this study is to provide the completions engineer a practical 
comparison of the available models so that rational decisions can 
be made about which model(s) is optimal for a given application. 


0304 Products and By-Products 
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Refer also to citation(s) 12897, 12939, 12942, 13001, 13005, 
13022, 13026, 13027, 13030 


11876 (DOE/EV/20479-T4-Vol.3, pp. 185-234) Analysis of 
GRI North American Regional Gas Supply-Demand Model. 
Nesbitt, D.M.; Singh, J.; Pine, G.D.; Kline, D.; Barron, M.; Cheung, 
P.D. Stanford Univ., CA (United States). Energy Modeling Forum. 
Apr 1989. In North American Natural Gas Markets: Selected tech- 
nical studies. 424p. Order Number DE93006116. Source: OSTI; 
NTIS; INIS. 

This paper summarizes the results from the GRI North American 
Regional Gas Supply-Demand Model using the four scenarios de- 
fined for the Energy Modeling Forum Number 9 (EMF-9) described 
in EMF-9 Working Paper 9.4 (1987). The analysis is designed both 
to showcase the GRI North American Regional model as well as to 
infer meaningful results about the North American natural gas sys- 
tem. The focus of the analysis is not R&D per se; R&D analysis 
using the model is conducted regularly by GRI and described else- 
where. Rather, the objective is to analyze some of the major 
uncertainties in the North American gas market, uncertainties that 
potentially affect all players including GRI. In particular, the authors 
seek to quantify the overall economic environment in which produc- 
tion, transmission, distribution, consumption, and R&D decisions 
will be made and how different that overall environment might be 
under alternative assumptions. An attendant objective of this analy- 
sis has been to enlist economists from a range of organizations 
(producers, regulators, GRI, and consultants) to carefully scrutinize 
the GRI North American Regional model and results. In particular, 
the coauthors were assembled from diverse organizations to 
review and evaluate model outputs, applying their particular experi- 
ence and perspective. The four EMF-9 scenarios upon which this 
paper is based are described in detail later in this document. 
Briefly, scenario one represents a world with a surfeit of gas and a 
relatively high oil price projection; scenario two considers a lower 
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oil price forecast; scenario three assumes a pessimistic outlook for 
the gas resource base with the same oil prices as scenario one; 
and scenario four examines a higher level of demand for gas in the 
North American gas market. An important objective of this analysis 
is to illustrate the predictive power of multi-scenario comparisons 
(as contrasted with detailed analysis of any individual scenario). 


11877 (DOE/EIA—-0130(93/01)) Natural gas monthly, 
January 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Oil and Gas. 1 Feb 1993. 
141p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93007461. Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. 


11878 (DOE/EIA-0131(91)/S) Natural gas annual 1991: 
Supplement, Company profiles. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Oil and 
Gas. Jan 1993. 178p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93007320. Source: OSTI; NTIS; 
INIS; GPO; GPO Dep. 

The Natural Gas Annual 1991 provides information on the supply 
and disposition of natural gas to a wide audience including industry, 
consumers Federal and State agencies, and education institutions. 
This report, the Natural Gas Annual 1991 Supplement: Company 
Profiles, presents a detailed profile of selected companies. 


0307 Waste Management 
Refer also to citation(s) 11867 


0308 Environmental Aspects 


11879 (DOE/FE-0274T) Liquefied Gaseous Fuels Spill Test 
Facility. USDOE Assistant Secretary for Fossil Energy, Washing- 
ton, DC (United States). Feb 1993. 13p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93009201. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy's liquefied Gaseous Fuels Spill 
Test Facility is a research and demonstration facility available on a 
user-fee basis to private and public sector test and training spon- 
sors concerned with safety aspects of hazardous chemicals. 
Though initially designed to accommodate large liquefied natural 
gas releases, the Spill Test Facility (STF) can also accommodate 
hazardous materials training and safety-related testing of most 
chemicals in commercial use. The STF is located at DOE’s Nevada 
Test Site near Mercury, Nevada, USA. Utilization of the Spill Test 
Facility provides a unique opportunity for industry and other users 
to conduct hazardous materials testing and training. The Spill Test 
Facility is the only facility of its kind for either large- or small-scale 
testing of hazardous and toxic fluids including wind tunnel testing 
under controlled conditions. It is ideally suited for test sponsors to 
develop verified data on prevention, mitigation, clean-up, and envi- 
ronmental effects of toxic and hazardous gaseous liquids. The 
facility site also supports structured training for hazardous spills, 
mitigation, and clean-up. Since 1986, the Spill Test Facility has 
been utilized for releases to evaluate the patterns of dispersion, 
mitigation techniques, and combustion characteristics of select 
materials. Use of the facility can also aid users in developing emer- 
gency planning under US P.L 99-499, the Superfund Amendments 
anc Reauthorization Act of 1986 (SARA) and other regulations. 
The Spill Test Facility Program is managed by the US Department 
of Energy (DOE), Office of Fossil Energy (FE) with the support and 
assistance of other divisions of US DOE and the US Government. 
DOE/FE serves as facilitator and business manager for the Spill 
Test Facility and site. This brief document is designed to acquaint 
a potential user of the Spill Test Facility with an outline of the pro- 
cedures and policies associated with the use of the facility. 
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11880 (CONF-9205291-1) A chipless pipe cutter. Huebler, 
J.E. (institute of Gas Technology, Chicago, IL (United States)); 
Saha, N.C.; Drzewiecki, G.J.; Ching, G.K. Institute of Gas Technol- 
ogy, Chicago, IL (United States). [1992]. 11p. Sponsored by 
Institute of Gas Technology, Chicago, IL (United States). From 
1992 A.G.A. distribution/transmission conference; Kansas City, MO 
(United States); 4-6 May 1992. Source: OSTI; Institute of Gas 
Technology, 3424 South State Street, Chicago, IL 60616. 

This paper describes the development of a “chipless” pipe cuter 
for making hot-taps on steel and cast iron pipes. The technique 
being developed for Southern California Gas (SoCalGas) by the In- 
stitute of Gas Technology (IGT) is based on electric discharge 
cutting. It offers many advantages over mechanical cutters includ- 
ing the elimination of chips and a new form of hot-tap machine that 
is much lighter and easier to handle. 


11881 (GRI-91/0047) Rio Vista gas leak study: Belleaire 
Gas Field, California: Topical report, April 1989-January 1991. 
Wilkey, P.L. (Argonne National Lab., IL (United States)). Gas Re- 
search Inst., Chicago, IL (United States). Environment and Safety 
Research Dept.; Argonne National Lab., IL (United States). Aug 
1992. 119p. Sponsored by Gas Research Inst., Chicago, IL (United 
States). DOE Contract W-31109-ENG-38. Contract 5088-252-1770. 
Source: OSTI; INIS. 

The Rio Vista gas leak study evaluated methods for remotely 
sensing gas leaks from buried pipelines and developed methods to 
elucidate methane transport and microbial oxidation in soils. 
Remote-sensing methods were evaluated by singing gas leaks 
along an abandoned Pacific Gas and Electric (PG&E) gas field col- 
lection line in northern California and applying surface-based and 
airborne remote-sensing techniques in the field, including thermal 
imaging, laser imaging, and multispectral imagery. The remote- 
sensing techniques exhibited limitations in range and in their ability 
to correlate with ground truth data. To elucidate methane transport 
and microbial! oxidation in soils, a study of a controlled leak permit- 
ted field testing of methods so that such processes could be 
monitored and evaluated. Monitoring and evaluation techniques 
included (1) fied measurement of soil-gas concentrations, tempera- 
tures, and pressures; (2) laboratory measurement of soil physical/ 
chemical properties and activity of methane-oxidizing microorgan- 
isms by means of fiekd samples; and (3) development of a 
preliminary numerical analysis technique for combined soil-gas 
transpor/methane oxidation. Soil-gas concentrations at various 
depths responded rapidly to the high rate of gas leakage. The 
number of methane-oxidizing microorganisms in site soils rapidly 
increased when the gas leak was initiated and decreased after the 
leak was terminated. The preliminary field, laboratory, and numen- 
cal analysis techniques tested for this study of a controlled gas 
leak could be successfully applied to future studies of gas leaks. 
Because soil-gas movement is rapid and temporally variable, the 
use of several complementary techniques that permit generaliza- 
tion of site-specific results is favored. 


11882 (GRI-92/0073) Summary of the Geographic Informa- 
tion System workshop, held in Chicago, Illinois, May 29-30, 
1991: Final report, December 1989—December 1991. Thompson, 
P.J. (Argonne National Lab., IL (United States)); Sullivan, R.G.; 
Sundell, R.C.; Messersmith, J. Gas Research Inst., Chicago, IL 
(United States); Argonne National Lab., IL (United States). Dec 
1991. 90p. Sponsored by Gas Research Inst., Chicago, IL (United 
States). DOE Contract W-31109-ENG-38. (CONF-9105414— 
Summ.: Geographic information system workshop, Chicago, IL 
(United States), 29-30 May 1991). Order Number DE93007642. 
Source: OSTI; NTIS; GPO Dep. 

The Gas Research Institute, in conjunction with Argonne Na- 
tional Laboratory, sponsored a workshop on May 29-30, 1991, in 
Chicago, Illinois, to give gas utilities the opportunity to learn about 
the availability, applications, and benefits of Geographic Informa- 
tion Systems (GISs). This report is a synopsis of that workshop 
and contains brief discussions, followed by copies of the view- 
graphs shown at the workshop, for the following GIS topics: (1) 
introduction to GIS, (2) data development, (3) analytical functions, 
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(4) use for gas pipeline right-of-way applications, and (5)video 
imaging and simulation. 


11883 (NUTEK-NGAS-93-1) Rock engineering evaluation 
of the site conditions at the Roeda Sten Rock Laboratory 
(RSRL). He, Jibao (Chalmers Univ. of Technology, Gothenburg 
(Sweden). Dept. of Geotechnical Engineering). Swedish National 
Board for Industrial and Technical Development (NUTEK), Stock- 
holm (Sweden). 1992. 48p. Project NUTEK-654-004. Order 
Number DE93769998. Source: OSTI; NTIS. 

A summary of the geological and geotechnical investigations 
around Cavern A are provided in this section. As can be seen in 
previous sections, some parameters are not conclusive. Judge- 
ments will be made to clarify these inconsistencies; these may not 
be objective but absolutely necessary. It is worthwhile to mention 
that the results obtained in Cavern A is also valid for Cavern B, 
since any noticeable inhomogenity of the geological conditions has 
not been found at Roeda Sten. The properties listed below will be 
used without argument in the forthcoming analyses and modeling 
within the RSRL research project. (37 refs., 29 figs., 17 tabs.). 


11884 (NUTEK-NGAS—93-2) Interpretation of in-situ rock 
stresses at the Roeda Sten Rock Laboratory (RSRL). 
Dahlstroem, L.O. (Chalmers Univ. of Technology, Gothenburg 
(Sweden). Dept. of Geotechnical Engineering); He, Jibao. Swedish 
National Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). 1992. 31p. Project NUTEK-654-004. Order 
Number DE93769999. Source: OST]; NTIS. 

In-situ rock stress determination has been conducted at Roeda 
Sten Rock Laboratory (RSRL) in January 1990. Totally nine CSIRO 
Hollow Inclusion cells were overcored in two boreholes. A compre- 
hensive statistic method was used to interprete the data obtained 
from stress measurements at Roeda Sten. The measuring results 
were consistent enough to satisfactorily determinate the stress 
field. (15 refs., 16 figs., 13 tabs.). 


11885 (NUTEK-NGAS—93-3) Rock mechanical  conse- 
quences of refrigeration of cavern B in Roeda Sten. 
Dahlistroem, L.O. (Chalmers Univ. of Technology, Gothenburg 
(Sweden). Dept. of Geotechnical Engineering). Swedish National 
Board for Industrial and Technical Development (NUTEK), Stock- 
holm (Sweden). 1992. 59p. Project NUTEK-654-004. Order 
Number DE93770000. Source: OSTI; NTIS. 

During the time period December 1990 to May 1991, cavern B at 
Roeda Sten Rock Laboratory (RSRL) was cooled down to temper- 
atures below freezing point. The cooling system was designed to 
refrigerate the rock wall surface to -45 deg C. The duration of the 
cooling period was planned to be two months. But due to problems 
with the compressor, the cooling period ended up to be about 5 
months. The minimum temperature achieved was about -40 deg C 
in the cavern and -37 deg C on the cavern wall. The general pur- 
pose of the test in cavern B was to gain understanding of the rock 
mass response to thermomechanical loading. The cavern was 
therefore instrumentated with a large number of temperature 
gauges, extensometers, joint meters, convergence meters and 
strain gauges. The instrumentation was designed to record both ra- 
dial and tangential deformation. The results show that the rock 
mass response to thermomechanical loading is very complex. The 
maximum radial deformation, about 1 mm, occured between the 
rock wall and 4 m into the rock mass. The majority of the joint me- 
ters installed horizontally on the cavern wall registered tension. 
This may indicate that joints open up as a consequence of cooling. 
The magnitude of the aperture increase is depending on the mag- 
nitude of the compressive stresses. (31 figs., 3 appendices). 


11886 (NUTEK-NGAS—93-4) Introductory hydrogeological 
and gas tightness tests in Cavern A, Roeda Sten. Soeder, C.O. 
(Chalmers Univ. of Technology, Gothenburg (Sweden). Dept. of 
Geotechnical Engineering). Swedish National Board for Industrial 
and Technical Development (NUTEK), Stockholm (Sweden). 1992. 
67p. Project NUTEK-654-004. Order Number DE93770001. 
Source: OSTI; NTIS. 

The following report describes tests carried out in cavern A, 
RSRL between May and October, 1991. The main purpose with 
the tests was firstly to establish a hydrogeological model of the 
rock mass and secondly to investigate the air leakages from a 
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pressurized cavern. Another purpose was to study if these leakage 
rates can be estimated from hydrogeological parameters. The hy- 
drogeological mode! is based on different types of well tests and 
evaluation techniques. The results from these tests can be seen in 
section 5 and the hydrogeological model based on the results is 
explained in section 7.1. Sections 2 and 4 also explain the monitor- 
ing and calculations related to the air leakage tests. The results 
are presented in section 6; in section 7.2 an air leakage model of 
the rock mass is presented. Finally, in section 7.3, a brief descrip- 
tion of the hydromechanical behavior in the rock mass is 
presented. During loading tests of the cavern with water, part of 
the rock mass probably experienced a jacking phenomenon. Since 
these tests were focused on deformations within the rock mass for 
different pressures, only general conclusions can be made from the 
data. Still, the phenomenon seems worth discussing even in this 
report. (12 refs., 39 figs., 7 tabs.). 


11887 (NUTEK-NGAS—93-5) Rock mass deformations as a 
consequence of pressurization of Cavern A, Roeda Sten. He, 
Jibao (Chalmers Univ. of Technology, Gothenburg (Sweden). Dept. 
of Geotechnical Engineering). Swedish National Board for Industrial 
and Technical Development (NUTEK), Stockholm (Sweden). 1992. 
151p. Project NUTEK-654-004. Order Number DE93770002. 
Source: OSTI; NTIS. 

The Roeda Sten Rock Laboratory (RSRL) is planned for various 
mined gas storage schemes, including compressed and refriger- 
ated (liquefied) gas. Cavern A is designed and equipped for high 
gas pressure up to 8 MPa; and Cavern B for low temperatures 
down to -193 deg C. The first phase of tests in Cavern A were 
conducted in the summer of 1991, aimed to assess the fundamen- 
tal properties of the rock mass such as deformability and 
permeability. These, in turn, form the base for comparative studies 
of leakage and deformation, including leakage protection 
measures, such as water curtains, wall liners, etc., in the later ex- 
periments. The tests in the first phase in Cavern A included water 
injection, shut-in, air tightness tests and water pressure tests. The 
water pressure tests, mainly aimed to assess deformability of the 
rock mass, were conducted at up to 2 MPa water pressure in two 
pressure cycles. This report is aimed to describe the measurement 
system installed around cavern A and to present preliminary inter- 
pretation and raw data from the water pressure tests. (3 refs., 48 
figs., 5 tabs., appendix with raw data plottings). 


0330 Properties and Composition 
Refer also to citation(s) 13033 


0340 Combustion 
Refer also to citation(s) 12382, 12396, 13035 
04 OIL SHALES AND TAR SANDS 


0402 Reserves, Geology, and Exploration 
Refer also to citation(s) 14029 


0404 Oil Production, Recovery, and Refining 
Refer also to citation(s) 12923 


11888 (DOE/MC/11076-3296) Oil shale, tar sand, coal re- 
search advanced exploratory process technology, jointiy 
sponsored research: Quarterly technical progress report, 
October-December 1992. Speight, J.G. Western Research Inst., 
Laramie, WY (United States). [1992]. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-86MC11076. 
Order Number DE93009652. Source: OSTI; NTIS; GPO Dep. 
Accomplishments for the past quarter are presented for the fol- 
lowing five tasks: oil shale; tar sand; coal; advanced exploratory 
process technology; and jointly sponsored research. Oil shale re- 
search covers oil shale process studies. Tar sand research is on 
process development of Recycle Oil Pyrolysis and Extraction 
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(ROPE) Process. Coal research covers: coal combustion; inte- 
grated coal processing concepts; and solid waste management. 
Advanced exploratory process technology includes: advanced pro- 
cess concepts;advanced mitigation concepts; and oil and gas 
technology. Jointly sponsored research includes: organic and inor- 
ganic hazardous waste stabilization; CROW field demonstration 
with Bell Lumber and Pole; development and validation of a stan- 
dard test method for sequential batch extraction fluid; PGI 
demonstration project; operation and evaluation of the CO, HUFF- 
N-PUFF Process; fly ash binder for unsurfaced road aggregates; 
solid state NMR analysis of Mesaverde Group, Greater Green 
River Basin, tight gas sands; flow-loop testing of double-wall pipe 
for thermal applications; characterization of petroleum residue; 
shallow oil production using horizontal wells with enhanced oil re- 
covery techniques; surface process study for oil recovery using a 
thermal extraction process; NMR analysis of samples from the 
ocean drilling program; in situ treatment of manufactured gas plant 
contaminated soils demonstration program; and solid state NMR 
analysis of naturally and artificially matured kerogens. 


11889 (DOE/MC/11089-3212) Pressurized fluidized-bed 
hydroretorting of Eastern oll shales: Progress report, June— 
August, 1992. Roberts, M.J.; Mensinger, M.C.; Rue, D.M.; Lau, 
F.S. Institute of Gas Technology, Chicago, IL (United States). Sep 
1992. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-87MC11089. Order Number 
DE93008639. Source: OSTI; NTIS; GPO Dep. 

The Devonian oil shales of the Eastern United States are a sig- 
nificant domestic energy resource. The overall objective of the 
multi-year program, initiated in October 1987 by the US Depart- 
ment of Energy is to perform the research necessary to develop 
the pressurized fluidized-bed hydroretorting (PFH) process for pro- 
ducing oil from Eastern oil shales. The program also incorporates 
research on technologies in areas such as raw shale preparation, 
beneficiation, product separation and upgrading, and waste dis- 
posal that have the potential of improving the economics and/or 
environmental acceptability of recovering oil from oil shales using 
the PFH process. The program is divided into the following active 
tasks: Task 3. testing of process improvement concepts; Task 4. 
beneficiation research; Task 6. environmental data and mitigation 
analyses; Task 8. project management and reporting; and Task 9. 
information required for the National Environmental Policy Act. In 
order to accomplish all of the program objectives, the Institute of 
Gas Technology (IGT), the prime contractor, is working with four 
other institutions: The University of Alabama/Mineral Resources In- 
stitute (MRI), the University of Alabama College of Engineering 
(UA), University of Kentucky Center for Applied Energy Research 
(UK-CAER), and Tennessee Technological University (TTU). This 
report presents the work performed during the program quarter 
from June 1, 1992 through August 31, 1992. 


0405 Properties and Composition 
Refer also to citation(s) 11888 


0409 Waste Management 
Refer also to citation(s) 11889 


11890 (DOE/MC/11076-3198) Adsorption of aniline and 
toluidines on montmorillonite: Implications for the disposal of 
shale oil production wastes. Essington, M.E.; Bowen, J.M.; Wills, 
R.A.; Hart, B.K. Western Research Inst., Laramie, WY (United 
States). Jan 1992. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-86MC11076. Order Number 
DE93000237. Source: OSTI; NTIS; GPO Dep. 

Bentonite clay liners are commonly employed to mitigate the 
movement of contaminants from waste disposal sites. Solid and liq- 
uid waste materials that arise from the production of shale oil 
contain a vast array of organic compounds. Common among these 
compounds are the aromatic amines. in order to assess the ability 
of clay liner material to restrict organic compound mobility, the ad- 
sorption of aniline and o-, m-, and p-toluidine on Ca®* - and 
K*-saturated Wyoming bentonite was investigated. Adsorption ex- 
periments were performed under conditions of varied pH, ionic 





Strength, and dominate electrolyte cation and anion. organic 
adsorption on Ca** - and K*-saturated montmorillonite is pH de- 
pendent. For any given organic compound, maximum adsorption 
increases with decreasing ionic strength. organic compound ad- 
sorption is inhibited in the presence of sulfate and is greater in the 
Ca** systems than in the K* systems at any given ionic strength. 
High salt content and K* collapse the bentonite layers and limit ac- 
cess to and compete for adsorption sites. The K* ion is also more 
difficult to displace than Ca** from interlayer positions. Fourier 
transform infrared spectroscopic data show that the aniline com- 
pounds are adsorbed on bentonite through the hydrogen bonding 
of an amine hydrogen to a surface silica oxygen. Sulfate reduces 
amine adsorption by removing positively charged anilinium species 
from solution to form negatively charge sulfate complexes. Al- 
though adsorption of the substituted amines on bentonite is 
observed, aniline and toluidine adsorption is minimal in saline sys- 
tems and not detected in alkaline systems. Thus, in shale oil 
process waste disposal sites, the mobility of the anilines through 
bentonite liners will not be mitigated by sorption processes, as 
spent oil shale leachates are both highly alkaline and saline. 


0410 Environmental Aspects 


11891 (INIS-mf-13489) Desulfturization of Jordanian oll 
shale. Abu-Jdayil, B. M. University of Jordan, Amman (Jordan). 31 
Dec 1990. j260p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Oxy desulfurization process and caustic treatment were applied 
in this work to remove sulfur from Jordanian oil shale. The oxy 
desulfurization process has been studied in a batch process using 
a high pressure autoclave, with constant stirring speed, and oxy- 
gen and water were used as desulfurizing reagents. Temperature, 
oxygen pressure, batch time, and particle size were found to be 
important process variables, while solid/liquid ratio was found to 
have no significant effect on the desulfurization process. The re- 
sponse of different types of oil shale to this process varied, and the 
effect of the process variables on the removal of total sulfur, pyritic 
sulfur, organic sulfur, total carbon, and organic carbon were stud- 
ied. An optimum condition for oxy desulfurization of El-Lajjun oil 
shale, which gave maximum sulfur removal with low loss of car- 
bon, was determined from the results of this work. The continuous 
reaction model was found to be valid, and the rate of oxidation for 
El-Lajjun oil shale was of the first order with respect to total sulfur, 
organic sulfur, total carbon, and organic carbon. For pyritic sulfur 
oxidation, the shrinking core model was found to hold and the rate 
of reaction controlled by diffusion through product ash layer. An ac- 
tivation energy of total sulfur, organic sulfur, pyritic sulfur, total 
carbon, and organic carbon oxidation was calculated for the tem- 
perature range of 130 -190 degrees celsius. In caustic treatment 
process, aqueous sodium hydroxide at 160 degrees celsius was 
used to remove the sulfur from El-Lajjun oil shale. The variables 
tested (sodium hydroxide concentration and treatment time) were 
found to have a significant effect. The carbon losses in this pro- 
cess were less than in the oxy desulfurization process. 51 refs., 64 
figs., 121 tabs. (A.M.H.). 
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11892 (INIS-mf-13386, pp. 284-299) Significance of petrol- 
ogy in uranium ore processing with special reference to the 
copper tailings of Singhbum shear zone. Subrahmanyam, N.P. 
(Bhabha Atomic Research Centre, Hyderabad (India). Ore Dress- 
ing Section); Suniikumar, T.S.; Narasimhan, D.; Rao, N.K. 
Department of Atomic Energy, Bombay (India). Board of Research 
in Nuclear Sciences. 1991. [472p.] (CONF-8912172-: International 
symposium on uranium technology, Bombay (India), 13-15 Dec 
1989). In Proceedings of the international symposium on uranium 
technology [held at Bombay during 13-15 Dec 1989]. V. 1. Order 
Number DE93608776. Source: OSTI; NTIS (US Sales Only); INIS. 

In the absence of high-grade uranium resources, low-grade ores 
constitute a significant uranium resources in India, and preconcen- 
tration before leaching is of paramount importance in rendering 
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these resources viable, and minimizing environmental deterioration. 
Copper tailings of the Singhbhum Thrust Belt are one such lean 
resource and these ores are being exploited by setting up precon- 
centration plants at Mosaboni, Rakha and Surda. Intensive 
petrological work has been carried out on these ores in the labora- 
tory. Nature and distribution of uranium minerals in these ores is 
studied by microscopic examination of thin and polished sections; 
and the mineralogical composition, particle size and distribution of 
uranium values in various size fractions have been determined by 
a combination of sieving, heavy media separation, radiometric as- 
say and microscopic examination. In the light of the petrological 
data, various problems involved in the preconcentration and leach- 
ing of these lean ores, and different technical options in their 
exploitation are discussed. (author). 15 refs., 4 tabs. 


0504 Feed Processing 
Refer also to citation(s) 12233 


11893 (DOE/IG—0320) Disposal of excess capital equip- 
ment at the Fernald Environmental Management Project, 
Fernald, Ohio. USDOE Office of Inspector General, Oak Ridge, 
TN (United States). Eastern Regional Audit Office. 10 Feb 1993. 
25p. Sponsored by USDOE, Washington, DC (United States). 
Source: OSTI (Free of Charge). 

Report to the Secretary. 

The objective of this audit was to determine whether Department 
of Energy (DOE) and Westinghouse Environmental Management 
Company of Ohio (herein referred to as Westinghouse) excess 
equipment in accordance with Federal and DOE regulations and 
contract terms. Westinghouse did not dispose of Government 
equipment in accordance with Federal and DOE regulations, con- 
tract terms, and company policy. Westinghouse employees mixed 
contaminated equipment with uncontaminated equipment, disposed 
of Government equipment without DOE notification and approval, 
and sold Government equipment and scrap materials at less than 
maximum prices. These conditions occurred because DOE and 
Westinghouse management did not adequately enforce Federal 
and DOE property management regulations at Fernald. DOE and 
Westinghouse management were not aware of all Federal and 
DOE regulations on public sales, and Westinghouse did not ade- 
quately train the employee responsible for public sales of excess 
equipment and scrap. As a result, DOE incurred unnecessary 
costs and lost revenues of $117,918, and Westinghouse improperly 
disposed of equipment with a net book value of $246,042. More 
importantly, DOE is vulnerable to larger losses of equipment and 
revenues as it plans to dispose of $27.8 million in excess equip- 
ment during site cleanup. We recommend that the Manager, DOE 
Fernald Field Office (1) require the contractor to fully comply with 
Federal and DOE regulations for the disposal and sale of excess 
capital equipment, (2) disapprove the property management system 
at Fernald until corrective actions are taken to ensure full compli- 
ance with Federal and DOE regulations, (3) improve the quality of 
DOE’s property management system reviews at Fernald, and (4) 
advise the contracting officer to disallow from Westinghouse 
$363,960 for unnecessary costs incurred, lost revenues. 


11894 (INIS-mf-13439, pp. 5.4.1-5.4.12) Control and inter- 
locking of ventilation system at Advanced Fuel Fabrication 
Facility, BARC, Tarapur using microprocessor based pro- 
grammable logic controllers (Paper No. 5.4). Bhattacharyya, 
A.K. (Bhabha Atomic Research Centre, Bombay (india). Technical 
Services Division); Gupta, A.K.; Gabhane, N.S.; Chatterjee, T.K.; 
Venugopal. Department of Atomic Energy, Bombay (India). Board 
of Research in Nuclear Sciences. Jan 1992. [825p.] (CONF- 
9201134—: National symposium on advances in utility systems for 
industrial and nuclear installations, Bombay (india), 9-11 Jan 
1992). In Proceedings of the national symposium on advances in 
utility systems for industrial and nuclear installations (held at Bom- 
bay during January 9-11, 1992). Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A nuclear fuel fabrication facility has been set up by BARC at 
Tarapur. These fuel elements being radioactive emit nuclear radia- 
tion which is hazardous to human beings. Therefore these fuel 
elements during fabrication stage are handled in totally enclosed 
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transparent boxes known as glove boxes. To prevent leakage from 
these glove boxes the once through ventilation system at fuel fabri- 
cation facility has been designed and interlocked such that air flow 
is always from surrounding atmosphere to laboratory rooms to 
glove boxes. This is achieved by maintaining negative air pressure 
in laboratory rooms and still higher negative pressure in glove 
boxes. Some interlocking logics have been defined to achieve 
these interlocks by operating a combination of specified number of 
main exhaust blowers, glove exhaust blowers and supply blowers. 
This interlocking has been done on electrical side and being very 
complicated, programmable logic controllers have been used 
instead of electromagnetic relays for building the blocks of inter- 
locking scheme. With PLC, once the system is hard wired, any 
change in logic can be easily effected by reprogramming the sys- 
tem. In this paper the commissioning experience, teething troubles 
faced, remedial measures taken and modifications carried out are 
discussed. (author). 


11895 (INIS-mf-13448) Kinetic study of nitric dissolution of 
uranium oxide: Etude cinetique de la dissolution de l’oxyde 
d’uranium. Mellah, A. (Centre de Developpement des Materiaux, 
Algiers (Algeria)); Chegrouche, S.; Challa-Messad, Djohra; 
Mebarki, Djamel. Secretariat d’Etat a la Recherche, Algiers (Alge- 
ria). Sep 1992. [15p.] (in French). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The kinetic study of uranium oxide dissolution efficiency was de- 
termined at the following temperatures: 20, 40, 60 and 80 C. The 
rate constant and activation energy could not be calculated by log- 
arithmic and integral methods. This shows the complexity of the 
reaction mechanism of dissolution. 
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Refer also to citation(s) 12247, 12248, 12249, 12250, 12252, 
12279, 13754, 14399 
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Refer also to citation(s) 11976, 12179, 12462, 12712, 12722, 
12728, 12747, 13084, 13350 


11896 (ANLU/MCT/RP-72673, pp. 90-95) Irradiation perfor- 
mance. Hins, A.G.; Liu, Y.Y.; Tsai, H.C. Argonne National Lab., IL 
(United States). Materials and Components Technology Div. Apr 
1991. In Materials and Components Technology Division research 
summary, 1991. 199p. Order Number DE93006421. Source: 
OSTI; NTIS; INIS. 

The principal objective of the programs in this Section is to de- 
termine and assess the behavior of materials, principally fuels and 
claddings, in the core environment of nuclear reactors. This envi- 
ronment results in neutron damage and chemical, metallurgical, 
and mechanical processes that occur at high temperatures. The 
Section’s present activities include fuel development for liquid- 
metal-cooled reactors and production reactors, and characterization 
of irradiated materials from light-water reactors. The Section oper- 
ates the Alpha-Gamma Hot Cell Facility (AGHCF) and the 
Irradiated Materials Laboratory (IML), in which It conducts postirra- 
diation examinations and investigations. 


11897 (DPW-53-359) Improvements in heat recovery, GS 
process. Hood, J.P. Du Pont de Nemours (E.I.) and Co., Wilming- 
ton, DE (United States). Explosives Dept. 11 Feb 1953. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-320). Order Number 
DE93006054. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses improvements in heat recovery in 
the X Process. 


11898 (DPW-53-382) Project 8980, Savannah River Plant, 
200 Area, 221 Building, “B” line, Precipitator Catch Tank. Bar- 
ber, J.R. Du Pont de Nemours (E.|.) and Co., Aiken, SC (United 
States). Atomic Energy Div. 16 Feb 1953. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-299). Order Number DE93005230. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 
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Study of the latest drawing of the Precipitator Catch Tank has 
cast doubt on the ability of this vessel, as presently designed, to 
perform the functions for which it is intended. This memorandum 
discusses the shortcomings of the present design possible correc- 
tions. It also reviews the purpose of this tank and the proposed 
method of operation to accomplish this purpose. 


11899 (DPW-53-893) Project 8980, Savannah River Plant, 
200 Area Buildings 221-F&H, process changes required for 
maintaining quality of products. Smiley, S.D. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 9 Jun 1953. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACOS-76SR00001. (SR/H-302). 
Order Number DE93005628. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum discusses process changes required for 
maintaining quality of products. 


11900 (HW-62899) Hanford Laboratories Operation 
monthly activities report, November 1959. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Dec 1959. 159p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93006849. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, November 1959. Metallurgy, reactor fuels, chemistry, 
dosimetry, separation processes, reactor technology, financial 
activities, visits, biology operation, physics and instrumentation re- 
search, and employee relations are discussed. 


11901 (HW-67254) Hanford Laboratories Operation 
monthly activities report, October 1960. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Nov 1960. 166p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93006852. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, October 1960. Metallurgy, reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology, financial activities, visits, 
biology operation, physics and instrumentation research, and em- 
ployee relations are discussed, 


11902 (HW-68350) Hanford Laboratories Operation 
monthly activities report, January 1961. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Feb 1961. 169p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93006854. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, January 1961. Metallurgy, reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology, financial activities, visits, 
biology operation, physics and instrumentation research, and em- 
ployee relations are discussed. 


11903 (HW-68712) Hanford Laboratories Operation 
monthly activities report, February 1961. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Mar 1961. 175p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93006848. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, February 1961. Metallurgy, reactor fuels, chemistry, 
dosimetry, separation processes, reactor technology, financial 
activities, visits, biology operation, physics and instrumentation re- 
search, and employee relations are discussed. 


11904 (HW-69408) Hanford Laboratories Operation 
monthly activities report, April 1961. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 15 
May 1961. 176p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE93006856. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, April 1961. Metallurgy, reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology, financial activities, visits, 
biology operation, physics and instrumentation research, and em- 
ployee relations are discussed. 





11905 (HW-69822) Hanford Laboratories Operation 
monthly activities report, May 1961. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 15 
Jun 1961. 175p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93008441. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The monthly report for the Hanford Laboratories Operation, May 
1961. Reactor fuels, chemistry, dosimetry, separation processes, 
reactor technology, financial activities, biology operation, and 
physics and instrumentation research, operations research and 
synthesis operation, programming, laboratory auxiliaries operation, 
and professional placement and relations practices are discussed. 


11906 (HW-70165) Hanford Laboratories Operation 
monthly activities report, Jume 1961. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 15 
Jul 1961. 176p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 


DE93008442. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The monthly report for the Hanford Laboratories Operation, June 
1961. Reactor fuels, chemistry, dosimetry, separation processes, 
reactor technology, financial activities, biology operation, and 
physics and instrumentation research, operations research and 
synthesis operation, programming, laboratory auxiliaries operation, 
and professional placement and relations practices are discussed. 


11907 (HW-70658-Del.) Hanford Laboratories Operation 
monthly activities report, July 1961. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 15 
Aug 1961. 175p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93006720. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, July 1969. Metallurgy, reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology, financial activities, visits, 
biology operation, physics and instrumentation research, and em- 
ployee relations are discussed. 


11908 (HW-70872) Hanford Laboratories Operation 
monthly activities report, August 1961. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Sep 1961. 180p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93008445. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This is the monthly report for the Hanford Laboratories Operation 
August 1961. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
physics and instrumentation research, operations research and 


synthesis, programming, and radiation protection operation are dis- 
cussed. 


11909 (HW-71222) Hanford Laboratories Operation 
monthly activities report, September 1961. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
16 Oct 1961. 188p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93008446. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This is the monthly report for the Hanford Laboratories Operation 
September 1961. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology opera- 
tion, physics and instrumentation research, operations research 


and synthesis, programming, and radiation protection operation are 
discussed. 


11910 (HW-71535) Hanford Laboratories Operation 
monthly activities report, October 1961. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Nov 1961. 184p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93008447. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Operation 
October 1961. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
physics and instrumentation research, operations research and 
synthesis, programming, and radiation protection operation are dis- 
cussed. 
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11911 (HW-71921) Hanford Laboratories Operation 
monthly activities report, November 1961. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Dec 1961. 178p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93008449. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The monthly report for the Hanford Laboratories Operation, 
November 1961. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology 
operation, and physics and instrumentation research, operations re- 
search and synthesis operation, programming, laboratory auxiliaries 
operation, and technical administration operation are discussed. 


11912 (HW-72142) Hanford Laboratories Operation 
monthly activities report, December 1961. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Jan 1962. 175p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93008450. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The monthly report for the Hanford Laboratories Operation, May 
1961. Reactor fuels, chemistry, dosimetry, separation processes, 
reactor technology, financial activities, biology operation, and 
physics and instrumentation research, operations research and 
synthesis operation, programming, laboratory auxiliaries operation, 
and technical administration operation are discussed. 


11913 (HW-72902) Hanford Laboratories Operation 
monthly activities report, February 1962. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Mar 1962. 178p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93008453. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The monthly report for the Hanford Laboratories Operation, 
February 1962. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
and physics and instrumentation research, operations research and 
synthesis operation, and programming are discussed. 


11914 (HW-73202) Hanford Laboratories Operation 
monthly activities report, March 1962. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
16 Apr 1962. 213p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93009170. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Operation 
March 1962. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
physics and instrumentation research, operations research and 
synthesis, programming, and radiation protection operation are dis- 
cussed. 


11915 (HW-74153) Hanford Laboratories Operation 
monthly activities report, June 1962. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 16 
Jul 1962. 204p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93007981. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Operation 
June 1962. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
physics and instrumentation research, operations research and 
synthesis, programming, and radiation protection operation are dis- 
cussed. 


11916 (HW-74522) Hanford Laboratories Operation 
monthly activities report, July 1962. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 15 
Aug 1962. 210p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93007983. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Operation 
July 1962. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
physics and instrumentation research, operations research and 
synthesis, programming, and radiation protection operation are dis- 
cussed. 
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11917 (HW-74813) Hanford Laboratories Operation 
monthly activities report, August 1962. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
14 Sep 1962. 197p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93007985. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Operation 
August 1962. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
physics and instrumentation research, operations research and 
synthesis, programming, and radiation protection operation are dis- 
cussed. 


11918 (HW-75127) Hanford Laboratories Operation 
monthly activities report, September 1962. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Oct 1962. 195p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93009171. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The monthly report for the Hanford Laboratories Operation, 
September 1962. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology 
operation, and physics and instrumentation research, operations re- 
search and synthesis operation, and programming are discussed. 


11919 (HW-75376) Hanford Laboratories Operation 
monthly activities report, October 1962. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Nov 1962. 210p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93007986. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This is the monthly report for the Hanford Laboratories Operation 
October 1962. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
physics and instrumentation research, operations research and 


synthesis, programming, and radiation protection operation are dis- 
cussed. 


11920 (HW-75625) Hanford Laboratories Operation 
monthly activities report, November 1962. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
14 Dec 1962. 192p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93007063. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, November 1962. Metallurgy, reactor fuels, chemistry, 
dosimetry, separation processes, reactor technology, financial 
activities, visits, biology operation, physics and instrumentation re- 
search, and employee relations are discussed. 


11921 (HW-75925) Hanford Laboratories Operation 
monthly activities report, December 1962. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Jan 1963. 195p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93007065. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, December 1962. Metallurgy, reactor fuels, chemistry, 
dosimetry, separation processes, reactor technology, financial 
activities, visits, biology operation, physics and instrumentation re- 
search, and employee relations are discussed. 


11922 (HW-76315) Hanford Laboratories monthly activities 
report, January 1963. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 15 Feb 1963. 208p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007988. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Operation 
January 1963. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
physics and instrumentation research, operations research and 


synthesis, programming, and radiation protection operation are dis- 
cussed, 


11923 (HW-77046) Hanford Laboratories monthly activities 
report, March 1963. General Electric Co., Richland, WA (United 
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States). Hanford Atomic Products Operation. 15 Apr 1963. 218p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008459. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Operation 
March 1963. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
physics and instrumentation research, operations research and 
synthesis, programming, and radiation protection operation are dis- 
cussed. 


11924 (HW-77709) Hanford Laboratories monthly activities 
report, May 1963. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 14 Jun 1963. 227p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008460. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The monthly report for the Hanford Laboratories Operation, May 
1963. Reactor fuels, chemistry, dosimetry, separation processes, 
reactor technology, financial activities, biology operation, and 
physics and instrumentation research, and applied mathematics, 
and programming operation are discussed. 


11925 (HW-78052) Hanford Laboratories monthly activities 
report, June 1963. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 15 Jul 1963. 205p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007070. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, June 1963. Metallurgy, reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology, financial activities, visits, 
biology operation, physics and instrumentation research, and em- 
ployee relations are discussed. 


11926 (HW-78420) Hanford Laboratories monthly activities 


report, July 1963. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 15 Aug 1963. 207p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007072. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, July 1963. Metallurgy, reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology, financial activities, visits, 
biology operation, physics and instrumentation research, and em- 
ployee relations are discussed. 


11927 (HW-78758) Hanford Laboratories monthly activities 
report, August 1963. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 16 Sep 1963. 198p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007074. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, August 1963. Metallurgy, reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology, financial activities, visits, 
biology operation, physics and instrumentation research, and em- 
ployee relations are discussed. 


11928 (HW-79046) Hanford Laboratories monthly activities 
report, September 1963. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 15 Oct 1963. 
204p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE93007075. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, September 1963. Metallurgy, reactor fuels, chemistry, 
dosimetry, separation processes, reactor technology, financial 
activities, visits, biology operation, physics and instrumentation re- 
search, and employee relations are discussed. 


11929 (HW-79377) Hanford Laboratories monthly activities 
report, October 1963. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 15 Nov 1963. 212p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007078. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 





This is the monthly report for the Hanford Laboratories Opera- 
tion, October 1963. Metallurgy, reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology, financial activities, visits, 
biology operation, physics and instrumentation research, and em- 
ployee relations are discussed. 


11930 (HW-79726) Hanford Laboratories monthly activities 
report, November 1963. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 16 Dec 1963. 
210p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE93007079. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, November 1963. Metallurgy, reactor fuels, chemistry, 
dosimetry, separation processes, reactor technology, financial 
activities, visits, biology operation, physics and instrumentation re- 
search, and employee relations are discussed. 


11931 (HW-79999) Hanford Laboratories monthly activities 
report, December 1963. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 15 Jan 1964. 
190p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE93008580. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The monthly report for the Hanford Laboratories Operation, De- 
cember 1963. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology opera- 
tion, and physics and instrumentation research, and applied 
mathematics, and programming operations are discussed. 


11932 (HW-80560) Hanford Laboratories monthly activities 
report, January 1964. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 14 Feb 1964. 214p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008582. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, January 1964. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology opera- 
tion, physics and instrumentation research, applied mathematics, 
programming operation, and radiation protection are discussed. 


11933 (HW-81472) Hanford Laboratories monthly activities 
report, March 1964. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 15 Apr 1964. 196p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008586. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The monthly report for the Hanford Laboratories Operation, 
March 1964. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
and physics and instrumentation research, and applied mathemat- 
ics operation, and programming operations are discussed. 


11934 (HW-82001) Hanford Laboratories monthly activities 
report, April 1964. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 15 May 1964. 196p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008587. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, April 1964. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology opera- 
tion, physics and instrumentation research, applied mathematics, 
programming operation, and radiation protection are discussed. 


11935 (HW-82428) Hanford Laboratories monthly activities 
report, May 1964. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 15 Jun 1964. 173p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008589. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, May 1964. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology opera- 
tion, physics and instrumentation research, applied mathematics, 
programming operation, and radiation protection are discussed. 
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11936 (HW-83445) Hanford Laboratories monthly activities 
report, July 1964. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 14 Aug 1964. 178p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008592. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, July 1964. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology opera- 
tion, physics and instrumentation research, applied mathematics, 
programming operation, and radiation protection are discussed. 


11937 (HW-83820) Hanford Laboratories monthly activities 
report, August 1964. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 15 Sep 1964. 171p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008601. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The monthly report for the Hanford Laboratories Operation, 
August 1964. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
and physics and instrumentation research, and applied mathemat- 
ics, and programming operations are discussed. 


11938 (HW-84291) Hanford Laboratories monthly activities 
report, September 1964. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 15 Oct 1964. 
172p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE93008602. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The monthly report for the Hanford Laboratories Operation, 
September 1964. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology opera- 
tion, and physics and instrumentation research, and applied 
mathematics operations are discussed. 


11939 (HW-84474) Hanford Laboratories monthly activities 
report, October 1964. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 16 Nov 1964. 186p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008604. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The monthly report for the Hanford Laboratories Operation, 
October 1964. Reactor fuels, chemistry, dosimetry, separation pro- 
cesses, reactor technology, financial activities, biology operation, 
and physics and instrumentation research, and applied mathemat- 
ics operations are discussed. 


11940 (HW-84529) Hanford Laboratories monthly activities 
report, November 1964. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 15 Dec 1964. 
185p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE93008605. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, November 1964. Reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology, financial activities, biol- 
ogy operation, and physics and instrumentation research. 


11941 (HW-84591) Hanford Laboratories monthly activities 
report, December 1964. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 15 Jan 1965. 
179p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE93008606. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Operation, 
December 1964. Reactor fuels, chemistry, dosimetry, separation 
processes, reactor technology, financial activities, biology opera- 
tion, physics and instrumentation research, applied mathematics, 
programming operation, and radiation protection are discussed. 
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Refer also to citation(s) 12049, 12221 


11942 (ANL/CP-76463) Minimization of heat slab nodes 
with higher order boundary conditions. Solbrig, C.W. Argonne 
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National Lab., Idaho Falls, ID (United States). [1992]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-921102-48: Joint American Nuclear So- 
ciety (ANS)/European Nuclear Society (ENS) international meeting 
on fifty years of controlled nuclear chain reaction: past, present, 
and future, Chicago, IL (United States), 15-20 Nov 1992). Order 
Number DE93004238. Source: OSTI; NTIS; INIS; GPO Dep. 

The accuracy of a numerical solution can be limited by the nu- 
merical approximation to the boundary conditions rather than the 
accuracy of the equations which describe the interior. The study 
presented in this paper compares the results from two different nu- 
merical formulations of the convective boundary condition on the 
face of a heat transfer slab. The standard representation of the 
boundary condition in a test problem yielded an unacceptable error 
even when the heat transfer slab was partitioned into over 300 
nodes. A higher order boundary condition representation was 
obtained by using a second order approximation for the first deriva- 
tive at the boundary and combining it with the general equation 
used for inner nodes. This latter formulation produced reasonable 
results when as few as ten nodes were used. 


11943 (ARH-1504-Del.) 200 Areas operation monthly re- 
port, April 1970. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 21 May 1970. 51p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93008597. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Operation of ARHCO-managed production facilities in Hanford 
200 Areas was satisfactory during April and major product output 
schedules were met. Purex began and completed processing Al- 
clad 94 U-containing fuel-grade Pu. Uranium Oxide Plant resumed 
calcining operations, processing enriched UNH feed from current 
Purex campaign. Operations in Pu processing facility were limited 
to 2 weeks. Pu reclamation facility operated the entire month re- 
covering fuel-grade Pu. Decontamination following the Sr radiation 
incident of March 22, progressed well. B Plant operation resumed 
with processing of PAS, and the Cs ion exchange unit was started 


up. A new 1C extraction column pulser was installed and is being 
tested while CAW feed is being prepared. 3.16 MCi cerium-144 
was shipped to PNL. 


11944 (CEA-CONF-11125) How to prepare and to accom- 
pany the operation of an industrial unit owing to process 
engineering: The case of nuclear fuel reprocessing. Baron, P. 
CEA Centre d'Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1992. [8p.] (in 
French). (CONF-9207183-: Congress on opportunities process en- 
gineering to improve industrial performance, Paris (France), 6-7 Jul 
1992). Source: OSTI; NTIS (US Sales Only); INIS. 

The methodology used for the development of simulation codes 
of unitary operations comprises 4 steps: process analysis, mathe- 
matical formulation and data identification, numerical solution of the 
problem and finally validation. Optimization of the Purex process at 
La Hague reprocessing pliant is taken as an example. 


11945 (CONF-930403-13) Radiation Effects and Compo- 
nent Hardening testing program at the Oak Ridge National 
Laboratory: Consolidated Fuel Reprocessing Program. Draper, 
J.V.; Weil, B.S.; Chesser, J.B. Oak Ridge National Lab., TN 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 5. top- 
ical meeting on robotics and remote systems; Knoxville, TN (United 
States); 26-29 Apr 1993. Order Number DE93006730. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper describes Phase II of the Radiation Effects and Com- 
ponent Hardening (REACH) testing program, performed as part of 
the joint collaborative agreement between the United States De- 
partment of Energy (USDOE) and the Power Reactor and Nuclear 
Fuel Development Corporation (PNC) of Japan, Components and 
materials were submitted to 10° R/hr gamma radiation fields for 


10,000 hr, producing accumulated doses of 10° R; most performed 
as expected. 


11946 (HW-58711-Del.) Chemical Processing Department 


monthly report for December 1958. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 21 
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Jan 1959. 71p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE93006711. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report for December 1958, from the Chemical Processing 
Department at HAPO, discusses the following: Production opera- 
tion; Purex and Redox operation; Finished products operation; 
maintenance: Financial operations; facilities engineering; research; 
and employee relations. 


11947 (HW-59079-Del.) Chemical Processing Department 
monthly report for January 1959. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 Feb 
1959. 76p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93006712. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report for January 1959, from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance: Financial operations; facilities engineering; research; and 
employee relations. 


11948 (HW-59434-Del.) Chemical Processing Department 
monthly report for February 1959. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 20 
Mar 1959. 73p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93006713. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report for February 1959, from the Chemical Processing 
Department at HAPO, discusses the following: Production opera- 
tion; Purex and Redox operation; Finished products operation; 
maintenance: Financial operations; facilities engineering; research; 
and employee relations. 


11949 (HW-65935-Del.) Chemical Processing Department 
monthly report for June 1960. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Jul 
1960. 55p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93006714. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report for June 1960, from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance: Financial operations; facilities engineering; research; and 
employee relations. 


11950 (HW-69051) Chemical Processing Department 
monthly report, March 1961. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 21 Apr 1961. 
59p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93006855. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report for March 1961, from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance: Financial operations; facilities engineering; research; and 
employee relations. 


11951 (HW-70182) Chemical Processing Department 
monthly report for June 1961. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Jul 
1961. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93008443. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for June 1961 from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; weapons manufacturing operation; and safety 
and security. 


11952 (HW-70588) Chemical Processing Department 
monthly report, July 1961. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 21 Aug 1961. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008444. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 





This report, for July 1961 from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; weapons manufacturing operation; and safety 
and security. 


11953 (HW-71577) Chemical Processing Department 
monthly report for October 1961. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Nov 
1961. 49p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93008448. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for October 1961 from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; weapons manufacturing operation; and safety 
and security. 


11954 (HW-72551) Chemical Processing Department 
monthly report, January 1962. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Feb 
1962. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93008792. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, for January 1962 from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; weapons manufacturing operation; and safety 
and security. 
11955 


(HW-73193) Chemical Processing Department 


monthly report for March 1962. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 Apr 
1962. 45p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract ACO06-76RL01830. Order Number 
DE93009169. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for March 1962 from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; weapons manufacturing operation; and safety 
and security. 


11956 (HW-73525) Chemical Processing Department 
monthly report, April 1962. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 21 May 1962. 
44p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE93008454. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report, from the Chemical Processing Deparment at HAPO, 
for April 1962 discusses the following: Production operation; Purex 
and Redox operation; finished products operation; maintenance; 
financial operations; facilities engineering; research; employee rela- 
tions; special separation processing; and auxiliaries operation. 


11957 (HW-73884) Chemical Processing Department 
monthly report, May 1962. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 21 Jun 1962. 
47p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE93008455. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for May 1962 from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; and safety and security. 


11958 (HW-74151) Chemical Processing Department 
monthly report, June 1962. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 20 Jul 1962. 
47p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007980. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 
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This report, for June 1962 from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; and safety and security. 


11959 (HW-74505) Chemical Processing Department 
monthly report for July 1962. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 20 Aug 1962. 
46p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007982. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for July 1962 from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; and safety and security. 


11960 (HW-74804) Chemical Processing Department 
monthly report, August 1962. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 21 Sep 1962. 
44p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007984. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for August 1962 from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; and safety and security. 


11961 (HW-75470) Chemical Processing Department 
monthly report, October 1962. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Nov 
1962. 47p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93007987. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, from the Chemical Processing Department at HAPO, 
for October, 1962 discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; and weapons manufacturing operation. 


11962 (HW-76848) Chemical Processing Department 
monthly report, February 1963. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Mar 
1963. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93008458. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for February 1963 from the Chemical Processing 
Department at HAPO, discusses the following: Production opera- 
tion; Purex and Redox operation; Finished products operation; 
maintenance; Financial operations; facilities engineering; research; 
employee relations; weapons manufacturing operation; and safety 
and security. 


11963 (HW-79480) Chemical Processing Department 
monthly report, October 1963. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Nov 
1963. 45p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract ACO06-76RL01830. Order Number 
DE93008461. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for October 1963 from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; weapons manufacturing operation; and safety 
and security. 


11964 (HW-80243) Chemical Processing Department 
monthly report, December 1963. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 22 Jan 
1964. 45p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93008581. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, for December 1963 from the Chemical Processing 
Department at HAPO, discusses the following: Production opera- 
tion; Purex and Redox operation; Financial operations; facilities 
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engineering; research; and employee relations. Weapons manufac- 
turing operation; and safety and security. 


11965 (HW-80672) Chemical Processing Department 
monthly report for January 1964. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 Feb 
1964. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93008583. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for January 1964 from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Financial operations; facilities 
engineering; research; and employee relations. Weapons manufac- 
turing operation; and safety and security. 


11966 (HW-81078) Chemical Processing Department 
monthly report for February 1964. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 20 
Mar 1964. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE93008585. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for February 1964 from the Chemical Processing 
Department at HAPO, discusses the following: Production opera- 
tion; Purex and Redox operation; Financial operations; facilities 
engineering; research; and employee relations. Weapons manufac- 
turing operation; and safety and security. 


11967 (HW-82089) Chemical Processing Department 
monthly report for April 1964. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 22 May 
1964. 45p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93008588. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for April 1964 from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Financial operations; facilities 
engineering; research; and employee relations. Weapons manufac- 
turing operation; and safety and security. 


11968 (HW-83102) Chemical Processing Department 
monthly report for June 1964. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 22 Jul 
1964. 44p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93008591. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for June 1964 from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; weapons manufacturing operation; and safety 
and security. 


11969 (HW-83508) Chemical Processing Department 
monthly report for July 1964. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 21 Aug 1964. 
41p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008593. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report, for July 1964 from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; weapons manufacturing operation; and safety 
and security. 


11970 (HW-83876) Chemical Processing Department 
monthly report for August 1964. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Sep 
1964. 42p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract AC06-76RL01830. Order Number 
DE93008594. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, for August 1964 from the Chemical Processing De- 
partment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 


employee relations; weapons manufacturing operation; and safety 
and security. 
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11971 (HW-84354) Chemical Processing Department 
monthly report for September 1964. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 21 
Oct 1964. 45p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93008603. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, for September 1964 from the Chemical Processing 
Department at HAPO, discusses the following: Production opera- 
tion; Purex and Redox operation; Finished products operation; 
maintenance; Financial operations; facilities engineering; research; 


employee relations; weapons manufacturing operation; and safety 
and security. 


11972 (IAEA-AL-069) A column exchange chromato- 
graphic procedure for the automated purification of analytical 
samples in nuclear spent fuel reprocessing and plutonium fuel 
fabrication. Zahradnik, P.; Swietly, H.; Doubek, N.; Bagliano, G. 
International Atomic Energy Agency, Seibersdorf (Austria). Safe- 
guards Analytical Lab. Nov 1992. [26p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

A Column Exchange Chromatographic procedure using Tri-n- 
Octyl-Phosphine-Oxide (TOPO) as stationary phase, is in routine 
use at SAL since 1984 on nuclear spent fuel reprocessing and on 
Pu product samples, prior to alpha and mass spectrometric analy- 
sis. This standard procedure was further on modified in view of its 
automation in a glove box; the resulting new procedure is 
described in this paper. Laboratory Robot Compatible (LRC) dis- 
posable columns were selected because their dimensions are 
particularly favorable and reproducible. A less corrosive HNO3-HI 
mixture substituted the former HC1-HI plutonium eluant. The inor- 
ganic support of the stationary phase used to test the above 
mentioned changes was unexpectedly withdrawn from the market 
so that another support had to be selected and the procedure re- 
optimized accordingly. The resulting procedure was tested with the 
robot and validated against the manual procedure taken as refer- 
ence: the comparison showed that the modified procedure meets 
the analytical requirements and has the same performance than 
the original procedure. (author). Refs, figs and tabs. 


11973 (INIS-mf-13439, pp. 4.6.1-4.6.12) Development and 
construction of power distribution network in reprocessing 
plants (Paper No. 4.6). Mishra, Hrishikesh (Bhabha Atomic Re- 
search Centre, Bombay (India). Fuel Reprocessing Div.); Kar, G.C. 
Department of Atomic Energy, Bombay (India). Board of Research 
in Nuclear Sciences. Jan 1992. [825p.] (CONF-9201134—: National 
symposium on advances in utility systems for industrial and nuclear 
installations, Bombay (India), 9-11 Jan 1992). In Proceedings of 
the national symposium on advances in utility systems for industrial 
and nuclear installations (held at Bombay during January 9-11, 
1992). Order Number DE93618031. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Considering the various health and safety related electrical 
equipments and control systems in the reprocessing plant, it is es- 
sential that the design of distribution network ensures safety and 
reliability of the highest order. On the basis of first hand experience 
gained during construction, operation and maintenance of the exist- 
ing reprocessing plants, it has been possible to formulate a design 
criteria and a quality assurance programme for development of the 
distribution network. The paper deals with the following steps of 
development and construction of the distribution network : design 
criteria, design tools, technical specifications, and quality surveil- 
lance programmes. (author). 5 refs. 


11974 (INIS-mf-14121) Reprecipitation from MOX fuel solu- 
tions, and analysis of microparticle formation within the 
PUREX process. Final report. Henkelmann, R. Technische Univ. 
Muenchen, Garching (Germany). Inst. fuer Radiochemie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Oct 1990. 25p. (In German). Contract BMFT 02U5877. Order Num- 
ber DE93769067. Source: OSTI; NTIS (US Sales Only); INIS. 

It is necessary to overcome disturbances by feed sludge, which 
inspite of fine purification of the feed solution, occurs as a high- 
level radioactive precipitate, and by subsequently occurring 
precipitations from the fuel solution, in order to optimize the disso- 
lution of high burnup fuels, above all mixed oxide fuels, in the 





course of reprocessing. The objective is to reduce as far as possi- 
ble the solid share of fuels, fission products, cladding and 
structural materials as well as of impurities in the nitric solution. 
Such reduction requires a detailed analysis of the composition, the 
chemical state and, if necessary, the structure of the residue from 
the dissolution process of the various fuel types under different 
burnup conditions. (orig/BBR). 


11975 (ISO-365-Del.) Chemical Processing Division 
monthly report, June 1966. Isochem Inc., Richland, WA (United 
States). 1966. 49p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93006688. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report for June 1966, from the Chemical Processing Depart- 
ment at HAPO, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance: Financial operations; facilities engineering; research; and 
employee relations. 


11976 (iSO-712) Chemical Processing Division monthly re- 
port, June 1967. Sullivan, E.T. Isochem Inc., Richland, WA (United 
States). 20 Jul 1967. 49p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93006698. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the progress report form the Hanford Facility 200 Area 
Operations for the month of June 1967. Operations described in- 
clude: Production Planning Section; Purex Section; Plutonium 
Finishing Section; Waste Management Section; Technical Services 
Section; CPD Services Section; Research & Engineering Depart- 
ment; Facilities Engineering Department; Finance Department; 
Industrial Relations and Administration Department; Personnel ac- 
tivities; reports issued; and patent summary. 


11977 (WSRC-MS-92-440) Risk assessment data bank de- 
sign at the Savannah River Site. Townsend, C.S.; Johnson, K.B. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93004296. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site has designed and implemented a data- 
base system containing a series of compilations of incidents used 
primarily for risk assessment. Four databases have been designed 
and implemented using advanced database management system 
computer software. These databases exist for reprocessing, fuel 
fabrication, waste management, and the Savannah River Technol- 
ogy Center. They are combined into one system caged the Risk 
Assessment Methodology (RAM) Fault Tree Data Banks. This pa- 
per will discuss the logical design of the data, the menus, and the 
operating platform. Built-in updating features, such as batch and 
on-line data entry; data validation methods; automatic update fea- 
tures; and expert system programs, will also be discussed. User 
functions, such as on-line search/view/report and statistical func- 
tions, will be presented. Security features and backup and recovery 
methods will also be covered. 


0509 Transport, Handling, and Storage 
Refer also to citation(s) 12191, 12213, 12277, 12929, 13444 


11978 (ANL/MCT/RP-77582, pp. 129-141) Transportation of 
hazardous materials. Carlson, R.D.; Fabian, R.R.; Oras, J.J.; 
Pennington, E.M.; Prohammer, F.G.; Raske, D.T.; Shah, V.L.; Tu- 
rula, P. Argonne National Lab., IL (United States). Materials and 
Components Technology Div. Nov 1992. In Materials and Compo- 
nents Technology Division research summary, 1992. 158p. Order 
Number DE93004228. Source: OSTI; NTIS; INIS. 

The Transportation of Hazardous Materials Section primarily pro- 
vides direct technical assistance to DOE in reviewing Safety 
Analysis Reports for Packaging (SARPs) of nuclear shipping 
packages for compliance with DOE Orders and with NRC and De- 
partment of Transportation regulations. In addition, the Section 
provides technical support to DOE on a variety of generic waste 
management and transportation issues, including the production 
and distribution of training and public information videos. 
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11979 (DOE/LLW-164) Offsite hazardous waste shipment 
data collection. Page, L.A; Rohe, M.J.; Casey, C. EG and G 
Idaho, Inc., Idaho Falls, 1D (United States). Dec 1992. 57p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE93007229. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Past practices at the US Department of Energy (DOE) sites for 
offsite release of hazardous waste are being reviewed to determine 
if radioactively contaminated hazardous wastes were released to 
commercial treatment, storage, and disposal facilities. Records in- 
dicating the presence of radioactivity in waste shipped to and 
treated at a commercial incineration facility led to a ban on offsite 
hazardous waste shipments and investigation of past practices for 
offsite release of hazardous waste from the DOE sites. Hazardous 
waste shipment data collected from some DOE sites revealed con- 
taminated waste shipments were sent to commercial treatment, 
storage, and disposal facilities during the 1980 through 1991 re- 
porting period. These waste shipments were determined to be 
radioactive based on current standards. To follow up on past ship- 
ments of waste from all DOE facilities, a data request was sent to 
the DOE field sites for completion. The data request required the 
sites to categorize the past waste shipments according to current 
standards as clean, likely clean, likely radioactive, or known ra- 
dioactive. 


11980 (DPSPU-—82-272-103) Nuclear criticality safety in 
shipping radioactive waste to Building 643-7G. Reilly, T.A. Du 
Pont de Nemours (E.!.) and Co., Aiken, SC (United States). 11 
Aug 1982. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035 ;AC09-76SR00001. Or- 
der Number DE93003181. Source: OSTI; NTIS; GPO Dep. 

This report discusses the safety.of shipping radioactive waste to 
Building 643-G at the Savannah River Plant for storage. It was 
conservatively recommended that the sum of nuclear safety frac- 
tions for a shipment be two or less. For Pu-239 this means 390 
grams or less per shipment, which was found to be too restrictive 
for JB-Line operations. This study was undertaken to study ship- 
ping configurations of 55 gal drums containing up to the drum limit 
of 195g Pu-239 and provide limits based on these calculations. 


11981 (ETDE-IT—93-67) Technical specification for design, 
fabrication use and maintenance of tie-down system. Curcu- 
ruto, S.; Palmieri, G.; Orsini, A.; Trivelloni, S. ENEA, Rome (italy). 
Direzione Sicurezza Nazionale e Protezione Sanitaria - Area Ener- 
getica; ENEA, Rome (italy). Area Energia Ambiente e Salute. 
1992. 8p. (CONF-9209308—1: Patram '92, Yokohama City (Japan), 
13-18 Sep 1992). Order Number DES3769408. Source: OSTI; 
NTIS (US Sales Only); INIS. 

IAEA (International Atomic Energy Agency) Safety Series n. 6 
states that, to ensure compliance with the Regulation, the programs 
of quality assurance must be put in practice either for design, man- 
ufacture, testing, documentation, use and maintenance and 
inspection of all packages or for transport and intransit storage op- 
erations. Therefore, in view of a standardization coming from Q.A. 
criteria, the Italian competent authority for transport of radioactive 
material (ENEA-DISP) is preparing a technical guide for the design, 
construction, use and maintenance of tie-down systems for road 
transport of packages containing radioactive materials. The paper 
shows some phases of the program started by ENEA-DISP for the 
drafting up of the technical guide. ENEA is the Italian National 
Agency for Energy, New Technologies and the Environment, and 
DISP is the Nuclear Safety and Health Protection Directorate. 


11982 (IAEA-TECDOC-678, pp. 369-373) Criticality calcula- 
tions for a BWR spent fuel pool. Barcenas-Robles, M. (Comision 
Nacional de Seguridad Nuclear y Salvaguardias, Mexico City (Mex- 
ico)); Filio-Lopez, C. International Atomic Energy Agency, Vienna 
(Austria). Dec 1992. (CONF-9110472—: Technical committee meet- 
ing and workshop on LWR core design parameters, Rez 
(Czechoslovakia), 7-11 Oct 1991). In Advanced calculational meth- 
ods for power reactors and LWR core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, France, 
10-14 September 1990 and a technical committee meeting and 
workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[391p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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In this paper we present the methodology used for calculating 
the effective multiplication constant (Key) for BWR spent fuel ar- 
rangements. The calculations were performed for the spent fuel 
pool specified in the Final Safety Analysis Report for the BWR Nu- 
clear Plant at Laguna Verde, Veracruz. The computer codes 
RECORD and MIXQUIC were used to perform these calculations. 
The macroscopic cross sections for two energy groups were ob- 
tained with the RECORD code assuming 3 w/o U-235 enrichment 
and no gadolinium for the fuel elements and stainiess steel sur- 
rounding the fuel assembly. The spent fuel racks geometry and 
cross sections were used along with the MIXQUIC code to perform 
the two-dimensional criticality calculations with no neutron leakage 
along the axial axis. Additional calculations were performed chang- 
ing the temperature, fuel assemblies pitch and tube wall thickness. 
The results show that the multiplication constant obtained is less 
than the value of 0.95 required as a limit for the design of a spent 
fuel pool. (author). 3 refs, 5 figs, 1 tab. 


11983 (IAEA-TECDOC-679) Consolidation of spent fuel 
rods from LWRs: Current procedures and future plans with 
reference to work in the USA and Germany. International Atomic 
Energy Agency, Vienna (Austria). Dec 1992. [35p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report presents the current status of the process by which 
light water reactor spent fuel is consolidated for the purpose of de- 
creasing the space needed for interim storage and final disposal. 
The process is called rod consolidation. Light water reactor fuel 
consists of two distinct sets of components: the fuel rods and the 
skeleton (spacer grids, end-fittings and guide tubes), termed 
non-fuel bearing components (NFBCs). The process entails the dis- 
assembly of irradiated nuclear fuel into individual fuel rods and the 
NFBCs. Fuel compaction ratios of 2 to 1 can be achieved, thus the 
rods from two fuel assemblies can be stored in the space required 
for one assembly. NFBCs compaction ratios of 8 or 10 to 1 can be 
achieved, thus the skeletons from 8 or 10 fuel assemblies can be 
stored in the space required for a single assembly. Information pre- 
sented in this report is intended to provide a basis for incorporation 
of the rod consolidation process into an effective overall spent fuel 
management strategy (interim storage to final disposal). Since rod 
consolidation is a process, it must be performed in a facility. This 
can be either a facility dedicated to the process (e.g. away-from- 
reactor hot cell) or an existing facility (e.g. at-reactor spent fuel 
pool). The report is also intended to acquaint the reader with the 
many rod consolidation concepts. It aims at developing an under- 
standing of the fundamentals of rod consolidation and appreciation 
of the interdependency of the process and the facility in which it 
will take place. It can also be of interest to those who decide on 
constructing additional capacity or even transshipment. The reason 
is that rod consolidation will result in lowering the number of han- 
dling events because each handling event will move twice as much 
fuel. Lower handling is desirable because it is the main cause of 
abnormal incidents in spent fuel management. Also for shipment, 
the number of casks is reduced, lowering the risk to the public. 


11984 (INIS-mf-13439, pp. 4.8.1-4.8.51) Development of in- 
digenous under water flood lights for fuel pool (Paper No. 4.8). 
Agarwal, Kailash (Bhabha Atomic Research Centre, Bombay (in- 
dia). Fuel Reprocessing Div.); Seetharamiah, P.; Mishra, 
Hrishikesh; Kar, G.C. Department of Atomic Energy, Bombay (In- 
dia). Board of Research in Nuclear Sciences. Jan 1992. [825p.] 
(CONF-9201134—: National symposium on advances in utility sys- 
tems for industrial and nuclear installations, Bombay (India), 9-11 
Jan 1992). In Proceedings of the national symposium on advances 
in utility systems for industrial and nuclear installations (held at 
Bombay during January 9-11, 1992). Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The spent fuel elements from nuclear reactors are received and 
stored in the spent fuel pool for further cooling at the Reprocessing 
Plants. Since these fuel assemblies are highly radioactive, all oper- 
ations such as unloading from the transport cask, storage and 
reloading into charging cask etc. are carried out under water by re- 
mote handling equipments. In order to execute these operations 
safely and efficiently, adequate illumination has to be maintained 
uniformly throughout the fuel pool which is achieved by underwater 
flood lights. In the existing instalations at Plutonium Plant, Trombay 
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and PREFRE, imported under water fittings have been used. For 
KAPP Plant, an attempt has been made to develop these underwa- 
ter flood lights indigenously. This is an effort to reduce dependence 
on foreign suppliers. The other advantage of indigenisation is the 
shortening of delivery periods, lower costs, effective follow-up and 
an overall development of Indian industries. (author). 


11985 (ORNL/TM-12141) Feasibility study—computerized 
application of the hazardous material regulations. Ferrada, J.J.; 
Green, V.M.; Rawl, R.R. Oak Ridge National Lab., TN (United 
States). Sep 1992. 98p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. Order Number 
DE93003666. Source: OSTI; NTIS; INIS; GPO Dep. 

The feasibility of developing a full expert system for transporta- 
tion and packaging of hazardous and radioactive materials was 
initiated within the framework of three subtasks: (1) analysis of 
commercial packages related to regulation scanning, (2) analysis of 
computer languages to develop the expert system, and (3) devel- 
opment of expert system prototypes. The strategy to develop the 
latter subtask was to first,develop modules to capture the knowl- 
edge of different areas of transportation and packaging and 
second, to analyze the feasibility of appending these different mod- 
ules in one final full package. The individual modules development 
contemplated one prototype for transporting and packaging of ra- 
dioactive material and another for transporting hazardous chemical 
materials. In the event that it is not feasible to link these two pack- 
ages, the modules can always be used as stand-alone tools, or 
linked as a single package with some restrictions in their applicabil- 
ity. The work done during this fiscal year has focused on 
developing a prototype for transporting radioactive materials. 


11986 (WHC-SA-1598) Release protocol to address DOE 
moratorium on shipments of waste generated in radiologically 
controlled areas. Rathbun, L.A.; Boothe, G.F. Westinghouse Han- 
ford Co., Richland, WA (United States). Oct 1992. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-930130-6: 26. Health Physics Society 
midyear topical meeting on environmental health physics, Coeur 
d'Alene, ID (United States), 24-28 Jan 1993). Order Number 
DE93004507. Source: OSTI; NTIS; INIS; GPO Dep. 

On May 17, 1991 the US DOE Office of Waste Operations 
issued a moratorium on the shipment of hazardous waste from ra- 
diologically contaminated or potentially contaminated areas on DOE 
sites to offsite facilities not licensed for radiological material. This 
document describes a release protocol generated by Westinghouse 
Hanford submitted for US DOE approval. Topics considered include 
designating Radiological Materials Management Areas (RMMAs), 
classification of wastes, handling of mixed wastes, detection limits. 


11987 (WHC-SP-0831) Criterla impacting shipments of 
Rocky Flats Plant radioactive mixed wastes. Clawson, R.L.; 
Eide, J.H. Westinghouse Hanford Co., Richland, WA (United 
States). May 1992. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-87RL10930. Order Number 
DE93006595. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Hanford Company, Transportation and Packaging 
Division, under contract for the Los Alamos Technology Office- 
Rocky Flats Plant, has developed this synopsis report to be used 
as a reference in the development of the Rocky Flats Plant Com- 
prehensive Treatment and Management Plan and the Rocky Flats 
Plant Residue Elimination Plan. This report represents the criteria 
for packaging, shipping, and transporting Rocky Flats Plant ra- 
dioactive mixed wastes. It is a compilation of state and federal 
regulations, US Department of Energy orders, and acceptance cri- 
teria specific to US Department of Energy radioactive mixed waste 
treatment, storage and disposal facilities. 


11988 (WSRC-RP-91-1253) Waste Tank cooling coil leak- 
age calculations. Dworjanyn, L.O. Westinghouse Savannah River 
Co., Aiken, SC (United States). 20 Dec 1991. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. Order Number DE93004294. Source: OSTI; NTIS; 
GPO Dep. 

A high activity Waste Tank cooling coil supply line cracked on 
September 12, 1991 at the H-Area East pump house, draining the 
cooling water to the ground. This raised the possibility of draining 





high-activity waste to the ground by siphon action through the sub- 
merged cycling coils since some of the cooling water supply lines 
are located up to 40 ft. below waste tank liquid level. The following 
documentation summarizes conclusions and provides details of 
flow calculation presented earlier during the incident investigation. 
No plausible reason for a simultaneous rupture of the supply line 
and the cooling coils inside the tank was identified. Both seismic 
stresses and water hammer produce relatively low stresses on the 
cooling coils. A hypothetical simultaneous rupture of the cooling 
coils inside the tank and the supply line below ground could result 
in 100 to 200 gpm waste discharge to the ground. Waste discharge 
from a possible cooling coil corrosion leak would be limited to 20 
gal/12-hr shift under maximum possible siphon, based on operating 
procedures for cooling water makeup which call for coil isolation 
when a cooling water loss of 40 gal/shaft is identified. This level of 
discharge is within the existing envelope of accident consequences 
for Waste Tank Form SAR. 


11989 (WSRC-TR-92-466) Alternative design concept for 
the second Glass Waste Storage Building. Rainisch, R. West- 
inghouse Savannah River Co., Aiken, SC (United States). Oct 
1992. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93003310. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents an alternative design concept for storing 
canisters filled with vitrified waste produced at the Defense Waste 
Processing Facility (DWPF). The existing Glass Waste Storage 
Building (GWSB1) has the capacity to store 2,262 canisters and is 
projected to be completely filled by the year 2000. Current plans 
for glass waste storage are based on constructing a second Glass 
Waste Storage Building (GWSB2) once the existing Glass Waste 
Storage Building (GWSB\1) is filled to capacity. The GWSB2 project 
(Project S-2045) is to provide additional storage capacity for 2,262 
canisters. This project was initiated with the issue of a basic data 
report on March 6, 1989. In response to the basic data report 
Bechtel National, Inc. (BNI) prepared a draft conceptual design re- 
port (CDR) for the GWSB2 project in April 1991. In May 1991 
WSRC Systems Engineering issued a revised Functional Design 
Criteria (FDC), the Rev. | document has not yet been approved by 
DOE. This document proposes an alternative design for the con- 
ceptual design (CDR) completed in April 1991. In June 1992 
Project Management Department authorized Systems Engineering 
to further develop the proposed alternative design. The proposed 
facility will have a storage capacity for 2,268 canisters and will 
meet DWPF interim storage requirements for a five-year period. 
This document contains: a description of the proposed facility; a 
cost estimate of the proposed design; a cost comparison between 
the proposed facility and the design outlined in the FDC/CDR; and 
an overall assessment of the alternative design as compared with 
the reference FDC/CDR design. 
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Refer also to citation(s) 11900, 11901, 11902, 11903, 11905, 
11906, 11907, 11908, 11909, 11910, 11911, 11912, 11913, 11914, 
11915, 11916, 11917, 11918, 11919, 11920, 11921, 11922, 11923, 
11924, 11925, 11926, 11927, 11928, 11929, 11930, 11931, 11932, 
11933, 11934, 11935, 11936, 11937, 11938, 11939, 11940, 11941, 
11946, 11947, 11948, 11949, 11950, 11951, 11952, 11953, 11954, 
11955, 11956, 11957, 11958, 11959, 11960, 11961, 11962, 11963, 
11964, 11965, 11966, 11967, 11968, 11969, 11970, 11971, 11975, 
11976, 11977, 11979, 11980, 11983, 11987, 12228, 12230, 12234, 
12235, 12237, 12239, 12242, 12244, 12247, 12248, 12249, 12250, 
12253, 12254, 12257, 12259, 12260, 12262, 12265, 12440, 12553, 
12577, 12605, 12688, 12700, 12782, 12907, 13060, 13155, 13224, 
13225, 13226, 13250, 13307, 13308, 13323, 13343, 13443, 13690, 
13711, 13764, 13788, 13789, 13790, 13791, 13792, 13795, 13796, 
13797, 13798, 13799, 13800, 13818, 13822, 13823, 13862, 13863, 
13879, 13880, 13881, 13886, 13887, 13888, 13889, 14012, 14353, 
14712, 14715, 14802, 14803, 14804 


11990 (AEA-D and R-237) The effect of corrosion product 
colloids on actinide transport. Gardiner, M.P.; Smith, AJ.; 
Williams, S.J. AEA Decommissioning and Radwaste, Harwell 
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(United Kingdom). 1992. [48p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The near field of the proposed UK repository for ILW/LLW will 
contain containers of conditioned waste in contact with a cemen- 
tious backfill. It will contain significant quantities of iron and steel, 
Magnox and Zircaloy. Colloids deriving from their corrosion prod- 
ucts may possess significant sorption capacity for radioelements. If 
the colloids are mobile in the groundwater flow, they could act as a 
significant vector for activity transport into the far field. The desorp- 
tion of plutonium and americium from colloidal corrosion products 
of iron and zirconium has been studied under chemical conditions 
representing the transition from the near field to the far field. Des- 
orption Ry values of > 5 x 10® mi g-' were measured for both 
actinides on these oxides and hydroxides when actinide sorption 
took place under the near-field conditions and desorption took 
place under the far-field conditions. Desorption of the actinides oc- 
curred slowly from the colloids under far-field conditions when the 
colloids had low loadings of actinide and more quickly at high load- 
ings of actinide. Desorbed actinide was lost to the walls of the 
experimental vessel. (author). 


11991 (ANL/CHM/CP-78502) Combined TRU-Sr extraction/ 
recovery process. Horwitz, E.P.; Leonard, R.A. Argonne National 
Lab., IL (United States). [1992]. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930160-6: 2. semi-annual Office of Technical Development 
(OTD) information meeting, Houston, TX (United States), 26-28 
Jan 1993). Order Number DE93006415. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Reported is the development and testing of a new solvent ex- 
tractior/recover process for extracting and selectively partitioning 
U, TRUs (Np, Pu, Am), °°Sr, and ®*Te from dissolved sludge waste 
obtained from Hanford storage tanks. Objectives were to minimize 
the amount waste that must be vitrified and to reduce the cost of 
chemical pretreatment. The new process is a combination of 
TRUEX and the recently developed SREX (strontium extraction) 
process. A flowsheet is included. 5 figs. 


11992 (ANL/CMT/CP-76239) Analytical electron mi- 
croscopy study of colloids from nuclear waste glass reaction. 
Buck, E.C.; Bates, J.K.; Cunnane, J.C.; Ebert, W.L.; Feng, X.; 
Wronkiewicz, D.J. Argonne National Lab., IL (United States). 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-921101-74: 16. 
Material Research Society international symposium on the scientific 
basis for nuclear waste management fall meeting, Boston, MA 
(United States), 30 Nov - 5 dec 1992). Order Number 
DE93006403. Source: OSTI; NTIS; INIS; GPO Dep. 

An Analytical Electron Microscopy study of colloidal particles 
formed during reaction of wste glass has been performed. The 
effect of waste glass test parameters on colloid formation is exam- 
ined. Characterization of phases present in the leachate of these 
tests has shown that layers spalled from the glass and precipitated 
phases are both sources of colloids in the leachate. Elements, 
such as uranium, have been found to concentrate within colloidal 
particles in the leachate. 


11993 (BfS-ET-—13/92) INTRAVAL phase 2: Investigations 
of the influence of density stratification on flow behaviour, 
giving as an example the ’White Moor’ pumping test. Wollrath, 
J.; Arens, G. Bundesamt fuer Strahlenschutz, Braunschweig (Ger- 
many). Fachbereich Nukleare Entsorgung und Transport. Jun 1992. 
59p. (In German). Order Number DE93768704. Source: OSTI; 
NTIS (US Sales Only); INIS. 

investigations of the influence of density stratification on flow be- 
haviour, giving as an example the 'White Moor’ pumping test. The 
present paper sums up the work done by the Bundesamt fuer 
Strahlenschutz on the INternational TRAnsport Code VALidations 
Study (INTRAVAL), test case Gorleben, as it was presented also at 
the meeting of the INTRAVAL Salt-Working-Group at Santa Fe in 
October 1991 and at Traben-Trarbach in June 1992, and at the 
2nd INTRAVAL Phase-2-Workshop in Sydney in February 1992. 
On the one hand it serves to inform interested parties about the 
activities developed by the BfS, and on the other hand it is sup- 
posed to be the basis for reporting, above working group level and 
summing up their results, by the INTRAVAL Salt-Working-Group. A 
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short description of the pumping test is followed by a report on 
how the aquifer parameters permeability k, storage coefficient S, 
and aquifer thickness b were determined on the basis of the ana- 
lytical THEIS solution to calculate the drawdown funnel of a well. 
Based on this, the numerical calculations by the computer pro- 
grams SUTRA and ROCKFLOW are described. The conclusions 
drawn are summarized. (orig/BBR). 


11994 (BfS-ET—16/92) INTRAVAL Phase 2: Investigations 
into the influence of the density stratification on groundwater 
flow by the example of pumping test "Weisses Moor’. Wollrath, 
J.; Arens, G. Bundesamt fuer Strahlenschutz, Braunschweig (Ger- 
many). Fachbereich Nukleare Entsorgung und Transport. Nov 
1992. 74p. Order Number DE93768905. Source: OSTI; NTIS (US 
Sales Only); INIS. 

After a short description of the pumping test the determination of 
the aquifer parameters permeability k, storage coefficient S and 
aquifer thickness b is described on the basis of the analytical 
THE!S-solution for the calculation of the drawdown of a well. The 
numerical computations with the computer codes SUTRA and 
ROCKFLOW based on this are described. The computations have 
led to the result that the drawdown values observed in the pumping 
test can be described with the assumptions based on the THEIS- 
solution. The computations considering the density stratification do 
not show significant differences compared to the freshwater com- 
putations. The influence of the arrangement of filter areas in the 
well or the distribution of the pumped water along that filter areas 
is greater than the influence of the computation as freshwater or 
salt-water model. However, the difference between the observed 
density of the pumped water and the computed density is in the 
range of 20 to 50% depending on the model variant. It can be con- 
cluded that the flow conditions for this pumping test cannot be 
validated with the simple approaches and models used. (orig.). 


11995 (CEA-CONF—11205) impact of High-Level- 
Radioactive Wastes thermal output on repository design. 
Girotto, J.L. (CEA Centre d’Etudes de la Vallee du Rhone, 30 - 
Marcoule (France). Dept. des Procedes de _ Retraitement); 
Chaudon, L.; Hoorelbeke, JM. CEA Centre d’Etudes de la Vallee 
du Rhone, 30 - Marcoule (France). Dept. des Procedes de Re- 
traitement. 1992. [5p.] (CONF-920430-: 3. international high level 
radioactive waste management (IHLRWM) conference, Las Vegas, 
NV (United States), 12-16 Apr 1992). Source: OSTI; NTIS (US 
Sales Only); INIS. 

France is now investigating a number of deep geological forma- 
tions (clay, granite, salt and schist) for disposal of long half-life 
radioactive waste, notably vitrified high-level waste (HLW) pack- 
ages which would be stacked in vertical boreholes extending 
downward from a network of parallel handling drifts. The design of 
such a geological repository allows for construction and operating 
constraints, as well as the temperature rise in the vitrified waste 
packages and in the host rock. Repository temperatures are 
calculated using a finite-element code in conjunction with a super- 
position algorithm. The geometric parameters of the repository are 
analyzed to optimize the dimensions from a thermal standpoint, no- 
tably the borehole pitch in each drift, and the distance between 
adjacent drifts. Numerical examples are included for a repository in 
a clay environment, characterized by its relatively low thermal con- 
ductivity. The thermal consequences of vertical spacing between 
stacked waste packages are also discussed. 5 refs., 8 figs. 


11996 (CEA-R-5615) Selective extraction of actinides from 
high level liquid wastes. Study of the possibilities offered by 
the Redox properties of actinides. Adnet, J.M. CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement; Institut National Polytechnique, 31 - 
Toulouse (France). Jul 1991. [216p.] (In French). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Partitioning of high level liquid wastes coming from nuclear fuel 
reprocessing by the PUREX process, consists in the elimination of 
minor actinides (Np, Am, and traces of Pu and U). Among the pos- 
sible processes, the selective extraction of actinides with oxidation 
states higher than three is studied. First part of this work deals with 
a preliminary step; the elimination of the ruthenium from fission 
products solutions using the electrovolatilization of the RuO4 com- 
pound. The second part of this work concerns the complexation 
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and oxidation reactions of the elements U, Np, Pu and Am in pres- 
ence of a compound belonging to the insaturated polyanions 
family: the potassium phosphotungstate. For actinide ions with 
oxidation state (IV) complexed with phosphotungstate anion the ex- 
traction mechanism by dioctylamine was studied and the use of a 
chromatographic extraction technic permitted successful separa- 
tions between tetravalents actinides and trivalents actinides. 
Finally, in accordance with the obtained results, the basis of a sep- 
aration scheme for the management of fission products solutions is 
proposed. 


11997 (CONF-921137—2) Environmental monitoring of the 
tumulus low-level waste disposal facilities at Oak Ridge Ne- 
tional Laboratory. Morrissey, C.M.; Ashwood, T.L. Oak Ridge 
National Lab., TN (United States). [1992]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From 14. low-level radioactive waste management 
conference; Phoenix, AZ (United States); 18-20 Nov 1992. Order 
Number DE93004112. Source: OSTI; NTIS; INIS; GPO Dep. 

The tumulus facilities at Oak Ridge National Laboratory (ORNL) 
were constructed beginning in 1987 as a means of above-grade 
disposal of low-level radioactive waste (LLW). The facilities consist 
of Tumulus |, Tumulus Il, and the Interim Waste Management Fa- 
cility (IWMF). They are designed to meet performance criteria that 
require no release of radioactive contaminants to the environment 
for a period of one hundred years. This paper describes the tumu- 
lus facilities, the environmental monitoring program, and what we 
have learned from the program over approximately three years of 
operation. Our data suggest that the tumulus facilities are an effec- 
tive means of disposal of low-level radioactive waste. However, 
problems with high pH and the leaching of °K, and potentially 
other elements from the concrete disposal pads and vaults, need 


to be addressed with regard to the long-term performance of the 
facilities. 


11998 (CONF-921137-3) The effect of an engineered clo- 
sure cap on radon gas transport from a shallow land burial 
site. Lindstrom, F.T.; Cawlfield, D.E.; Donahue, M.E.; Emer, D.F.; 
Shott, G.J. Reynolds Electrical and Engineering Co., Inc., Las Ve- 
gas, NV (United States). [1992]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-89NV10630. 
From 14. low-level radioactive waste management conference; 
Phoenix, AZ (United States); 18-20 Nov 1992. Order Number 
DE93003989. Source: OSTI; NTIS; INIS; GPO Dep. 

US Department of Energy (DOE) Order 5820.2A requires perfor- 
mance assessment of all new and existing low level radioactive 
waste disposal sites. An integral part of performance assessment is 
estimating the fluxes of radioactive gases such as radon-220 and 
radon-222. Mathematical models, which in themselves point out 
data needs and therefore drive site characterization, provide a logi- 
cal means of performing the required flux estimations. The effects 
of an engineered closure cap on radon gas transport in a very dry 
alluvial soil in the southwestern desert are considered in detail in 
this paper. Our model (Lindstrom, et al. 1992 a & b and Cawifield 
et al. 1992 a & b) was constructed in a site specific fashion be- 
cause the existing mathematical models of noble gas transport 
from the spatial point of origin in the low level waste repository 
through the surrounding soil and closure cap with subsequent re- 
lease to the atmosphere are few in numbers (Nazaroff, 1992). 


11999 (CONF-921137—4) Integration and interpretation of 
results from performance assessments of low-level radioactive 
waste disposal facilities. Lee, D.W.; Kocher, D.C.; Bownds, J.M. 
Oak Ridge National Lab., TN (United States). [1992]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 14. low-level radioactive waste manage- 
ment conference; Phoenix, AZ (United States); 18-20 Nov 1992. 
Order Number DE93004115. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reviews efforts towards integrating and interpreting 
the results of the preliminary performance assessments prepared 
for DOE sites to demonstrate compliance with the performance ob- 
jectives contained in DOE Order 5820.2A. The review illustrates 
the nature of uncertainties associated with performance assess- 
ments and identifies several issues being addressed. A method for 
providing quantitative estimates of the uncertainty in performance 
assessments is presented which is useful in identifying areas of 





the performance assessment that would most benefit from addi- 
tional investigation. 


12000 (CONF-921137-5) Strategy for upgrade of ORNL 
treatment facilities to minimize secondary waste generation. 
Robinson, S.M.; DePaoli, S.M.; Kent, T.E. Oak Ridge National 
Lab., TN (United States). [1992]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 14. low-level radioactive waste management conference; 
Phoenix, AZ (United States); 18-20 Nov 1992. Order Number 
DE93004173. Source: OSTI; NTIS; INIS; GPO Dep. 

Oak Ridge National Laboratory (ORNL) has implemented an 
aggressive waste minimization program that has resulted in signifi- 
cant reductions in many types of wastes in recent years. This 
program encompasses both near-term and long-term aspects of 
waste reduction for all types of wastes at the generation source as 
well as the waste handling and treatment facilities. This paper fo- 
cuses primarily on the methodology used to incorporate waste 
minimization into the long-term waste management strategies for 
radioactive liquid waste generated at ORNL. 


12001 (CONF-930408-8) Yucca Mountain Exploratory Stud- 
jes Facilities: Construction status: Extended summary. Allan, 
J. (Morrison-Knudsen Corp. (United States)); Leonard, T.M. 
Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(United States). Sep 1992. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC08-89NV10630. From inter- 
national high-level radioactive waste management conference; Las 
Vegas, NV (United States); 25-29 Apr 1993. Order Number 
DE93005704. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the progress to date on the construction 
planning development of the Yucca Mountain Site Characterization 
Project Exploratory Studies Facilities (ESF). 


12002 (DOE-HMIP-RR-91/005) Seismic tomography inves- 
tigation of the Down Ampney fault research site. Jackson, P.D.; 
Greenwood, P.G.; Raines, M.G.; Rainsbury, M.P. British Geological 
Survey, Keyworth (United Kingdom). 1991. [76p.] Sponsored by 
Department of the Environment, London (United Kingdom). Her 
Majesty’s Inspectorate of Pollution. Contract PECD-7/9/367. (BGS- 
WE-90/45.). Source: OSTI; NTIS (US Sales Only); INIS. 

High resolution tomographic cross-hole seismic surveys have 
been designed and undertaken for fault characterisation in 
mudrocks at a higher resolution than is currently used in site inves- 
tigations. Compressional waves were generated at a frequency of 
1.04 kHz and a wavelength of 1.6 m in the formation, and were 
used to tomographically image a normally faulted clay sequence 
(Oxford Clay and Kellaways Beds) overlying limestone. The fault 
plane and lithologies are clearly visible in the tomograms, a 10% 
difference in velocity between the Oxford Clay and Kellaways 
Beds, being particularly prominent. A zone of 5% lower "tomo- 
graphic - velocity” was observed to correspond with the fault zone 
within the Oxford Clay (as predicted from the geological logging of 
the core) which indicates substantial alteration that could be fluid 
affected. Geological constraints were found to be a crucial imput to 
the tomographic inversion, and examples show erroneous results 
that can arise. Seismic attenuation was very low (reflection ob- 
served from 80 m depth) and larger ranges could have been used 
to investigate larger scale geological structures. (author). 


12003 (DOE-HMIP-RR-91/050-(Pt.2)) A review of the role of 
colloids in the release and transport of radionuclides in the 
near and far field. Pt. 2: Bibliography. Tipping, E. (Inst. of Fresh- 
water Ecology, Ambleside (United Kingdom)); Higgo, J.J.W. British 
Geological Survey, Keyworth (United Kingdom). Fluid Processes 
Research Group. 1992. [75p.] Sponsored by Department of the En- 
vironment, London (United Kingdom). Her Majesty's Inspectorate of 
Pollution. Contract PECD-7/9/534. (BGS-WE-91/16.). Source: 
OSTI; NTIS (US Sales Only); INIS. 
The role of colloids in the release/transport of radionuclides cov- 
ers a range of scientific disciplines and there is a need for a 
- comprehensive review that pulls together all the relevant research. 
A literature review has, therefore, been carried out and a bibliogra- 
phy prepared. Entries are in alphabetical (first author) order and 
abstracts are provided. This is part 2 of a three-part review. Part 1 
reviews fundamental theory and DOE and NIREX funded work 
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while Part 3 compares DOE and NIREX-funded work with the other 


published work and identifies gaps in the DOE and NIREX pro- 
grammes. (Author). 


12004 (DOE-HMIP-RR-92/032) A review of factors influenc- 
Ing underground construction quality and the performance of 
engineered features. Talbot, R. (Golder Associates Ltd., Maiden- 
head (United Kingdom)); Moy, D.; Breeds, C.D.; Kostelec, C.M.; 
Emsiey, S.J.; Shuttle, D.; Cutler, J.; Hedman, T.; Carlsson, A. 
Golder Associates (United Kingdom) Ltd., Maidenhead (United 
Kingdom); SwedPower, Stockholm (Sweden). 1992. [296p.] Spon- 
sored by Department of the Environment, London (United 
Kingdom). Her Majesty's Inspectorate of Pollution. Contract PECD- 
7/9/583. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes research to identify and rank the factors 
that should be considered for an assessment of the radioactive 
containment capability of repository engineered features. Contain- 
ment is to be achieved through the use of multiple barriers to 
radionuclide movement, including the waste, waste container, 
repository structures and backfill, and repository seals. A review of 
the literature is used to identify radionuclide mobilisation and trans- 
port processes for the anticipated environmental conditions, and to 
compile a data base of repository design features, functional 
requirements, and design objectives. For selected design compo- 
nents, the report identifies alternative designs and factors 
contributing to design, focusing on the requirements for a design 
process, design specifications, construction requirements, and 
quality assurance requirements for the both design and construc- 
tion. Existing practice in large, underground civil construction 
projects is used as a part of comparison, in conjunction with re- 
ported performance assessments, to determine those areas in 
which the repository developer will need to provide additional data, 
justification, and documentation prior to construction to ensure that 
performance requirements can be achieved. (Author). 


12005 (DOE-HMIP-RR-92.050-(Pt.1)) A review of the role of 
colloids in the release and transport of radionuclides in the 
near and far field. Pt. 1: Fundamental theory and review of 
DOE and Nirex funded work. Tipping, E. (inst. of Freshwater 
Ecology, Ambleside (United Kingdom)); Higgo, J.J.W. British Geo- 
logical Survey, Keyworth (United Kingdom). Fluid Processes 
Research Group. 1992. [43p.] Sponsored by Department of the En- 
vironment, London (United Kingdom). Her Majesty’s Inspectorate of 
Pollution. Contract PECD-7/9/534. (BGS-WE-91/16.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this Volume (Part 1 of a three part review) the nature of col- 
loids, their origin, and the ways in which they might affect the 
mobility of radionuclides are discussed. This is followed by a re- 
view of work that has been carried out under the DOE and Nirex 
programmes and a bibliography of reports and papers published 
under DOE and Nirex auspices. Part 2 is an international bibliogra- 
phy (with abstracts) while Part 3 compares DOE and Nirex-funded 
work with the other published work and identifies gaps in the DOE 
and Nirex programmes. (Author). 


12006 (DOE-HMIP-RR-92/050-(Pt.3)) A review of the role of 
colloids in the release and transport of radionuclides in the 
near and far field. Pt. 3: Comparison of DOE and Nirex work 
with other published work. Tipping, E. (Inst. of Freshwater Ecol- 
ogy, Ambleside (United Kingdom)); Higgo, J.J.W. British Geological 
Survey, Keyworth (United Kingdom). Fluid Processes Research 
Group. 1992. [24p.] Sponsored by Department of the Environment, 
London (United Kingdom). Her Majesty's Inspectorate of Pollution. 
Contract PECD-7/9/534. (BGS-WE-91/16.). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The role of colloids in the release and transport of radionuclides 
in the near and far field is discussed and DOE and Nirex funded 
work is compared with relevant studies by other workers. Gaps in 
the DOE and Nirex programmes are identified and suggestions for 
further research are made. This is Part 3 of a three-part review. 
Part 1 reviews fundamental theory and DOE and Nirex funded 
work and Part 2 is a comprehensive bibliography (with abstracts). 
(Author). 
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12007 (DOE-HMIP-RR-92.053) Technetium removal from 
aqueous wastes. Fletcher, P.A. (AEA Industrial Technology, Har- 
well (United Kingdom)); Jones, C.P.; Junkison, A.R.; Turner, A.D.; 
Kavanagh, P.R. Department of the Environment, London (United 
Kingdom). Her Majesty’s Inspectorate of Pollution. Mar 1992. [57p.]} 
Contract PECD-7/9/560. (AEA-D and R—-0335.). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The research discussed in this report has compared several 
"state of the art” techniques for the removal of traces of the 
radionuclide, technetium, from aqueous wastes. The techniques in- 
vestigated were: electrochemical reduction to an insoluble oxide, 
electrochemical ion exchange, seeded ultrafiltration and chemical 
reduction followed by filtration. Each technique was examined us- 
ing a simulant based upon the waste generated by the Enhanced 
Actinide Removal Plant (EARP) at Sellafield. The technique se- 
lected for further investigation was direct electrochemical reduction 
which offers an ideal route for the removal of technetium from the 
stream (DFs 10-100) and can be operated continuously with a low 
power consumption 25 kW for the waste generated by EARP. Cell 
designs for scale up have been suggested to treat the 1000m° of 
waste produced every day. Future work is proposed to investigate 
the simultaneous removal of other key radionuclides, such as 
ruthenium, plutonium and cobalt as well as scale up of the 
resulting process and to investigate the effect of these other ra- 
dionuclides on the efficiency of the electrochemical reduction 
technique for the removal of technetium. Total development and full 
scale plant costs are estimated to be of the order of 5 pounds - 
10M, with a time scale of 5 -8 years to realisation. (author). 


12008 (DOE-HMIP-RR-92.061-(Pt.1)) A review of sorption 
of radionuclides under the near- and far-field conditions of an 
underground radioactive waste repository. Pt. 1: Work funded 
by the Department of the Environment and UK Nirex Lid. 
Berry, J.A. AEA Decommissioning and Radwaste, Harwell (United 
Kingdom). 1992. [200p.] Sponsored by Department of the Environ- 
ment, London (United Kingdom). Her Majesty's Inspectorate of 
Pollution. Contract PECD-7/9/565. (AEA-D and R—-0220.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report presents and discusses work funded by the Depart- 
ment of the Environment and UK Nirex Ltd in the area of sorption 
of radionuclides under near-field and far-field conditions as related 
to the underground disposal of radioactive waste in the UK. It is in- 
tended as a basis for comparison with work undertaken world-wide 
in the sorption area, presented in Part Il of this review. The UK 
and overseas work are compared in Part Ill. From lists of reports 
and papers supplied by DOE (HMIP) and Nirex, those publications 
believed to be relevant were selected and are listed here by sub- 
ject. Summaries of ail these reports are included in the form of 
abstracts, or where available, executive summaries. The work pre- 
sented is further summarised and discussed. Sections on sorption 
and laboratory experimental methods are included, along with a 


section on the level of understanding and outstanding issues. (Au- 
thor). 


12009 (DOE-HMIP-RR-92/061-(Pt.2)) A review of sorption 
of radionuclides under the near- and far-field conditions of an 
underground radioactive waste repository. Pt. 2: A bibliogra- 
phy of the review area covering national and international 
publications. Berry, JA. AEA Decommissioning and Radwaste, 
Harwell (United Kingdom). 1992. [515p.] Sponsored by Department 
of the Environment, London (United Kingdom). Her Majesty's 
Inspectorate of Pollution. Contract PECD-7/9/565. (AEA-D and R- 
0221.). Source: OSTI; NTIS (US Sales Only); INIS. 

This report, a bibliography, has been prepared, presenting work 
carried out world-wide since 1970 on the sorption of radionuclides 
under near- and far-field conditions. Work has been included where 
the results are relevant to the disposal of low- and intermediate- 
level radioactive waste in a cementitious repository in the UK. The 
bibliography has been prepared using the INIS database and in- 
cludes eight hundred references, listed both by subject and by 
country. In addition to these indexes, full abstracts are presented in 
reverse chronological order. A brief description of the relevance 
and measurement of sorption parameters is included. (author). 


12010 (DOE-HMIP-RR-92/061-(Pt.3)) A review of sorption 
of radionuclides under the near- and far-field conditions of an 
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underground radioactive waste repository. Pt. 3: A compar- 
son of work funded by the Department of the Environment and 
UK Nirex Ltd with the bibliography of work undertaken world- 
wide. Berry, JA. AEA Decommissioning and Radwaste, Harwell 
(United Kingdom). 1992. [88p.] Sponsored by Department of the ~ 
Environment, London (United Kingdom). Her Majesty’s Inspectorate 
of Pollution. Contract PECD-7/9/565. (AEA-D and R-0222.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report summarises work funded by the Department of the 
Environment and UK Nirex Ltd in the area of sorption of radionu- 
clides under the near-field and far-field conditions pertaining to the 
underground disposal of radioactive waste in the UK that was pre- 
sented and discussed in Part |. The report also summarises 
comparable research undertaken overseas (presented in Part Il). 
(author). 


12011 (DOE-HMIP-RR-92.065) Radioactive waste disposal 
assessment - overview of biosphere processes and models. 
Coughtrey, P.J. ANS Consultants Ltd., Epsom (United Kingdom). 
Sep 1992. [112p.] Sponsored by Department of the Environment, 
London (United Kingdom). Her Majesty's Inspectorate of Pollution. 
Contract PECD-7/9/619;ANS M2731-R1. (ANS—2731-R1.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report provides an overview of biosphere processes and 
models in the general context of the radiological assessment of 
radioactive waste disposal as a basis for HMIP’s response to bio- 
sphere aspects of Nirex’s submissions for disposal of radioactive 
wastes in a purpose-built repository at Sellafield, Cumbria. The 
overview takes into account published information from the UK as 
available from Nirex’s safety and assessment research programme 
and HMIP's disposal assessment programme, as well as that avail- 
able from studies in the UK and elsewhere. (Author). 


12012 (DOE-HMIP-RR-92.069) The treatment of iodine and 
chiorine chemistry in the risk assessment of deep radioactive 
waste disposal. Jones, Michael A. Atkins (W.S.) Science and 
Technology, Epsom (United Kingdom). 1992. [94p.] Sponsored by 
Department of the Environment, London (United Kingdom). 
Her Majesty's Inspectorate of Pollution. Contract PECD- 
7/9/483;M1696.040. (TR-WSA-49.). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The predicted contribution from 1291, 1911 and %®CI to the radio- 
logical risk from a radioactive waste repository may be enhanced 
by the assumption of limited retardation in the near field and geo- 
sphere. However, migration of these radionuclides may be affected 
by their chemical speciation and retarded by a range of sorption 
processes. The chemical behaviour of iodine and chlorine is deter- 
mined emphasizing i) aqueous speciations, ii) sorption onto 
inorganic substrates, and iii) the role of organic matter and mi- 
crobes. Recommendations to enhance the methodology include i) 
consideration of aqueous speciation of iodine, both metal and or- 
ganic complexes, ii) mechanistic simulation of iodine sorption by 
ion exchange and electrostatic/covalent adsorption, iii) simulation of 
enzymatically enhanced sorption of iodine and chlorine onto 
organic substrates, iv) enhancement of HMIP K, databases to in- 
clude iodine and chiorine data for the geosphere and biosphere. A 
well defined programme of additional data collection, modelling 
studies and experimental investigations is recommended to 
achieve these enhancements. (author). 


12013 (DOE-HMIP-RR-92/087) Microbial aspects of gas 
generation from low level radioactive waste simulant. Kidby, 
D.W.; Billington, R.S. AEA Environment and Energy, Harwell 
(United Kingdom). 1992. [79p.] Sponsored by Department of the 
Environment, London (United Kingdom). Her Majesty's Inspectorate 
of Pollution. Contract PECD-7/9/511. (AEA-D and R—0422.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report details the experimental work undertaken to further 
the understanding of the kinetics of methanogenesis associated 
with radioactive LLW disposal. A series of treatments were estab- 
lished by inoculating a LLW simulant and investigating the kinetics 
of methanogenesis in small Wheaton bottles. Treatments were set 
up to study the effects of waste compaction, the addition of metal 
to the simulant, the initial aerobic phase, pH and temperature on 
gas production. A separate experiment was also established to 





determine whether cellulose in the simulant acted as a biogas pre- 
cursor. Results are presented from the head space gas analysis 
and the solid and liquid phase analyses undertaken over a 600 day 
period. (Author). 


12014 (DOE-HMIP-RR-92.094) CHEMVAL project: Guide to 
the CHEMVAL thermodynamic database. Chandratillake, M. 
(Manchester Univ. (United Kingdom)); Falck, W.E.; Read, D. Atkins 
(W.S.) Science and Technology, Epsom (United Kingdom). 1992. 
[28p.] Sponsored by Department of the Environment, London 
(United Kingdom). Her Majesty’s Inspectorate of Pollution. Contract 
PECD-7/9/554;M1516.010. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This report summarises the development history of the CHEM- 
VAL Thermodynamic Database, the criteria employed for data 
selection and the contents of Version 4.0, issued to participants on 
the completion of the project. It accompanies a listing of the data- 
base constructed using the dBase Ill + /IV database management 
package. (Author). 


12015 (DOE-HMIP-RR-92.101) The migration of uranium 
through sandstone. Bennett, D.G. (Atkins (W.S.) Science and 
Technology, Epsom (United Kingdom)); Read, D.; Lawless, T.A.; 
Sims, R.J. Department of the Environment, London (United King- 
dom). Her Majesty's Inspectorate of Pollution. 1992. [113p.] 
Contract PECD-7/9/554. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Three column experiments are described in which the migration 
of uranium through Clashach Sandstone was studied. A priori pre- 
dictions of uranium migration in the experiments were made using 
an equilibrium chemical transport model. The experimental results 
showed that, even under oxidising conditions, the migration of ura- 
nium is strongly retarded owing to the affinity of uranium for mineral 
surfaces. For the relatively simple chemical system investigated, 
the chemical transport model was successful in predicting the mi- 
gration of uranium and its distribution along the column. (author). 


12016 (DOE-HMIP-RR-92/103) Chemical sorption 
databases developed as part of HMIP risk assessment 
methodology: an overview. Bennett, D.G.; Read, D.; Thomas, 
J.B. Atkins (W.S.) Science and Technology, Epsom (United King- 
dom). 1992. [26p.] Sponsored by Department of the Environment, 
London (United Kingdom). Her Majesty’s Inspectorate of Pollution. 
Contract PECD-7/9/417. (WSA-TR-50.). Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report summarises the current status and structure of three 
chemical sorption databases (distribution coefficient, ion exchange 
and surface complexation) that have been developed as part of Her 
Majesty's Inspectorate of Pollution (HMIP) risk assessment method- 
ology. In addition it defines the more important parameters in each 
database and describes how chemical sorption may be stimulated 
using mechanistic models of ion exchange and surface complexa- 
tion processes. All three databases have been compiled around 
dBASE Ill+ software to allow for rapid update and retrieval using 
personal computer systems. The portability of this data manage- 
ment systems permits rapid and accurate data transfer. (Author). 


12017 (DOE/ID—-10408) Heat Transfer Reactor Experiment 
(HTRE)-3 Container Storage Unit Resource Conservation Re- 
covery Act closure plan. Spry, M.J. (MSE, Inc., Idaho Falls, ID 
(United States)). EG and G Idaho, Inc., Idaho Falls, ID (United 
States); MSE, Inc., Idaho Falls, ID (United States). Nov 1992. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE93007121. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document describes the closure of the HTRE-3 Container 
Storage Unit under the requirements of the Resource Conservation 
and Recovery Act. The unit’s location, size, history, and current 
status are described. The document also summarizes the decon- 
tamination and decommissioning efforts performed in 1983 and 
provides an estimate of,waste residues remaining in the HTRE-3 
assembly. A risk evaluation was performed that demonstrates that 
the residue does not pose a hazard to public health or the environ- 
ment. Based on the risk evaluation, it is proposed that the HTRE-3 
Container Storage Unit be closed in its present condition, without 
further decontamination or removal activities. 
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12018 (DOE/ID—10409) Transuranic Storage Area (TSA)-2 
container storage unlit RCRA closure pian. Lodman, D.W.; Spry, 
M.J.; Nolte, E.P.; Barry, G.A. MSE, Inc., Idaho Falls, ID (United 
States). Nov 1992. 53p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE93007123. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes the proposed plans for closure of the 
Transuranic Storage Area (TSA)-2 container storage unit at the 
Idaho National Engineering Laboratory in accordance with the Re- 
source Conservation and Recovery Act closure requirements. The 
location, size, capacity, history, and current status of the unit are 
described. Future plans for the unit include incorporating the 
earthen-covered portion of the TSA-2 pad into a TSA retrieval en- 
closure along with the TSA-1 and TSAR pads, and closure of the 
portion of the TSA-2 pad under the Air Support Weather Shield 
(ASWS-2). This plan addresses closure of the ASWS-2 by decon- 
taminating structures and equipment that may have contacted the 
waste. Sufficient sampling and documentation of all closure activi- 
ties will be performed to demonstrate clean closure. A tentative 
schedule is provided in the form of a milestone chart. 


12019 (DOE/ID—10410) Transuranic Storage Area (TSA)-3 
container storage unit RCRA closure plan. Barry, G.A. (MSE, 
Inc., Idaho Falls, ID (United States)); Lodman, D.L.; Spry, M.J.; 
Poor, K.J. EG and G Idaho, Inc., Idaho Falls, ID (United States); 
MSE, Inc., Idaho Falls, ID (United States). Nov 1992. 53p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE93007124. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document describes the proposed plan for closure of the 
Transuranic Storage Area (TSA)-3 container storage unit at the 
Idaho National Engineering Laboratory in accordance with the Re- 
source Conservation and Recovery Act closure requirements. The 
location, size, capacity, history, and current status of the unit are 
described. The unit will be closed by decontaminating structures 
and equipment that may have contacted waste. Sufficient sampling 
and documentation of all activities will be performed to demon- 
strate clean closure. A tentative schedule is provided in the form of 
a milestone chart. 


12020 (DOE/ID-10411) Sampling and decontamination 
plan for the Transuranic Storage Area—1/-R container storage 
unit. Barry, G.A. (MSE, Inc., Idaho Falls, ID (United States)). EG 
and G Idaho, Inc., Idaho Falls, ID (United States); MSE, Inc., Idaho 
Falls, ID (United States). Nov 1992. 3ip. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE93007122. Source: OSTI; NTIS; INIS; GPO Dep. 
This document describes the sampling and decontamination of 
the Transuranic Storage Area (TSA)-V/-R container storage area 
and the earthen-covered portion of the TSA-2 container storage 
unit at the Radioactive Waste Management Complex. Stored con- 
tainers from the earthen-covered asphalt pads will be retrieved 
from the TSA-l/-R and TSA-2 container storage units. Container re- 
trieval will be conducted under the TSA retrieval enclosure, a 
fabricated steel building to be constructed over the earthen- 
covered pad to provide containment and weather protection. 
Following container retrieval, the TSA retrieval enclosure will be 
decontaminated to remove radioactive and hazardous contamina- 
tion. The underlying soils will be sampled and analyzed to 
determine whether any contaminated soils require removal. 


12021 (DOE/ID-10412) Resource Conservation and Recov- 
ery Act closure plan for the Intermediate-Level Transuranic 
Storage Facility mixed waste container storage units. Nolte, 
E.P. (MSE, Inc., Idaho Falls, ID (United States)); Spry, MJ.; 
Stanisich, S.N. EG and G Idaho, Inc., Idaho Falls, ID (United 
States); MSE, Inc., Idaho Falls, ID (United States). Nov 1992. 40p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. Order Number DE93007120. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document describes the proposed plan for clean closure of 
the Intermediate-Level Transuranic Storage Facility mixed waste 
container storage units at the Idaho National Engineering Labora- 
tory in accordance with the Resource Conservation and Recovery 
Act closure requirements. Descriptions of the location, size, capac- 
ity, history, and current status of the units are included. The units 
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will be closed by removing waste containers in storage, and decon- 
tamination structures and equipment that may have contacted 
waste. Sufficient sampling and documentation of all activities will 
be performed to demonstrate clean closure. A tentative schedule is 
provided in the form of a milestone chart. 


12022 (DOE/ID/12584-125-Vol.1) TTP AL921102: An inte- 
grated geophysics program for non-intrusive characterization 
of mixed-waste landfill sites: FY 1992 year-end progress re- 
port: Volume 1. Hasbrouck, J.C. Chem-Nuclear Geotech, Inc., 
Grand Junction, CO (United States). Nov 1992. 43p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
861D12584. (GJPO-GP-3-Vol.1). Order Number DE93007827. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Chem-Nuclear Geotech, Inc. (Geotech), operating contractor for 
the US Department of Energy Grand Junction Projects Office, is 
conducting the Integrated Geophysics Program for Non-intrusive 
Characterization of Mixed-Waste Landfill Sites (Technical Task Plan 
[TTP] AL921102). The TTP is part of the Mixed-Waste Landfill Inte- 
grated Demonstration (MWLID). The objective of this task was to 
demonstrate that an integrated program of surface geophysics can 
be used to effectively and nonintrusively characterize n-mixed- 
waste landfill sites. To accomplish this objective, integrated field 
demonstrations were conducted over two previously identified ar- 
eas of interest (designated Areas A and B) within the MWLID test 
site at the Chemical Waste Landfill (CWL), Technical Area 3, at the 
Sandia National Laboratories, Albuquerque, New Mexico (Figures 1 
and 2). Area’‘A was centered roughly around the Chromic Acid and 
Organics Pits in the southeast-central portion of the landfill and 
Area B was centered around the “60’s Pits” area in the northeast- 
central portion of the landfill. Pit locations were known in Area A 
and suspected in Area B. This progress report describes the geo- 
physical surveys conducted by Geotech and presents preliminary 
displays and analyses. Volume 2 of this report contains the raw 
data for all the surveys conducted by Geotech for this TTP. 


12023 (DOE/ID/12584—125-Vol.2) TTP AL921102: An inte- 
grated geophysics program for non-intrusive characterization 
of mixed-waste landfill sites: FY 1992 year-end progress re- 
port: Volume 2. Hasbrouck, J.C. Chem-Nuclear Geotech, Inc., 
Grand Junction, CO (United States). Nov 1992. 420p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
861D12584. (GJPO-GP-3-Vol.2). Order Number DE93007828. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Volume two contains the following appendices: listing of raw data 
files; listings of preliminarily processed data files; file tracking and/ 
or processing summary; complex resistivity data; ground penetrat- 
ing radar data; surface time domain electromagnetic data; surface 
to borehole time domain electromagnetic data; shear wave refrac- 
tion seismic data; and compressional wave reflection seismic data. 


12024 (DOE/LLW-117) National Low-Level Waste Manage- 
ment Program Radionuclide Report Series: Volume 1, 
Introduction. Rudin, M.J.; Garcia, R.S. EG and G Idaho, Inc., 
idaho Falls, ID (United States). National Low-Level Waste Manage- 
ment Program. Feb 1992. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE93007046. Source: OSTI; NTIS; INIS; GPO Dep. 

This volume serves as an introduction to the National Low-Level 
Radioactive Waste Management Program Radionuclide Report Se- 
ries. This report includes discussions of radionuclides listed in Title 
10 of the Code of Federal Regulations Part 61.55, Tables 1 and 2 
(including alpha-emitting transuranics with half-lives greater than 
five years). Each report includes information regarding radiological 
and chemical characteristics of specific radionuclides. Information 
is also included discussing waste streams and waste forms that 
may contain each radionuclide, and radionuclide behavior in the 
environment and in the human body. Not all radionuclides com- 
monly found at low-level radioactive waste sites are included in this 
report. The discussion in this volume explains the rationale of the 
radionuclide selection process. 


12025 (DOE/LLW-118) National Low-Level Waste Manage- 
ment Program Radionuclide Report Series: Volume 2, 
Technetium-99. Rudin, M.J.; Stanton, C.; Patterson, R.G.; Garcia, 
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R.S. EG and G Idaho, Inc., Idaho Falls, ID (United States). Na- 
tional Low-Level Waste Management Program. Feb 1992. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE93007047. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report, Volume 2 of the National Low-Level Radioactive 
Waste Management Program Radionuclide Report Series, dis- 
cusses radiological and chemical characteristics of technetium-99. 
This report also includes discussions about waste streams in which 
technetium-99 can be found, waste forms that contain technetium- 
99, and technetium-99’s behavior in the environment and in the 
human body. 


12026 (DOE/LLW-119) National Low-Level Waste Manage- 
ment Program Radionuclide Report Series: Volume 3, 
Carbon-14. Rudin, M.J.; Garcia, R.S. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). National Low-Level Waste Management 
Program. Feb 1992. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-761D01570. Order Number 
DE93007048. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, Volume 3 of the National Low-Level Radioactive 
Waste Management Program Radionuclide Report Series, dis- 
cusses the radiological and chemical characteristics of carbon-14. 
The report also discusses waste streams that contain carbon-14, 
waste forms that contain carbon-14, and carbon-14 behavior in the 
environment and in the human body. 


12027 (DOE/LLW-120) National Low-Level Waste Manage- 
ment Program Radionuclide Report Series: Volume 4, 
lodine-129. Rudin, M.J.; Garcia, R.S. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). National Low-Level Waste Management 
Program. Feb 1992. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE93007049. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, Volume 4 of the National Low-Level Radioactive 
Waste Management Program Radionuclide Report Series, dis- 
cusses radiological and chemical characteristics about iodine-129. 
This report also includes discussions about waste streams that 
contain iodine-129, waste forms that contain iodine-129, and iodine- 
129's behavior in the environment, as well as in the human body. 


12028 (DOE/LLW-133) Considerations for closure of low- 
level radioactive waste engineered disposal facilities. EG and 
G Idaho, Inc., Idaho Falls, ID (United States). National Low-Level 
Waste Management Program; MK-Environmental Services, San 
Francisco, CA (United States). Jan 1992. 164p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE93007226. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Proper stabilization and closure of low-level radioactive waste 
disposal facilities require detailed planning during the early stages 
of facility development. This report provides considerations for host 
States, compact regions, and unaffiliated States on stabilization and 
closure of engineered low-level radioactive waste and mixed waste 
disposal facilities. A time line for planning closure activities, which 
identifies closure considerations to be addressed during various 
stages of a facility's development, is presented. Current Federal 
regulatory requirements and guidance for closure and post-closure 
are outlined. Significant differences between host State and Fed- 
eral closure requirements are identified. Design features used as 
stabilization measures that support closure, such as waste forms 
and containers, backfill materials, engineered barrier systems, and 
site drainage systems, are described. These design features are 
identified and evaluated in terms of how they promote long-term 
site stability by minimizing water infiltration, controlling subsidence 
and surface erosion, and deterring intrusion. Design and construc- 
tion features critical to successful closure are presented for covers 
and site drainage. General considerations for stabilization and 
closure operations are introduced. The role of performance and en- 
vironmental monitoring during closure is described. 


12029 (DOE/LLW-156) GTCC LLW mixed waste assess- 
ment final report: National low-level waste management 
program. EG and G Idaho, Inc., Idaho Falls, ID (United States); 
Ebasco Environmental (United States). Sep 1992. 78p. Sponsored 





by USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (INEL/MISC—92084). Order Number DE93005177. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report uses information from a previous US Department of 
Energy study to identify greater-than-class C low-level radioactive 
waste (GTCC LLW) that might also be hazardous (GTCC LLW 
mixed waste). The report describes how to classify the waste as 
GTCC LLW mixed waste and then uses that process to estimate 
volumes and types of GTCC LLW mixed waste that are in storage 
and that are likely to be generated through the year 2035. 


12030 (DOE/LLW-—159) Greater-Than-Class C low-level ra- 
dioactive waste treatment technology evaluation. Garrison, 
T.W.; Fischer, D.K. EG and G Idaho, Inc., Idaho Falls, 1D (United 
States). National Low-Level Waste Management Program. Jan 
1993. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. (INEL/MISC—92174). Or- 
der Number DE93007647. Source: OSTI; NTIS; INIS; GPO Dep. 

This report was developed to provide the Greater-Than-Class C 
Low-Level Radioactive Waste Management Program with criteria 
and a methodology to select candidate treatment technologies for 
Greater-Than-Class C low-level radioactive waste (GTCC LLW) 
destined for dedicated storage and ultimately disposal. The tech- 
nology selection criteria are provided in a Lotus spreadsheet format 
to allow the methodology to evolve as the GTCC LLW Program 
evolves. It is recognized that the final disposal facility is not yet de- 
fined; thus, the waste acceptance criteria and other facility-specific 
features are subject to change. The spreadsheet format will allow 
for these changes a they occur. As additional treatment information 
becomes available, it can be factored into the analysis. The tech- 
nology selection criteria were established from program goals, draft 
waste acceptance criteria for dedicated storage (including applica- 
ble regulations), and accepted remedial investigation methods 
utilized under the Comprehensive Environmental Response, Com- 
pensation, and Liability Act. Kepner-Tregoe decisionmaking 
techniques are used to compare and rank technologies against the 
criteria. 


12031 (DOE/RL-88-27-Rev.2-Vol.1) Grout Treatment Facility 
dangerous waste permit application: Revision 2, Volume 1. 
USDOE Richland Field Office, WA (United States). Jul 1992. 639p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE92019987. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3036. Inquiries may be directed to: Office of Scientific and 
Technical information, P.O. Box 62, Oak Ridge, TN 37831. 

The Grout Treatment Facility (GTF) is an existing treatment, stor- 
age, and/or disposal (TSD) unit located in the 200 East Area and 
the adjacent 600 Area of the Hanford Site. The GTF mixes dry 
cementitious solids with liquid mixed waste (containing both dan- 
gerous and radioactive constituents) produced by Hanford Site 
operations. The GTF consists of the following: The 241-AP-02D 
and 241-AP-04D waste pump pits and transfer piping; Dry Materi- 
als Facility (DMF); Grout Disposal Facility (GDF), consisting of the 
disposal vault and support and monitoring equipment; and Grout 
Processing Facility (GPF) and Westinghouse Hanford Company on 
the draft Hanford Facility Dangerous Waste Permit and may not be 
read to conflict with those comments. The Grout Treatment Facility 
Dangerous Waste Permit Application consists of both a Part A and 
a Part B permit application. An explanation of the Part A revisions 
associated with this TSD unit, including the current revision, is pro- 
vided at the beginning of the Part A section. The Part B consists of 
15 chapters addressing the organization and content of the Part B 
checklist prepared by the Washington State Department of Ecology 
(Ecology 1987). For ease of reference, the checklist section num- 
bers, in brackets, follow chapter headings and subheadings. 


12032 (DOE/RW-0051/Rev.2) OCRWM Systems Engineer- 
ing Management Plan (SEMP): Revision 2. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). Jan 1993. 95p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI (Free of Charge); INIS. 

The Nuclear Waste Policy Act of 1982 established the Office of 
Civilian Radioactive Waste Management (OCRWM) in the Depart- 
ment of Energy (DOE) to implement a program for the safe and 
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permanent disposal of spent nuclear fuel and high-level radioactive 
waste. To achieve this objective, the OCRWM is developing the 
Civilian Radioactive Waste Management System (CRWMS), an 
integrated waste management system consisting of four system el- 
ements: the waste acceptance system, the transportation system, 
the monitored retrievable storage facility, and the mined geologic 
disposal system. The development of such a system requires man- 
agement of many diverse disciplines that are involved in research, 
siting, design, licensing, construction, and external interactions. 
Systems engineering will be used by OCRWM to manage, 
evaluate, integrate, and document all aspects of the technical de- 
velopment of the waste management requirements of the Program 
are met. Systems engineering will be applied to ali technical activi- 
ties to (1) specify the sequence of technical activities necessary to 
define the requirements the waste management system must sat- 
isfy, (2) to develop the waste management system, (3) to relate 
system elements to each other, and (4) to determine how the 
waste management system can be optimized to most effectively 
satisfy the requirements. Furthermore, systems engineering will be 
used in the management of technical activities at the program and 
project levels by specifying procedures, studies, reviews, and doc- 
umentation requirements. 


12033 (DOE/RW/00244-T1) Mescalero Apache Tribe Moni- 
tored Retrievable Storage (MRS): Phase 1 feasibility study 
report. Peso, F. Mescalero Apache Tribe, NM (United States). 13 
Mar 1992. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-92RW00244. Order Number 
DE93009381. Source: OSTI; NTIS; INIS; GPO Dep. 

The Nuclear Waste Policy Act of 1982, as amended, authorizes 
the siting, construction and operation of a Monitored Retrievable 
Storage (MRS) facility. The MRS is intended to be used for the 
temporary storage of spent nuclear fuel from the nation’s nuclear 
power plants beginning as early as 1998. Pursuant to the Nuclear 
Waste Policy Act, the Office of the Nuclear Waste Negotiator was 
created. On October 7, 1991, the Nuclear Waste Negotiator invited 
the governors of states and the Presidents of Indian tribes to apply 
for government grants in order to conduct a study to assess under 
what conditions, if any, they might consider hosting an MRS facil- 
ity. Pursuant to this invitation, on October 11, 1991 the Mescalero 
Apache Indian Tribe of Mescalero, NM applied for a grant te con- 
duct a phased, preliminary study of the safety, technical, political, 
environmental, social and economic feasibility of hosting an MRS. 
The preliminary study included: (1) An investigative education pro- 
cess to facilitate the Tribe’s comprehensive understanding of the 
safety, environmental, technical, social, political, and economic 
aspects of hosting an MRS, and; (2) The development of an exten- 
sive program that is enabling the Tribe, in collaboration with the 
Negotiator, to reach an informed and carefully researched decision 
regarding the conditions, (if any), under which further pursuit of the 
MRS would be considered. The Phase 1 grant application enabled 
the Tribe to begin the initial activities necessary to determine 
whether further consideration is warranted for hosting the MRS fa- 
cility. The Tribe intends to pursue continued study of the MRS in 
order to meet the following objectives: (1) Continuing the education 
process towards a comprehensive understanding of the safety, en- 
vironmental, technical, social and economic aspects of the MRS; 
(2) Conducting an effective public participation and information pro- 
gram; (3) Participating in MRS meetings. 


12034 (DOE/RW-0307P-6) Progress report on the scientific 
investigation program for the Nevada Yucca Mountain Site, 
October 1, 1991-—March 31, 1992, Number 6. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). Sep 1992. 170p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93005088. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Prepared in accordance with Nuclear Waste Policy Act (Section 
113). 

In accordance with the requirements of section 113(b)(3) of the 
Nuclear Waste Policy Act (NWPA) and 10 CFR 60.18(g), the US 
Department of Energy (DOE) has prepared this report on the 
progress of site characterization activities at Yucca Mountain, 
Nevada, for the period October 1, 1991, through March 31, 1992. 
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This report is the sixth in a series of reports that are issued at in- 
tervals of approximately six months during site characterization. 
Also included in this report are activities such as public outreach 
and international programs that are not officially part of site charac- 
terization. Information on these activities is provided in order to 
fully integrate all aspects of the Yucca Mountain studies. 


12035 (DOE/RW—0307P-7) Site characterization progress 
report: Yucca Mountain, Nevada, April 1, 1992—September 30, 
1992, Number 7. USDOE Office of Civilian Radioactive Waste 
Management, Washington, DC (United States). Dec 1992. 256p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
OSTI (Free of Charge); INIS 

Prepared in accordance with Nuclear Waste Policy Act (Section 
113). 

In accordance with section 113(b)(3) of the Nuclear Waste Policy 
Act of 1982, as amended (NWPA), the Department has prepared 
the seventh in a series of reports on the progress of site character- 
ization at the Yucca Mountain candidate site. The Civilian 
Radioactive Waste Management Program made significant 
progress during the reporting period at the Yucca Mountain Site 
Characterization Project. Several important advances were made in 
the surface-based testing program including: initiation of borehole 
drilling utilizing the new, state-of-the-art LM-300 drill rig which em- 
ploys dry drilling and coring techniques; neutron access borehole 
drilling to evaluate infiltration processes; excavations to aid geo- 
logic mapping; and trenching in Midway Valley to study Quaternary 
faulting. A Floodplain Assessment and Statement of Findings was 
published in the Federal Register which concluded there would be 
no significant impact nor cumulative impacts on floodplains resulting 
from Exploratory Studies Facility activities. The National Academy 
of Sciences’ National Research Council released its report entitled 
“Ground Water at Yucca Mountain: How High Can It Rise?” which 
concluded that none of the evidence cited as proof of groundwater 
upwelling in and around Yucca Mountain could be reasonably at- 
tributed to that process and that significant water table excursions 
to the repository design level are not shown by the geologic record. 
The June 29, 1992, earthquake near Yucca Mountain provided sci- 


entists with a wealth of information relevant to understanding the 
neotectonics of the area and the geometry of faults at depth. Early 
findings suggest that accelerations recorded were well within pro- 
posed design limits for the surface waste handling facilities. 


12036 (DOE/RW-0403) Weekly reports of the Office of 
Civilian Radioactive Waste Management, January—December 
1992. USDOE Office of Civilian Radioactive Waste Management, 
Washington, DC (United States). Jan 1993. 92p. Sponsored by 
USDOE, Washington, DC (United States). Source: INIS; OSTI 
(Free of Charge). 

This document contains a brief description of each week’s activi- 
ties without any discussion of any specific activity listed here. 


12037 (DOE/WIPP-—91 -005-Vol.1-Rev.3) Resource Conserva- 
tion and Recovery Act, Part B permit application: Volume 1, 
Revision 3. Westinghouse Electric Corp., Carlsbad, NM (United 
States). Waste Isolation Div. [1993]. 646p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950. 
Order Number DE93008739. Source: OSTI; NTIS; INIS; GPO Dep. 

This volume includes the following chapters: Waste Isolation Pi- 
lot Plant RCRA A permit application; facility description; waste 
analysis plan; groundwater monitoring; procedures to prevent haz- 
ards; RCRA contingency plan; personnel training; corrective action 
for solid waste management units; and other Federal laws. 


12038 (DOE/WIPP—91-005-Vol.2-Rev.3) Resource Conserva- 
tion and Recovery Act, Part B Permit Application: Volume 2, 
Chapter C, Appendix C1—Chapter C, Appendix C3 (beginning), 
Revision 3. Westinghouse Electric Corp., Carlsbad, NM (United 
States). Waste Isolation Div. [1993]. 1425p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950. 
Order Number DE93008740. Source: OSTI; NTIS; INIS; GPO Dep. 

This volume contains appendices for the following: Rocky Flats 
Plant and Idaho National Engineering Laboratory waste process in- 
formation; TRUPACT-I] content codes (TRUCON); TRUPACT-II 
chemical list; chemical compatibility analysis for Rocky Flats Plant 
waste forms; chemical compatibility analysis for waste forms 
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across all sites; TRU mixed waste characterization database; haz- 
ardous constituents of Rocky Flats Transuranic waste; summary of 
waste components in TRU waste sampling program at INEL; TRU 
waste sampling program; and waste analysis data. 


12039 (DOE/WIPP-91-005-Vol.3-Rev.3) Resource Conserva- 
tion and Recovery Act, Part B permit application: Volume 3, 
Chapter C, Appendix C3 (conclusion)-Chapter C, Appendix C9: 
Revision 3. Westinghouse Electric Corp., Carlsbad, NM (United 
States). Waste Isolation Div. [1993]. 583p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950. 
Order Number DE93008741. Source: OSTI; NTIS; INIS; GPO Dep. 

This volume contains appendices for the following: results of ex- 
traction procedure (EP) toxicity data analyses; summary of 
headspace gas analysis in Rocky Flats Plant sampling program-FY 
1988; waste drum gas generation sampling program at Rocky Flats 
Plant during FY 1988; TRU waste sampling program waste charac- 
terization; summary of headspace gas analyses in TRU waste 
sampling program; summary of volatile organic compounds analy- 
ses in TRU waste sampling program; totals analysis versus toxicity 
characteristic leaching procedure; Waste Isolation Pilot Plant waste 
characterization sampling and analysis methods; Waste Isolation 
Pilot Plant waste characterization analytical methods; data reduc- 
tion, validation and reporting; examples of waste screening 
checklists; and Waste Isolation Pilot Plant generator/storage site 
waste screening and acceptance audit program. 


12040 (DOE/WIPP-—91-005-Vol.4-Rev.3) Resource Conserva- 
tion and Recovery Act, Part B Permit Application: Volume 4, 
Chapter D, Appendix D1 (beginning), Revision 3. Westinghouse 
Electric Corp., Carlsbad, NM (United States). Waste Isolation Div. 
[1993]. 1586p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order Number 
DE93008742. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP), which is designed for 
receipt, handling, storage, and permanent isolation of defense- 
generated transuranic wastes, is being excavated at a depth of 
approximately 655 m in bedded halites of the Permian Salado For- 
mation of southeastern New Mexico. Site-characterization activities 
at the present WIPP site began in 1976. Full construction of the fa- 
cility began in 1983, after completion of “Site and Preliminary 
Design Validation” (SPDV) activities and reporting. Site- 
characterization activities since 1983 have had the objectives of 
updating or refining the overall conceptual model of the geologic, 
hydrologic, and structural behavior of the WIPP site and providing 
data adequate for use in WIPP performance assessment. This re- 
port has four main objectives: 1. Summarize the results of WIPP 
site-characterization studies carried out since the spring of 1983 as 
a result of specific agreements between the US Department of En- 
ergy and the State of New Mexico. 2. Summarize the results and 
status of site-characterization and facility-characterization studies 
carried out since 1983, but not specifically included in mandated 
agreements. 3. Compile the results of WIPP site-characterization 
studies into an internally consistent conceptual model for the geo- 
logic, hydrologic, geochemical, and structural behavior of the WIPP 
site. This model includes some consideration of the effects of the 
WIPP facility and shafts on the local characteristics of the Salado 
and Rustler Formations. 4. Discuss the present limitations and/or 
uncertainties in the conceptual geologic model of the WIPP site 
and facility. The objectives of this report are limited in scope, and 
do not include determination of whether or not the WIPP Project 
will comply with repository-performance criteria developed by the 
US Environmental Protection Agency (40CFR191). 


12041 (DOE/WIPP-91-005-Vol.5-Rev.3) Resource Conserva- 
tion and Recovery Act, Part B Permit Application: Volume 5, 
Chapter D, Appendix D1 (conclusion), Revision 3. Westing- 
house Electric Corp., Carlsbad, NM (United States). Waste 
Isolation Div. [1993]. 1475p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-86AL31950. Order Num- 
ber DE93008743. Source: OST; NTIS; INIS; GPO Dep. 

The reference design for the underground facilities at the Waste 
isolation Pilot Plant was developed using the best criteria available 
at initiation of the detailed design effort. These design criteria are 
contained in the US Department of Energy document titled Design 
Criteria, Waste Isolation Pilot Plant (WIPP). Revised Mission 





Concept-lIA (RMC-IIA), Rev. 4, dated February 1984. The valida- 
tion process described in the Design Validation Final Report has 
resulted in validation of the reference design of the underground 
openings based on these criteria. Future changes may necessitate 
modification of the Design Criteria document and/or the reference 
design. Validation of the reference design as presented in this re- 
port permits the consideration of future design or design criteria 
modifications necessitated by these changes or by experience 
gained at the WIPP. Any future modifications to the design criteria 
and/or the reference design will be governed by a DOE Standard 
Operation Procedure (SOP) covering underground design changes. 
This procedure will explain the process to be followed in describ- 
ing, evaluating and approving the change. 


12042 (DOE/WIPP-91-005-Vol.11-Rev.3) Resource Conser- 
vation and Recovery Act, Part B permit application: Volume 
11, Chapter D, Appendix D4—Chapter D, Appendix D17: Revi- 
sion 3. Westinghouse Electric Corp., Carlsbad, NM (United 
States). Waste Isolation Div. [1993]. 1322p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950. 
Order Number DE93008744. Source: OSTI; NTIS; INIS; GPO Dep. 

This volume contains appendices D4 through D17 which cover 
the following: Waste Isolation Pilot Plant site environmental report; 
ecological monitoring program at the Waste Isolation Pilot Plant; 
site characterization; regional and site geology and hydrology; gen- 
eral geology; dissolution features; ground water hydrology; typical 
carbon sorption bed efficiency; VOC monitoring plan for bin-room 
tests; chemical compatibility analysis of waste forms and container 
materials; probable maximum precipitation; WHIP supplementary 
roof support system room 1, panel 1; and corrosion risk assess- 
ment of the Waste Isolation Pilot Plant “humid” test bins. 


12043 (DOE/WIPP-91-005-Vol.12-Rev.3) Resource Conser- 


vation and Recovery Act, Part B Permit Application: Chapter 
E, Appendix E1, Chapter L, Appendix L1: Volume 12, Revision 
3. USDOE Albuquerque Operations Office, Carlsbad, NM (United 
States). Waste Isolation Pilot Plant Project Office. Jan 1993. 413p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-86AL31950. Order Number DE93008750. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) Project was authorized 
by the US Department of Energy 5 (DOE) National Security and 
Military Applications of the Nuclear Energy Authorization Act of 
1980 (Public Law 96-164). Its legislative mandate is to provide a 
research and development facility to demonstrate the safe disposal 
of radioactive waste resulting from national defense programs and 
activities. To fulfill this mandate, the WIPP facility has been 
designed to perform scientific investigations of the behavior of bed- 
ded salt as a repository medium and the interactions between the 
soft and radioactive wastes. In 1991, DOE proposed to initiate a 
experimental Test Phase designed to demonstrate the performance 
of the repository. The Test Phase activities involve experiments us- 
ing transuranic (TRU) waste typical of the waste planned for future 
disposal at the WIPP facility. Much of this TRU waste is co- 
contaminated with chemical constituents which are defined as 
hazardous under HWMR-7, Pt. Il, sec. 261. This waste is TRU 
mixed waste and is the subject of this application. Because geo- 
logic repositories, such as the WIPP facility, are defined under the 
Resource Conservation and Recovery Act (RCRA) as land disposal 
facilities, the groundwater monitoring requirements of HWMR-7, 
PLV, Subpart X, must be addressed. HWMR-7, Pt. V, Subpart X, 
must be addressed. This appendix demonstrates that groundwater 
monitoring is not needed in order to demonstrate compliance with 
the performance standards; therefore, HWMR-7, Pt.V, Subpart F, 
will not apply to the WIPP facility. 


12044 (DOE/WIPP-92-025) Waste Isolation Pilot Plant 
(WIPP) FY 1993 Site Specific Plan. Westinghouse Electric Corp., 
Carlsbad, NM (United States). Waste Isolation Div. Sep 1992. 55p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-86AL31950. Order Number DE93007519. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This is the third in a series of annual Site Specific Plans (SSPS) 
that will follow the Department of Energy’s (DOE’s) annual Environ- 
mental Restoration and Waste Management (EM) Five-Year Plan 
(FYP). Types of EM projects described in this plan include 
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Corrective Activities, Environmental Restoration (ER), Waste Man- 
agement, and Technology Development. The Technology 
Development section is applicable to only some installations. Tech- 
nology Development programs seek to resolve major technical 
issues and rapidly advance beyond current technologies for EM ac- 
tivities. Using the DOE’s EM FYP dated September 1992 as a 
foundation, this SSP includes a description of projects and plan- 
ning information for Fiscal Year (FY) 1992 through FY 1998, with 
particular emphasis on FY 1993. Individuals should focus their re- 
view of this document on an evaluation of the FYP planning and 
implementation process. Additionally, evaluation of the specific 
program scope, schedules, and costs should utilize the specific in- 
Stallation’s Activity Data Sheets (ADS) available at public reading 
rooms located near each DOE installation. It should be noted that 
the proposed plans described in this document are subject to 
change for the following reasons: (1) the results of more detailed 
field characterization or other unforeseen field conditions may 
necessitate a different remedial action approach, (2) regulatory re- 
quirements may change, or (3) necessary project funds may be 
delayed. Changes to last year’s SSPs are reflected in this plan. 


12045 (DPST-83-209) Groundwater monitoring in the Sa- 
vannah River Plant Low Level Waste Burial Ground. Carlton, 
W.H. Du Pont de Nemours (E.I.) and Co., Aiken, SC (United 
States). [1983]. 118p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93003184. Source: OSTI; NTIS; GPO Dep. 

This document describes chemical mechanisms that may affect 
trace-level radionuclide migration through acidic sandy clay soils in 
a humid environment, and summarizes the extensive chemical and 
radiochemical analyses of the groundwater directly below the SRP 
Low-Level Waste (LLW) Burial Ground (643-G). Anomalies were 
identified in the chemistry of individual wells which appear to be re- 
lated to small amounts of fission product activity that have reached 
the water table. The chemical properties which were statistically re- 
lated to trace level transport of Cs-137 and Sr-90 were iron, 
potassium, sodium and calcium. Concentrations on the order of 
100 ppM appear sufficient to affect nuclide migration. Several com- 
plexation mechanisms for plutonium migration were investigated. 


12046 (ECN-C—92-045) Experiments in a 600m borehole in 
the Asse Il salt mine: 2nd Progress report, July-December 
1991. Heijdra, J.J. Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands). Jul 1992. [10p.] CEC Contract no. 
F12W-CTS90-0050. Source: OSTI; NTIS; INIS. 

This work has been performed within the 4th CEC Research and 
Development Programme on Management and Storage of 
Radioactive Waste (1990-1994), part A, task 4: Disposal of Ra- 
dioactive Waste. 

In the design and fabrication of underground disposal sites for 
radio-active waste in salt formations and the assessment of the 
safety of such disposal facilities, the thermo-mechanical behaviour 
of rock salt plays an important role. In previous research pro- 
grammes models have been developed which need to be verified 
by in-situ experiments. It has been proven during the COSA project 
that computations based on laboratory scale experiments do not 
agree with in-situ measurements. Based on the experiments per- 
formed already and on the associated validation work, two items 
were considered to be of special concern, viz. the consecutive be- 
haviour of rock salt and the rock pressure in the Asse salt mine. A 
particular problem in the constitutive relations is the elastic or ap- 
parent elastic behaviour of rock salt. It appeared that the salt 
around openings is weaker than could be expected on the basis of 
laboratory experiments. Possible explanations are primary creep 
and the weakening effect of micro cracks. In the research pro- 
gramme discussed here, in-situ experiments will be carried out in 
the Asse Il salt mine in the Federal Republic of Germany. The 
measurements will be carried out in dry drilled boreholes. The 
development of the drilling technique was part of a related pro- 
gramme carried out under supervision of GSF-Forschungszentrum 
fuer Umwelt und Gesundheit (Research Centre for Environment 
and Health). (author). 3 refs. 


12047 (ECN-C—92-046) Experiments in a 600m borehole in 
the Asse Il salt mine: 3rd Progress report, January-June 1992. 
Heijdra, J.J. Netherlands Energy Research Foundation (ECN), 
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Petten (Netherlands). Jul 1992. [10p.] CEC Contract no. Fi2W- 
CT90-0050. Source: OSTI; NTIS; INIS. 

This work has been performed within the 4th CEC Research and 
Development Programme on Management and Storage of 
Radioactive Waste (1990-1994), part A, task 4: Disposal of Ra- 
dioactive Waste. 

In the design and fabrication of underground disposal sites for 
radio-active waste in salt formations and the assessment of the 
safety of such disposal facilities, the thermo-mechanical behaviour 
of rock salt plays an important role. In previous research pro- 
grammes models have been developed which need to be verified 
by in-situ experiments. It has been proven during the COSA project 
that computations based on laboratory scale experiments do not 
agree with in-situ measurements. Based on the experiments per- 
formed already and on the associated validation work, two items 
were considered to be of special concern, viz. the consecutive be- 
haviour of rock salt and the rock pressure in the Asse salt mine. A 
particular problem in the constitutive relations is the elastic or ap- 
parent elastic behaviour of rock salt. It appeared that the salt 
around openings is weaker than could be expected on the basis of 
laboratory experiments. Possible explanations are primary creep 
and the weakening effect of micro cracks. In the research pro- 
gramme discussed here, in-situ experiments will be carried out in 
the Asse Il salt mine in the Federal Republic of Germany. The 
measurements will be carried out in dry drilled boreholes. The 
development of the drilling technique was part of a related pro- 
gramme carried out under supervision of GSF-Forschungszentrum 
fuer Umwelt und Gesundheit (Research Centre for Environment 
and Health). (author). 3 refs. 


12048 (ECN-C—92-056) Experiments in the HAW project: 


Progress report, ECN contribution, 2nd half 1991. Vonka, V. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Sep 1992. [17p.] Contract no. F12W-0002-C(MB). Source: 
OSTI; NTIS; INIS. 

This work has been performed in the framework of the Commis- 
sion of the European Communities Research and Development 


Programme on Management and Storage of radioactive Waste 
1990-1994. 

In order to improve the final concept for HAW disposal in salt 
formations the complete technical system of an underground repos- 
itory is to be tested in a one-to-one scale test facility. Such a facility 
has been established in the Asse salt mine (FRG). Thirty canisters 
containing glass blocks with highly radioactive radionuclides Cs- 
137 and Sr-90 will be placed in six boreholes located in two test 
galleries A and B at the-800 m level in the Asse salt mine. The re- 
search programme is aimed at the observation and measurement 
of the interaction between the canisters with the radioactive con- 
tent and the rock salt. Because of the requirement to retrieve the 
canisters when necessary during the five years’ test period, the 
canisters are loaded in boreholes lined with tubes. Thermally in- 
duced pressure stresses in the salt will cause the tube to deform. 
The canister will be retrieved when the deformation exceeds a 
maximum set value. The Netherlands Energy Research Foundation 
(ECN), Petten, Netherlands, has designed special canister guiding 
systems for loading and unloading the boreholes together with a 
monitoring system that continuously monitors the gap between the 
canisters and the inner wall of the tube. This progress report is the 
tenth of a series intended to document the progress obtained from 
HAW in situ experiment. (A.S.). 14 refs.; 10 figs. 


12049 (ECN-RX-92-024) Minimizing the integrated collec- 
tive radiation dose and the transmutation of long-lived nuclear 
waste. Abrahams, K. (Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands)). Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). May 1992. [13p.] (CONF- 
9203231—: PSI Meeting on Accelerator Based Transmutation, 
Wuerenlingen (Germany), 24-26 Mar 1992). Source: OSTI; NTIS; 
INIS. 

ECN is engaged in a research programme on transmutation of 
actinides and fission products by mean of fission and neutron cap- 
ture respectively. Besides studies on strategy and scenarios, 
efforts are made to demonstrate possibilities for transmutation of 
long-lived fission products as Tc-99 and |-129.Global scenario stud- 
ies on light water power reactors show that in principle such 
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reactors could consume their own technetium production through 
neutron capture only when some surplus of technetium is situated 
in the core. If the Te would be homogeneously mixed through the 
LWR fuel, the inventory of Tc would be too high to be practical in 
present scenarios for reprocessing this fuel. For inhomogeneous 
combinations of waste and fuel, the inventory would have to be 
even higher, and in general it can be stated that problems with re- 
actor based incineration are complicated whereas only marginal 
advantages are to be expected. Therefore incineration schedules 
have been studied, which use an inventory as low as possible, and 
which would involve a high flux thermal neutron field. (author). 12 
refs.; 2 figs.; 1 tab. 


12050 (ESH-EMS—910091) Environmental Protection De- 
partment’s well inventory (through the second quarter of 
1991). Rogers, C.D. (Westinghouse Savannah River Co., Aiken, 
SC (United States)). Westinghouse Savannah River Co., Aiken, SC 
(United States); Exploration Resources, Inc., Athens, GA (United 
States). Oct 1991. 162p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE93006800. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is an inventory of the wells contained in Environmen- 
tal Protection Department/Environmental Monitoring Section (EPD/ 
EMS) documents since the startup of the Savannah River Site 
(SRS) and includes wells monitored by special request and SRS 
research wells. Wells listed in this inventory are monitoring wells 
unless otherwise indicated. The purpose of this report is as follows: 
To provide a historical record of the wells that EPD/EMS has moni- 
tored; to provide a document containing a list of wells that are 
currently in the EPD/EMS Groundwater Monitoring Program; and to 
provide pertinent information about all wells listed in EPD/EMS 
documents. 


12051 (ETDE-IT—93-58) Feasibility analysis of minor ac- 
tinide burning: Draft final report. Buccafurni, A.; Landeyro, P.A.; 
Orazi, A. ENEA, Rome (italy). Direzione Sicurezza Nazionale e 
Protezione Sanitaria; ENEA, Casaccia (Italy). Centro Ricerche En- 
ergia. 1992. 82p. (CONF-9203228-1: Specialist meeting on 
accelerator-based transmutation, Villigen (Switzerland), 24-26 Mar 
1992). Order Number DE93769401. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper analyzes the different actinide burning systems in or- 
der to evaluate their performance and attempt to eliminate, or at 
least reduce, the final storage time required for nuclear wastes. To 
achieve this goal, two steps are added to the normal fuel cycle: 
partitioning and transmutation. In the partitioning step, the actinides 
are extracted from the high level wastes produced in reprocessing 
plants; while in transmutation, they are burned. To evaluate 
potential performances, it is necessary to find and analyze the pa- 
rameters that influence actinide burning, as well as, to compare the 
potential risk due to the wastes produced by each system with the 
risk associated with radioactive materials existing in nature. An- 
other important parameter to consider is the ratio between the 
transmutation and generation rates indicating how fast the system 
is burning the actinides. Within this context, a preliminary analysis 
of the parameters influencing actinide burning is followed by the 
evaluation, as accurate as possible, by means of the ORIGEN2 
generation and depletion code, of some of the most important 
transmutation systems introduced during the last ten years. For 
convenience, the actinide burning problem is divided into two parts: 
plutonium burning and minor actinide burning. This paper considers 
only the minor actinide burning problem. 


12052 (EUR-14100) Fire testing of fully active medium- 
level waste forms: Task 3: characterization of radioactive 
waste forms. A series of final reports (1985-1989) no.11. Bush, 
R.P. (UKAEA Harwell Lab. (United Kingdom)); Henley, J.G.; Lyon, 
C.E.; Moreton, A.D.; Phillips, B.A.; Splawski, A.B.; Wilding, C.R. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1992. [105p.] Contract FI1W/176UK(H). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The effect of heat on packaged intermediate level waste (ILW) 
has been studied. This was done in order to be able to predict the 
behaviour of the ILW under accident conditions involving fire during 
transport or at the repository. In the study, experimental data were 
obtained and used in the development and validation of theoretical 





models to describe aspects of the behaviour of the waste form 
when subjected to heat. The prime objective was to be able to pre- 
dict the amounts of radioactive materials released from a given 
incident. Four ILW streams were selected for experimental study. 
These four were chosen as the minimum that could be studied to 
provide a set of data that could be used in the prediction of the 
behaviour of the majority of ILW produced in the UK. Heating ex- 
periments were carried out on a small scale using packaged ILW 
samples made from active wastes or inactive simulants. Data were 
obtained on temperatures in the waste form, production of volatile 
materials, carry-forward of solid particulate materials and carry- 
forward of radionuclides. The results were used, together with data 
from full-scale experiments with inactive simulant ILW carried out at 
Winfrith, to develop and validate a theoretical model. This model 
calculates the temperature profiles within a package of immobilized 
ILW as a function of the applied heating conditions. The tempera- 
ture of the waste form is used to predict the release of radioactive 
materials from the package. 4 refs., 65 figs., 13 tabs. 


12053 (EUR-14111) Experimental study of glass sampling 
devices. Jouan, A. (CEA Centre d'Etudes de la Vallee du Rhone, 
30 - Marcoule (France). Dept. des Procedes de Retraitement); 
Moncouyoux, J.P.; Meyere, A. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1992. [104p.] (In French). 
Contract Fl1W-0192F. Source: OSTI; NTIS (US Sales Only); INIS. 

Two high-level liquid waste containment glass sampling systems 
have been designed and built. The first device fits entirely inside a 
standard glass storage canister, and may thus be used in facilities 
not initially designed for this function. It has been tested success- 
fully in the nonradioactive prototype unit at Marcoule. The work 
primarily covered the design and construction of an articulated arm 
supporting the sampling vessel, and the mechanisms necessary for 
filling the vessel and recovering the sample. System actuation and 
operation are fully automatic, and the resulting sample is represen- 
tative of the glass melt. Implementation of the device is delicate 
however, and its reliability is estimated at about 75%. A second 
device was designed specifically for new vitrification facilities. It is 
installed directly on the glass melting furnace, and meets process 
operating and quality control requirements. Tests conducted at the 
Marcoule prototype vitrification facility demonstrated the feasibility 
of the system. Special attention was given to the sampling vessel 
transfer mechanisms, with two filling and controlled sample cooling 
options. 


12054 (EUR-14171) Geochemical modelling. Pt.1, Pt.2: 
Part 1: JENSEN. A program for the computation of chemical 
equilibria in aqueous systems. Part 2: LITTLE JOE. An expert 
system to support geochemical modelling. Skytte Jensen, B. 
(Risoe National Lab., Roskilde (Denmark). Environmental Science 
and Technology Dept.); Jensen, H.; Haug, A.; Pearson, F.J. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1992. [289p.] Contract Fl1W/0079-DK. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This work is carried out under cost-sharing contract with the Eu- 
ropean Atomic Energy Community in the framework of its fourth 
research programme on radioactive waste management and ra- 
dioactive waste storage. This final report is subdivided into two 
parts. In the first part, JENSEN, a computer code for the computa- 
tion of chemical equilibria in aqueous systems, describes the 
structure, function and use of a new geochemical computer pro- 
gram intended for PC’s. The program, which is written in Turbo 
Pascal, version 4, is fundamentally similar to most other geochemi- 
cal programs, but combines in one program several of the merits 
these programs have. The intention has been to make an ad- 
vanced program, which also should be user friendly and fast, and 
to attain this several new algorithms have been developed and im- 
plemented. The program has a built-in database mainly based on 
the CHEMVAL compilation containing data for 395 soluble species 
and 149 minerals. The program can find equilibria in the presence 
of all or some of these soluble species, under conditions or fixed or 
floating pH and /or Redox potential. The program by itself elimi- 
nates a bad guess of a candidate for precipitation. In the present 
version, the program can identify which minerals and how much of 
them there will be formed when equilibrium is established. In the 
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second part, LITTLE JOE, an expert system to support geochemi- 
cal modelling, describes the construction of a minor expert system 
for use in the evaluation of analytical data for the composition of 
ground waters from limestone formation. Although the example 
given is rather limited in scope, the application of the expert sys- 
tem for the evaluation of the analytical data clearly demonstrates 
the mature expert knowledge imbedded in the system which is 
contrasted with the uncritical acceptance of analytical or theoretical 
data. (Abstract Truncated) 


12055 (EUR-14185) Field test demonstration of emplace- 
ment feasibility of precompacted clay buffer materials in a 
granitic medium. Jorda, M. (CEA Centre d’Etudes de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. Stockage Dechets); 
Lajudie, A.; Gatabin, C.; Atabek, R. Commission of the European 
Communities, Luxembourg (Luxembourg). 1992. [53p.] (In French). 
Contrat Fl1W/0207. Source: OSTI; NTIS (US Sales Only); INIS. 

Field test demonstration of emplacement feasibility of precom- 
pacted clay buffer materials in a granitic medium has been 
successfully carried out in February 1990 at the mining centre of 
FANAY. SILORD site was selected allowing the drilling through the 
Raise Boring’ technique of pits of 30 m depth minimum between 
two pre-existent galleries. Two pits of 37 m depth were drilled and 
characterized in detail: mean diameter and vertical deviation mea- 
surements, valuation of the surface condition (rugosity) and 
cracking. The pit which was the most regular was selected for the 
feasibility test it-self. In parallel, manufacturing and handling tech- 
niques for the engineered barrier were improved. The bricks were 
made from a powdered mixture of clay and 10% sand and formed 
the barrier which was installed in the pit using iron baskets. The 
technique used was compacting by uniaxial pressing at 64 MPa. 
Twenty eight baskets containing the engineered barrier were fabri- 
cated at LIBOS (refractory manufactory of CTE Group) and taken 
to FANAY-SILORD. A maximal diameter of 96.03 cm was deter- 
mined for the basket passing through (basket height = 1.335 m) 
and verified by the lowering of basket gauges in the pit. The bas- 
kets were stacked up in the pit, without any difficulty, with a mean 
radial gap of 1.6 cm (for a pit mean diameter of 99.3 cm). Three 
simulated COGEMA waste containers were then satisfactorily in- 
stalled. The real volume to be sealed, including residual voids, was 
estimated at 21.47 m°. The engineered barrier weight after em- 
placement came to 36280 kg leading to a dry density in service, 
i.e. after the engineered barrier swelling, of 1.69. 30 figs. 


12056 (EUR-14352) Natural analogue and microstructural 
studies in relation to radionuclide retardation by rock matrix 
diffusion in granite. Montoto, M. (Oviedo Univ. (Spain). Dept. de 
Petrologia); Rodriguez Rey, A.; Ruiz de Argandona, V.G.; Calleja, 
L.; Menendez, B.; Heath, M.J. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1992. [124p.] Contract 
Fl1W/0143. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility that radionuclide retardation by rock matrix diffu- 
sion will be limited in granitic rocks by geological factors is studied, 
as well as the possibility that diffusion will be confined to a narrow 
zone from water-conducting fractures. Petrophysical measure- 
ments, uranium series and geochemical analyses in the rock 
adjacent to fractures, have been performed to establish the extent 
of fracture-related microstructural changes that might influence the 
potential for diffusion and whether or not there is any record of dif- 
fusion of uranium, its daughters, or other elements. The results 
obtained from E! Berrocal (Spain), Stripa (Sweden) and White-shell 
(Canada) granites, suggest that: (a) there is a zone adjacent to the 
fractures (generally less than 100 mm) where microstructural 
changes and enhanced uranium mobility exist; (b) the evidence for 
diffusion having taken place in the rock is confined largely to this 
zone. So, it appears that diffusivity determinations on rock 
collected away from the influence of fractures will not give repre- 
sentative data for diffusion modelling, in addition to the effect of 
distressing after removing rocks from depth. It is suggested that 
diffusion will be of limited effectiveness as a retardation mechanism 
in many granitic rocks, particularly in water movement confined to 
narrow channels where access by nuclides to the fracture walls is 
restricted. 51 refs., 56 figs., 9 tabs., 9 appendices. 


12057 (EUR-14478) Design study for a macropermeability 
test in an argillaceous formation (Boom clay). Bronders, J. 
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(Centre d'Etude de I’Energie Nucleaire, Mol (Belgium)). Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1992. [64p.] Contract Fl1W/0145. Source: OSTI; NTIS (US Sales 
Only); INIS. 

in the present report a test design has been developed for deter- 
mining the in-situ permeability of the Boom clay on a large scale at 
the Mol site (Belgium). Since in the Boom clay at the Mol site an 
Underground Repository Facility (URF) is operational the test has 
been designed to be run in or from this facility. The proposal is an 
in-situ macropermeability test with a set-up comprising a central 
borehole (metric scale in length) designed to allow various types of 
control of the water-level, surrounded by a lattice of piezometers 
installed in the clay mass for the monitoring of the interstitial water 
pressure changes in function of the various water-level controls. In 
one part the report describes the potential set-ups and a theoreti- 
cal background as far as it can be done on the basis of existing 
literature and experiments. In a second part the method (technical 
and practical data of a test set-up) is described and documented. 
The method proposed is largely based on the several years of ex- 
pertise gained within the field of in-situ migration and hydrogeologic 
investigations in the Hades-URF. 14 refs., 9 figs., 2 tabs. 


12058 (EUR-14598) Radioactive waste disposal: Recom- 
mendations for a repository site selection. Cadelli, N. 
(Commission of the European Communities, Brussels (Belgium)); 
Orlowski, S. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1992. [11p.] (In French). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Also published in english, german, italian and spanish lan- 
guages. 

This report is a guidebook on recommendations for site selection 
of radioactive waste repository, based on a consensus in european 
community. This report describes particularly selection criteria and 
recommendations for radioactive waste disposal in underground or 
ground repositories. 14 refs. 


12059 (GSF—-2/92, pp. 1-6) Previous modelling of chemical 
effects in long-term safety analysis, and their consequences. 
Kuehle, T. GSF - Forschungszentrum fuer Umwelt und Gesundheit 
GmbH, Braunschweig (Germany). Inst. fuer Tieflagerung. Feb 
1992. (In German). Contract BMFT KWA 5901. (CONF-9110471-: 
Workshop on chemical effects in the mine structure, Braunschweig 
(Germany), 8-9 Oct 1991; GSF-TL-3/92). In Chemical effects in 
the mine structure. Proceedings. 257p. Order Number 
DE93771665. Source: OSTI; NTIS (US Sales Only); INIS. 

For long-term safety analysis in the mine structure the chemical 
environment, container residence times, matrix residence times, 
precipitation, and sorption have to be taken into account. All these 
aspects are touched briefly. (DG). 


12060 (GSF-2/92, pp. 7-22) Selection criteria for brine 
compositions used in leaching experiments of high-level waste 
forms in Germany. Herbert, H.J. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Braunschweig (Germany). Inst. 
fuer Tieflagerung. Feb 1992. Contract BMFT KWA 5901. (CONF- 
9110471—: Workshop on chemical effects in the mine structure, 
Braunschweig (Germany), 8-9 Oct 1991; GSF-TL-3/92). In Chemi- 
cal effects in the mine structure. Proceedings. 257p. Order 
Number DE93771665. Source: OSTI; NTIS (US Sales Only); INIS. 

Quantification of the chemical composition of brines that could 
occur in high-level radioactive waste repositories in domal salt for- 
mations is essential for the long-term performance assessment of 
these repositories. This paper provides a survey of the selection 
processes of brines under consideration for leaching experiments 
and shows the chemical composition of those brines actually em- 
ployed for current experiments. It also discusses why it was 
possible to reduce the total number of eleven different types of 
brine which were under discussion at the very beginning to three 
basic types recommended by the HLW Working Commission for 
further use in leaching experiments. (orig.). 


12061 (GSF-2/92, pp. 23-31) Salt dissolution with geome- 
try changes - calculations by means of the KASOMO 
simulation model. Heidenreich, H. (IfE, Leipzig (Germany)). GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braun- 
schweig (Germany). Inst. fuer Tieflagerung. Feb 1992. (In 
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German). Contract BMFT KWA 5901. (CONF-9110471-—: Workshop 
on chemical effects in the mine structure, Braunschweig (Ger- 
many), 8-9 Oct 1991; GSF-TL-3/92). In Chemical effects in the 
mine structure. Proceedings. 257p. Order Number DE93771665. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To solve questions regarding the change of cavities due to disso- 
lution strip-offs and shifts, the transport and brine model KASOMO 
is used. The model foundations proceed from continuity equations. 
Cavern leaching at the UGS Bernburg is given as a form of appli- 
cation. (DG). 


12062 (GSF-2/92, pp. 33-40) Corrosion investigations and 
their evaluation on a laboratory scale and in connection with a 
rock salt borehole experiment. Schneider, L. (IfE, Dresden (Ger- 
many)); Herzog, C.; Richter, K.J.; Scharnweber, B. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braun- 
schweig (Germany). Inst. fuer Tieflagerung. Feb 1992. (in 
German). Contract BMFT KWA 5901. (CONF-9110471-: Workshop 
on chemical effects in the mine structure, Braunschweig (Ger- 
many), 8-9 Oct 1991; GSF-TL-3/92). In Chemical effects ir the 
mine structure. Proceedings. 257p. Order Number DE93771665. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the course of the development of a repository technology for 
heat-producing radioactive wastes, a number of safety-related 
investigations was necessary. Such investigations have been per- 
formed since the late seventies on a laboratory scale, and from the 
early eighties by means of borehole experiments at the Morsleben 
repository. To model the scenarios it was necessary to refer to the 
large number of generated data on the heat field, radiation field, 
rock mechanics, gas and solvent release in the borehole, brine 
influx, and on the behaviour of metallic barriers as well as the corro- 
sion behaviour of waste packaging and waste matrix. (orig/DG). 


12063 (GSF-2/92, pp. 41-65) Electrochemical corrosion in- 
vestigations of uranium dioxide pellets under repository 
conditions. Heppner, P.M. (Freie Univ. Berlin (Germany). Inst. fuer 
Anorganische und Analytische Chemie); Wegen, D.; Marx, G. GSF 
- Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braun- 
schweig (Germany). Inst. fuer Tieflagerung. Feb 1992. (in 
German). Contract BMFT KWA 5901. (CONF-9110471—: Workshop 
on chemical effects in the mine structure, Braunschweig (Ger- 
many), 8-9 Oct 1991; GSF-TL-3/92). In Chemical effects in the 
mine structure. Proceedings. 257p. Order Number DE93771665. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For long-term safety analyses it is of major importance to get in- 
formation on the effect of contacts between high-level waste forms 
and concentrated brines. Special attention is given to electrochemi- 
cal corrosion investigations of UO, - being the main component of 
spent fuel - as well as of its leaching behaviour. Therefore the con- 
ditions under which such investigations are made must reflect to a 
large extent the possible conditions prevailing in the repository. 
That means that not only the composition of present brines, their 
temperature and their oxygen and carbonate contents, but also the 
found Eh/pH conditions must be considered. Even if reducing con- 
ditions prevail in part in groundwaters found during test drillings, 
redox conditions at the waste surface may change and become ox- 
idizing ones due to water radiolysis. (orig/DG). 


12064 (GSF-2/92, pp. 67-90) Immobilization of actinides by 
means of hydroxylapatite. Gauglitz, R. (Freie Univ. Berlin 
(Germany). Inst. fuer Anorganische und Analytische Chemie); Hol- 
terdorf, M.; Franke, W.; Marx, G. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Braunschweig (Germany). Inst. 
fuer Tieflagerung. Feb 1992. (In German). Contract BMFT 
02B8030. (CONF-9110471—: Workshop on chemical effects in the 
mine structure, Braunschweig (Germany), 8-9 Oct 1991; GSF-TL— 
3/92). In Chemical effects in the mine structure. Proceedings. 
257p. Order Number DE93771665. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Experiments with hydroxylapatite CasOH(PO,)3, under sedimen- 
tary conditions showed that HAP absorbed Pb, Zn, Cu, Ni, Co, Cr, 
Cd, SEE, Th or UOz from aqueous solutions, or reacted with those 
cations, forming phosphates of low solubility. In the presence of 
sufficient quantities of HAP, the concentration of the solution was 
lowered to such a degree that the detection limit of the respective 
cations by means of RFA was reached. It could also be shown that 





hydroxylapatite in NaCl-saturated solutions transformed quantita- 
tively also with NpO2*. During experiments at temperatures of up 
to 100deg C and with increased concentrations of alkaline salts it 
turned out that the HAP effectiveness is not affected by such condi- 
tions. This is a decisive advantage over other additives. (orig./DG). 


12065 (GSF-2/92, pp. 91-112) Influence of microbial activi- 
ties on the mobility of technetium and selenium. Merz, C. (Freie 
Univ. Berlin (Germany). Inst. fuer Geologie, Geophysik und Geoin- 
formatik); Winkler, A.; Pekdeger, A.; Stroetmann, |.; Kaempfer, P.; 
Dott, W. GSF - Forschungszentrum fuer Umwelt und Gesundheit 
GmbH, Braunschweig (Germany). Inst. fuer Tieflagerung. Feb 
1992. (In German). Contract BMFT KWA 5901. (CONF-9110471-: 
Workshop on chemical effects in the mine structure, Braunschweig 
(Germany), 8-9 Oct 1991; GSF-TL-3/92). In Chemical effects in 
the mine structure. Proceedings. 257p. Order Number 
DE93771665. Source: OSTI; NTIS (US Sales Only); INIS. 
Interactions between migration processes and microbiology have 
become known during the last few years, with an observed immo- 
bilization of radionuclides being attributed to the formation of 
microenvironments. In such microenvironments produced by bacte- 
rial accumulations at grain surfaces and in grain gores, changed 
redox conditions may lead to the precipitation of technetium and 
selenium. Such microenvironments, however, cannot be detected 
by measuring the physico-chemical parameters in the macroenvi- 
ronment, and therefore they may cause misjudgement of the 
migration behaviour of radionuclides. To study the microbiological 
effects, batch and column tests were made with unsterile and ster- 
ile loose rock, and sterilization methods were tested with soil 
materials. In order to detect a possible attachment to microorgan- 


isms, the sorption behaviour in bacterial suspensions was studied 
in addition. (orig.). 


12066 (GSF-2/92, pp. 113-134) Hydraulic investigations of 
rock salt backfill. Klotz, D. (GSF-Institut fuer Hydrologie, Neuher- 
berg (Germany)). GSF Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Braunschweig (Germany). Inst. fuer 
Tieflagerung. Feb 1992. (In German). Contract BMFT KWA 5901. 
(CONF-9110471-—: Workshop on chemical effects in the mine struc- 
ture, Braunschweig (Germany), 8-9 Oct 1991; GSF-TL-3/92). In 
Chemical effects in the mine structure. Proceedings. 257p. Order 
Number DE93771665. Source: OSTI; NTIS (US Sales Only); INIS. 

In the Federal Republic of Germany the concept of storing ra- 
dioactive wastes in rock salt formations is pursued. In order to 
establish, for instance, a multi-barrier system, it is necessary to re- 
fill the caverns with crushed rock salt (also called crude salt, salt 
fines, and herein after referred to as salt backfill). Such heaped 
grains of crushed rock salt in the entire backfilled mine are consid- 
ered a porous medium. The paper mainly deals with the initial 
values of storage parameters and hydraulic indeces in the salt 
backfilling material. (orig.). 


12067 (GSF-6/92) Safety related aspects of ultimate dis- 
posal of radioactive wastes. Goemmel, R. (ed.). GSF 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braun- 
schweig (Germany). Inst. fuer Tieflagerung. 1992. 80p. (in 
German). (CONF-9110468—: Seminar on safety related aspects of 
ultimate disposal of radioactive wastes, Braunschweig (Germany), 
1-2 Oct 1991; GSF-TL-16/92). Order Number DE93768804. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Solutions and questions related to nuclear waste management 
are presented. In particular, long-term safety of repositories in Ger- 
many and Sweden is considered, with special attention being paid 
to methods of detection, geotechnical barriers and post-operational 
phase of salt dome repositories, and conditioning of wastes to 
make them fit for ultimate disposal. (DG). 


12068 (GSF-6/92, pp. 7-10) Nuclear energy and nuclear 
waste management: solutions and questions. Weis, M. (Vereini- 
gung Deutscher Elektrizitaetswerke e.V. (VDEW), Frankfurt am 
Main (Germany)). GSF - Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Braunschweig (Germany). Inst. fuer 
Tieflagerung. 1992. (In German). (CONF-9110468-: Seminar on 
safety related aspects of ultimate disposal of radioactive wastes, 
Braunschweig (Germany), 1-2 Oct 1991; GSF-TL—-16/92). In Safety 
related aspects of ultimate disposal of radioactive wastes. 80p. 


05 NUCLEAR FUELS 
0520 Waste Management 


Order Number DE93768804. Source: OSTi; NTIS (US Sales Only); 
INIS. 

Nuclear waste management including ultimate disposal have 
been solved technically and financially. Politically, however their 
implementation is hindered. The early commissioning of a reposi- 
tory for non-heat producing wastes would be desirable. Waste 
management hazards can be adequately integrated into the scale 
of natural and civilizatory hazards. An amendment of the Atomic 
Energy Law is not imperative. Operators are in favour of waste 
management with direct ultimate disposal. (DG). 


12069 (GSF-€6/92, pp. 11-15) Safety related aspects: priori- 
ties and _ solutions. Roethemeyer, H. (Bundesamt fuer 
Strahlenschutz, Salzgitter (Germany)). GSF - Forschungszentrum 
fuer Umwelt und Gesundheit GmbH, Braunschweig (Germany). 
Inst. fuer Tieflagerung. 1992. (In German). (CONF-9110468-: 
Seminar on safety related aspects of ultimate disposal of 
radioactive wastes, Braunschweig (Germany), 1-2 Oct 1991; GSF- 
TL-16/92). In Safety related aspects of ultimate disposal of 
radioactive wastes. 80p. Order Number DE93768804. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The required safety of a repository in a given geological f>rma- 
tion can only be proved by safety analysis. Such analysis must 
take into account the overall geological situation, repository instal- 
lations and waste forms, and consider all aspects related to the 
operational and post-operational phases. (DG). 


12070 (GSF-6/92, pp. 17-22) Can long-term safety of ra- 
dioactive waste repositories be reliably proved? Methodical 
problems in dealing with long periods of time. Appel, D. (Pan- 
Geo - Geowissenschaftliches Buero, Hannover (Germany)). GiSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braun- 
schweig (Germany). Inst. fuer Tieflagerung. 1992. (In German). 
(CONF-9110468—: Seminar on safety related aspects of ultimate 
disposal of radioactive wastes, Braunschweig (Germany), 1-2 Oct 
1991; GSF-TL—-16/92). In Safety related aspects of ultimate dis- 
posal of radioactive wastes. 80p. Order Number DE93768804. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The requirements of assessment standards and quantities are 
outlined. In addition, a short description is given of the procedure 
practiced at present to prove long-term safety, and a rough evalua- 
tion is made of the general approach practiced in the Federal 
Republic of Germany. (DG). 


12071 (GSF-€/92, pp. 23-29) Methodology of proving long- 
term safety of a salt dome repository with existing insecurities 
forming the background. Storck, R. (GSF - Forschungszentrum 
fuer Umwelt und Gesundheit GmbH, Braunschweig (Germany). 
Inst. fuer Tieflagerung). GSF - Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Braunschweig (Germany). Inst. fuer 
Tieflagerung. 1992. (In German). (CONF-9110468—: Seminar on 
safety related aspects of ultimate disposal of radioactive wastes, 
Braunschweig (Germany), 1-2 Oct 1991; GSF-TL—16/92). In Safety 
related aspects of ultimate disposal of radioactive wastas. 80p. 
Order Number DE93768804. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Existing methods to prove safety can consider the insecurities of 
input data within the framework of probabilistic analyses. The re- 
sults of application calculations show that inspite of considerable 
band widths of input data the scattering widths of radiation expo- 
sures are comparably limited, and calculated radiation exposures 
are clearly below acceptable limits. Moreover it can be demon- 
strated that in the event of an assumed brine influx into the 
repository radionuclides are released only if parameter combina- 
tions are unfavourable. Therefore such incident in general does not 
have any radiological consequences. Insecurities in mode! ap- 
proaches can be taken into consideration only partly so far by 
using alternative models, or indirectly through data insecurities. 
(orig/DG). 


12072 (GSF—-€6/92, pp. 31-36) Geotechnical barriers and 
safety verification of underground disposal facilities. Langer, 
M. (Bundesamt fuer Geowissenschaften und Rohstoffe, Hanrover 
(Germany)). GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit GmbH, Braunschweig (Germany). Inst. fuer Tieflagerung. 
1992. (In German). (CONF-9110468—-: Seminar on safety re'ated 
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aspects of ultimate disposal of radioactive wastes, Braunschweig 
(Germany), 1-2 Oct 1991; GSF-TL—-16/92). In Safety related as- 
pects of ultimate disposal of radioactive wastes. 80p. Order 
Number DE93768804. Source: OSTI; NTIS (US Sales Only); INIS. 

Geotechnical activities for planning and building waste repository 
mines in salt rock are discussed. The analysis of stability and effi- 
ciency of geotechnical barriers plays a central role in overall safety 
verification. Such analysis covers the geological engineering study 
of the site, laboratory tests, in situ measurements, development of 
geomechanical models, and numerical static calculations. The prin- 
ciple of geotechnical safety verification and the geotechnical 
method for assessment of barrier efficiency (long-term safety anal- 
ysis) are explained in detail. (orig./DG). 


12073 (GSF-6/92, pp. 37-39) Solutions in marine evapor- 
ites. A criterion for assessing the security of underground 
disposal facilities. Herrmann, A.G. (Technische Univ. Clausthal, 
Clausthal-Zellerfeld (Germany). Inst. fuer Mineralogie und Miner- 
alische Rohstoffe). GSF Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Braunschweig (Germany). Inst. fuer 
Tieflagerung. 1992. (In German). (CONF-9110468-: Seminar on 
safety related aspects of ultimate disposal of radioactive wastes, 
Braunschweig (Germany), 1-2 Oct 1991; GSF-TL—16/92). In Safety 
related aspects of ultimate disposal of radioactive wastes. 80p. 
Order Number DE93768804. Source: OSTI; NTIS (US Sales Only); 
INIS. 

For the ultimate disposal of anthropogenic contaminants in salt 
rock, the presence of aqueous solutions in the geological system 
evaporite body host rock is dealt with as an example. In evaporate 
rocks so- called rock solutions occur on cuts, fissures and in 
cavern-like hollow spaces with volumes between mi and > 1000 
m®. Small solution quantities (nl up to yl) are contained as fluid in- 
clusions in salt minerals. For statements on the formation and 
origin of aqueous solutuions in evaporite rocks, and for forecasts 
on the safety of underground disposal facilities, in future both the 
material composition of rock solutions and of fluid inclusions has to 
be taken into account. (orig/DG). 


12074 (GSF-6/92, pp. 41-46) Validation of models for 
safety assessment of high-level waste disposal in Sweden. 
Karlsson, F. (Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden)). GSF - Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Braunschweig (Germany). Inst. fuer 
Tieflagerung. 1992. (CONF-9110468-: Seminar on safety related 
aspects of ultimate disposal of radioactive wastes, Braunschweig 
(Germany), 1-2 Oct 1991; GSF-TL—16/92). In Safety related as- 
pects of ultimate disposal of radioactive wastes. 80p. Order 
Number DE93768804. Source: OSTI; NTIS (US Sales Only); INIS. 

Laboratory simulations, in-situ experiments and the study of 
archeologic artefacts and rock minerals have been used in order to 
validate models used for the safety assessment of radioactive 
waste disposal in Sweden. Laboratory experiments have been car- 
ried out to simulate the transport of dissolved radionuclides with 
groundwater flow in natural fractures in granitic rock. Experiments 
have also been performed to simulate the chemical effects of radi- 
olysis from exposed high level waste. In-situ tests have been 
performed in crystalline rock which is the favoured host rock 


medium for underground radioactive waste respositories in Swe- 
den. (orig.). 


12075 


(GSF-6/92, pp. 47-50) Repository safety in the post- 
operational phase - necessary R and D work. Brewitz, W. (GSF 


- Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Braunschweig (Germany). Inst. fuer Tieflagerung). GSF 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braun- 
schweig (Germany). Inst. fuer Tieflagerung. 1992. (In German). 
(CONF-9110468-: Seminar on safety related aspects of ultimate 
disposal of radioactive wastes, Braunschweig (Germany), 1-2 Oct 
1991; GSF-TL-16/92). In Safety related aspects of ultimate dis- 
posal of radioactive wastes. 80p. Order Number DE93768804. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Safety-analytical work and the pending underground exploration 
of the Gorleben salt dome formed the background for determining 
research requirements for a future safety analysis of the post- 
operational phase of a repository. It comprises scenarios, computer 
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programmes, chemical, physical and geotechnical effects in the 
proximity as well as transport processes in the geosphere. (DG). 


12076 (GSF-6/92, pp. 51-57) Ultimate disposal of 
heat-producing radioactive wastes in salt rock - proximity in- 
vestigations. Koester, R. (Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Nukleare Entsorgungstechnik). GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braun- 
schweig (Germany). Inst. fuer Tieflagerung. 1992. (In German). 
(CONF-9110468—: Seminar on safety related aspects of ultimate 
disposal of radioactive wastes, Braunschweig (Germany), 1-2 Oct 
1991; GSF-TL-16/92). In Safety related aspects of ultimate dis- 
posal of radioactive wastes. 80p. Order Number DE93768804. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The proximity of repositories is a complex system with a large 
number of thermic, thermomechanical, physical, chemical and radi- 
ation effects interacting. For analytical safety verification, all those 
effects must be well understood and extrapolatably described. That 
requires in particular a thorough knowledge of chemical reactions, 
measurement of corresponding thermodynamic data, and integra- 
tion of the effects into a consistent description of all essential 
processes in the proximity to enable the applicability of laboratory 
results to natural conditions. (orig.). 


12077 (GSF-€/92, pp. 59-67) Conditioning of radioactive 
wastes to make them fit for ultimate disposal. Warnecke, E. 
(Bundesamt fuer Strahlenschutz, Salzgitter (Germany)). GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braun- 
schweig (Germany). Inst. fuer Tieflagerung. 1992. (In German). 
(CONF-9110468—: Seminar on safety related aspects of ultimate 
disposal of radioactive wastes, Braunschweig (Germany), 1-2 Oct 
1991; GSF-TL-16/92). In Safety related aspects of ultimate dis- 
posal of radioactive wastes. 80p. Order Number DE93768804. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Radioactive wastes of any origin finally must be committed to a 
repository. Therefore repository conditions have a directive function 
concerning the conditioning of radioactive wastes. Waste producers 
are obliged to condition their wastes in order to make them fit for 
ultimate disposal. They have to condition their radioactive wastes 
in such a way that repository conditions are demonstrably and veri- 
fiably met. Technical processes and organizational aids are 
available for this purpose. (orig.). 


12078 (GSF-6/92, pp. 69-71) Morsleben safety analysis. 
Baltes, B. (Gesellschaft fuer Reaktorsicherheit mbH (GRS), Koein 
(Germany)). GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit GmbH, Braunschweig (Germany). Inst. fuer Tieflagerung. 
1992. (In German). (CONF-9110468—: Seminar on safety related 
aspects of ultimate disposal of radioactive wastes, Braunschweig 
(Germany), 1-2 Oct 1991; GSF-TL—16/92). In Safety related as- 
pects of ultimate disposal of radioactive wastes. 80p. Order 
Number DE93768804. Source: OSTI; NTIS (US Sales Only); INIS. 

The Morsleben safety analysis showed that no risks exist for 
ERAM which would require at present a stop of operation. Backfit- 
ting measures have been identified, however, part of which had to 
be taken immediately. Such backfitting measures can be carried 
out during operation of the facility according to an assessment 
made in the safety analysis. (orig/DG). 


12079 (GSF-16/92) Automatic handling of seismograms 
for microseismic monitoring of the Asse salt mine. Hente, B. 
(GSF-Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Braunschweig (Germany). Inst. fuer Tieflagerung). GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). 1992. 45p. (In German). (GSF-TL-22/92). Order 
Number DE93769068. Source: OSTI; NTIS (US Sales Only); INIS. 

The microseismic monitoring of the Asse salt mine produces 
large amounts of data the evaluation of which (location, intensity 
assessment) shall be done automatically at least in part. An essen- 
tial precondition for this is the automatic detection of compression 
waves. A simple short-term variance/long-term variance criterion 
brought only little success. Only a preceeding forecast error filtra- 
tion enabled a satisfactory location of almost 50% of events. 
Individual disturbance pulses could mostly be detected because of 
their atypical long-term variance course, and therefore did not lead 





to spurious action. The development of evaluation routine is de- 
scribed by means of examples, remaining error possibilities are 
pointed out. (orig.). 


12080 (GSF-28/90) SWIFT: INTERA simulator for waste in- 
jection, flow and transport. Version: GSF 2. Hossain, S. 
(GSF-Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Braunschweig (Germany). Inst. fuer Tieflagerung); Arens, G.; Fein, 
E. GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany). Jun 1990. 176p. Contract BMFT KWA 
5408. (GSF-TL-15/90). Order Number DE93768891. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The latest SWIFT model (SWIFT-GSF2) as available in GSF 
Braunschweig is described. The theoretical background has been 
elaborated using the SWIFT Il documentation and other available 
internal notes of various enhancements. Thus the boundary condi- 
tion implementations and source/sink considerations are now 
comprehensive. The computer implementation has also been ex- 
tented to include the description of the matrix solution algorithms. 
Finally, the data input guide has been updated and when neces- 
sary illustrated with figures. The presentation begins with the basic 
transport equations. (orig.). 


12081 (IAEA-AL—-060) The radioactive waste management 
at IAEA laboratories. Deron, S. (International Atomic Energy 
Agency, Seibersdorf (Austria). Safeguards Analytical Lab.); Ou- 
vrard, R.; Hartmann, R.; Klose, H. International Atomic Energy 
Agency, Seibersdorf (Austria). Safeguards Analytical Lab. Oct 
1992. [21p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The report gives a brief description of the nature of the radioac- 
tive wastes generated at the IAEA Laboratories in Seibersdorf, 
their origin and composition, their management and monitoring. 
The management of the radioactive waste produced at IAEA Labo- 
ratories in Seibersdorf is governed by the Technical Agreements of 
1985 between the IAEA and the Austrian Health Ministry. In the 
period of 1982 to 1991 waste containers of low activity and ra- 
diotoxicity generated at laboratories other than the Safeguards 
Analytical Laboratory (SAL) were transferred to the FZS waste 
treatment and storage plant: The total activity contained in these 
drums amounted to < 65 MBq alpha activity; < 1030 MBq beta 
activity; < 2900 MBq gamma activity. The radioactive waste gener- 
ated at SAL and transferred to the FZs during the same period 
included. Uranium contaminated solid burnable waste in 200 1 
drums, uranium contaminated solid unburnable waste in 200 1 
drums, uranium contaminated liquid unburnable waste in 30 1 bot- 
tles, plutonium contaminated solid unburnable waste in 200 1 
drums. In the same period SAL received a total of 146 Kg uranium 
and 812 g plutonium and exported out of Austria, unused residues 
of samples. The balance, i.e.: uranium 39 kg, plutonium 133 g 
constitutes the increase of the inventory of reference materials, 
and unused residues awaiting export, accumulated at SAL and SIL 
fissile store as a result of SAL operation during this 10 year period. 
The IAEA reexports all unused residues of samples of radioactive 
and fissile materials analyzed at his laboratories, so that the 
amount of radioactive materials ending in the wastes treated and 
stored at FZS is kept to a minimum. 5 refs, 7 figs, 3 tabs. 


12082 (IAEA-TECDOC-675) Use of inorganic sorbents for 
treatment of liquid radioactive waste and backfill of 
underground repositories: Proceedings of a final research co- 
ordination meeting held in Rez, Czechoslovakia, 4-8 November 
1991. International Atomic Energy Agency, Vienna (Austria). Nov 
1992. [189p.] (CONF-9111297-: Final research co-ordination 
meeting on the use of inorganic sorbents for treatment of liquid ra- 
dioactive waste and backfill of underground repositories, Rez 
(Czechoslovakia), 4-8 Nov 1991). Source: OSTI; NTIS (US Sales 
Only); INIS. 

This document presents the results of a four year Co-ordinated 
Research Programme (CRP) on the "Use of Inorganic Sorbents for 
Treatment of Liquid Radioactive Waste and Backfill of Underground 
Repositories” (1987-1991). Many countries have research pro- 
grammes aiming at developing processes which would provide 
efficient and safe concentration of radionuclides in waste streams 
into solid materials which could then be reliably immobilized into 
forms suitable for long term storage or disposal. Use of inorganic 
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sorbents for this purpose is very attractive because of their resis- 
tance to radiation and chemical attack, strong affinity for one or 
more radionuclides, their compatibility with likely immobilization 
matrices and their availability at low cost. According to the funda- 
mental multibarrier concept for disposal of radioactive waste, 
backfill material is one of the important engineered barriers. Inor- 
ganic materials such as clays, naturally occurring zeolites 
(clinoptilolite, modenite and chabasite) are promising backfill mate- 
rials. Research in technical uses of inorganic material applications 
was covered within the framework of the Co-ordinated Research 
Programme reported in this technical document. Final contributions 
by participants at the last Research Co-ordination Meeting held in 
Rez, Czechoslovakia, from 4 to 8 November 1991, are presented 
here. Refs, figs and tabs. 


12083 (IAEA-TECDOC-675, pp. 15-30) Use of aluminosili- 
cate minerals for the removal of radionuclides and heavy 
metals from aqueous wastes by sorption and in combination 
with precipitation processes. Klisuranov, G.S. (University of Min- 
ing and Geology, Sofia (Bulgaria). Inst. of Nuclear Research and 
Nuclear Energy); Gradev, G.; Stefanova, |.; Milusheva, A. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Nov 1992. 
(CONF-9111297—: Final research co-ordination meeting on the use 
of inorganic sorbents for treatment of liquid radioactive waste and 
backfill of underground repositories, Rez (Czechoslovakia), 4-8 Nov 
1991). In Use of inorganic sorbents for treatment of liquid radioac- 
tive waste and backfill of underground repositories: Proceedings of 
a final research co-ordination meeting held in Rez, Czechoslovakia, 
4-8 November 1991. [189p.] Order Number DE93618000. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The sorption characteristics of aluminosilicate minerals from Bul- 
garian locations in natural and modified forms have been studied. 
The possible application of mineral sorbents (zeolites and 
vermiculites) for decontamination of aqueous waste containing ra- 
dionuclides (Cs-137, Sr-90, Co-60, Ag-110m, TIl-204, Ce-144, 
Ru-106), as well as for decontamination of waste waters containing 
lead, cadmium, zine or silver, were studied. The static exchange ca- 
pacity of clinoptilolite and vermiculite in different cationic forms has 
been determined together with the influence of different competitive 
ions on the capacity. The thermodynamics of ion exchange on the 
sodium form of clinoptilolite has been studied and the distribution 
coefficients and the diffusion coefficients for the specified radionu- 
clides were determined. The potential of combining processes for 
the treatment of wastes of complex composition has been exam- 
ined by applying precipitation and sorption processes under static 
or dynamic conditions. The decontamination coefficients for cae- 
sium, strontium, cobalt manganese cerium and Zirconium were 
determined at different values of pH and different doses of precipi- 
tates and sorbents. (author). 19 refs, 5 figs, 12 tabs. 


12084 (IAEA-TECDOC-675, pp. 69-83) Activity removal 
from aqueous waste streams by seeded ultrafiltration. Hooper, 
E.W. (AEA Technology, Harwell (United Kingdom)). International 
Atomic Energy Agency, Vienna (Austria). Nov 1992. (CONF- 
9111297-: Final research co-ordination meeting on the use of 
inorganic sorbents for treatment of liquid radioactive waste and 
backfill of underground repositories, Rez (Czechoslovakia), 4-8 Nov 
1991). In Use of inorganic sorbents for treatment of liquid racioac- 
tive waste and backfill of underground repositories: Proceedings of 
a final research co-ordination meeting held in Rez, Czechoslovakia, 
4-8 November 1991. [189p.] Order Number DES3618000. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Harwell Laboratory is engaged in the design and develop- 
ment of processes to reduce the radioactivity present in low and 
intermediate level waste streams to a very low level. Amongst the 
processes being examined are precipitation, crossflow filtration and 
ion-exchange using inorganic sorbents; these processes are used 
singly or in combination depending on the composition of the waste 
and the extent of decontamination required. Modern cross-flow fil- 
tration techniques allow the removal of very fine particles of solid 
material from liquid streams. When the streams contain radionu- 
clides, some small additional activity removal may be achieved by 
cross-flow filtration even after the stream has been treated by con- 
ventional filtration and ion-exchange, and despite the concentration 
of radionuclides being exceedingly small. Much greater activity 
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removal may be achieved, however, if the stream is dosed with ad- 
ditives, or seeds, which absorb or coprecipitate the radionuclides. 
Individual seeds are, in general, targetted on specific radionuclides 
and are unlikely therefore to offer an across-the-board approach to 
activity removal. Combinations or cocktails of seeds may, however, 
allow such an approach and this possibility has been investigated. 
It is found that under certain circumstances seeds can interfere 
with one another and actually give worse results than when used 
individually. With careful selection of materials and conditions, how- 
ever, it is possible to achieve substantial reductions in a variety of 
radionuclides simultaneously. (author). 5 refs, 1 fig., 9 tabs. 

12085 (IAEA-TECDOC-—675, pp. 47-58) The potential use of 
swelling clays for backfilling and sealing of underground 
repositories: The case of the Boom clay. Voickaert, G. (Centre 
d'Etude de I’Energie Nucleaire, Mol (Belgium)); Vandervoort, F. In- 
ternational Atomic Energy Agency, Vienna (Austria). Nov 1992. 
(CONF-9111297—: Final research co-ordination meeting on the use 
of inorganic sorbents for treatment of liquid radioactive waste and 
backfill of underground repositories, Rez (Czechoslovakia), 4-8 Nov 
1991). In Use of inorganic sorbents for treatment of liquid radioac- 
tive waste and backfill of underground repositories: Proceedings of 
a final research co-ordination meeting held in Rez, Czechoslovakia, 
4-8 November 1991. [189p.] Order Number DE93618000. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In Belgium the SCK/CEN is studying the geological disposal of 
high level radioactive waste in the Boom clay formation. In such an 
argillaceous repository, the backfilling and sealing features will be 
multiple: boreholes, shafts, access drifts, disposal galleries or 
holes and dams. A preliminary selection study screening industrial 
materials has been performed based on the following criteria: at 
least as good thermal and hydraulic properties as the in situ Boom 
clay, sufficient volumetric swelling and swelling pressure, proven 
geochemical compatibility and stability. This study has shown that 
swelling clays are the most promising materials. Because of its evi- 
dent geochemical compatibility and its easy availability, it is a logic 
choice to study the re-use of the excavated clay. The hydraulic, 
thermal and geochemical retention and swelling properties of the 
Boom clay were studied and the results are compared to those of 
bentonites. The main results of this study are: a hydraulic conduc- 
tivity as low as 10-'3 m/s can be reached which is one order of 
magnitude lower than that of the in situ Boom clay but is one order 
of magnitude higher than those of bentonite; the volumetric 
swelling of the Boom clay is rather limited but a swelling pressure 
of about 4 MPa can be obtained which is about a factor five lower 
than for bentonites but also corresponds to the in situ lithostatic 
pressure; the radionuclide retention properties of the in situ Boom 
clay are at least as good as those of dense bentonites and are for 
some nuclides even better; steam drastically reduces the volumet- 
ric swelling of bentonites which also leads to a higher hydraulic 
conductivity. The swelling properties of the Boom clay are also to 
be affected by steam, but the effect is less dramatic. In particular, 
its low hydraulic conductivity seems to be conserved. (author). 14 
refs, 4 figs, 6 tabs 


12086 (IAEA-TECDOC-675, pp. 85-106) Development 
studies for treatment of ORNL low-level liquid waste using in- 
organic sorbents. Campbell, D.O. (Oak Ridge National Lab., TN 
(United States)); Lee, D.D.; Dillow, T.A.; Collins, J.L. International 
Atomic Energy Agency, Vienna (Austria). Nov 1992. Contract DE- 
AC05-840R21400. (CONF-9111297—: Final research co-ordination 
meeting on the use of inorganic sorbents for treatment of liquid ra- 
dioactive waste and backfill of underground repositories, Rez 


(Czechoslovakia), 4-8 Nov 1991). In Use of inorganic sorbents for 


treatment of liquid radioactive waste and backfill of underground 
repositories: Proceedings of a final research co-ordination meeting 
held in Rez, Czechoslovakia, 4-8 November 1991. [189p.] Order 
Number DE93618000. Source: OSTI; NTIS (US Sales Only); INIS. 

Separation methods for the management of cesium and stron- 
tium in low-level, high-salt liquid wastes (LLLW) at ORNL have 
been investigated. Several transition metal hexacyanoferrate(Il) 
compositions (ferrocyanides) were examined for cesium removal 
and titanium oxide-based sorbents and beads made by internal 
gelation were tested for strontium uptake. Distribution coefficients in 
the range of 1x10° were generally observed with nickel and cobalt 
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ferrocyanides at pH values <11, yielding DFs of about 100 with 
100 ppm sorbent in a single-stage batch separation. Strontium dis- 
tribution coefficients as large as 1x10° were observed with sodium 
titanate at pH 13, but these values decrease as the pH decreases. 
A resorcinol-based resin for cesium removal and chelating resins 
for removal of strontium were also effective. Batch and column pro- 
cesses using both types of ion-exchange materials are feasible. 
Combination flowsheets using both a simple, one-stage batch pro- 
cess for the initial decontamination with inorganic exchangers, 
followed by polishing with a column may be advantageous. The 
decontamination requirements depend on the LLLW composition 
and the specifications for the final waste forms after processing. 
Flowsheets can be devised that appear capable of achieving very 
high decontamination of the bulk waste solutions with respect to 
137Cs and °°Sr, with DFs up to the order of 10® or more. The 
volume of solid waste concentrate generated (sorbents) varies con- 
siderably, depending on the separation process used and the 
flowsheet, but may be in the range of <0.1% of the LLLW volume 
for inorganic sorbents to perhaps 1% for organic resins. A class of 
inorganic exchangers made by the internal gelation method 
including hydrous aluminium and titanium oxides, zirconium mono- 
hydrogen phosphate, and others look promising for column use. 
The sorbents have been tested on actual LLLW, aqueous basic 
and acidic waste simulant and simulated LLLW. (author). 


12087 (IAEA-TECDOC-675, pp. 107-119) Use of zeolites as 
sorbents for the removal of long-lived radionuclides from 
aqueous wastes. Suarez, G.C. (Centro de Estudios Aplicados al 
Desarrollo Nuclear (CEADEN), La Habana (Cuba)); Catasus, J.D.; 
Haza, U.J.; Alfonso, A.P. Intemational Atomic Energy Agency, 
Vienna (Austria). Nov 1992. (CONF-9111297—: Final research co- 
ordination meeting on the use of inorganic sorbents for treatment 
of liquid radioactive waste and backfill of underground repositories, 
Rez (Czechoslovakia), 4-8 Nov 1991). In Use of inorganic sorbents 
for treatment of liquid radioactive waste and backfill of underground 
repositones: Proceedings of a final research co-ordination meeting 
held in Rez, Czechoslovakia, 4-8 November 1991. [189p.] Order 
Number DE93618000. Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of the reaction time, the temperature, the concen- 
tration of precipitating agents and the agitation speed on the 
decontamination factor (DF) for ®©°Co, °°Sr/Y and '4Ce radionu- 
clides in the chemical treatment of simulated waste solutions were 
studied. From the results obtained, a laboratory scale design was 
made to decontaminate radioactive wastes containing ®°Co and 
144Ce through the combination of chemical treatment and the sorp- 
tion on to sodium enriched zeolite. Reduction of activity levels to 
below the specified limit concentrations in water can be achieved 
by the application of the combined technologies in the treatment 
plant. (author). 27 refs, 13 tabs. 


12088 (IAEA-TECDOC-675, pp. 147-159) Sorption of cae- 
sium on insoluble hexacyanoferrates (Il) and strontium on 
antimonic and phosphatoantimonic acids. Loos-Neskovic, C. 
(Centre d’Etudes Nucleaires de Saclay, Gif-sur-Yvette (France). 
Lab. Pierre Sue); Bartos, B.; Zouad, S.; Fedoroff, M.; Jeanjean, J.; 
Garnier, E. International Atomic Energy Agency, Vienna (Austria). 
Nov 1992. (CONF-9111297—: Final research co-ordination meeting 
on the use of inorganic sorbents for treatment of liquid radioactive 
waste and backfill of underground repositories, Rez (Czechoslo- 
vakia), 4-8 Nov 1991). in Use of inorganic sorbents for treatment of 
liquid radioactive waste and backfill of underground repositories: 
Proceedings of a final research co-ordination meeting held in Rez, 
Czechoslovakia, 4-8 November 1991. [189p.] Order Number 
DE93618000. Source: OSTI; NTIS (US Sales Only); INIS. 

The sorption of caesium and strontium from radioactive wastes 
was studied on several inorganic sorbents. Special attention has 
been paid to the preparation of these sorbents for use in columns. 
One possibility is the incorporation in a phenolic resin. Small beads 
of insoluble hexacyanoferrates were also prepared by local growth 
at the laboratory scale. Caesium can be retained with a high effi- 
ciency on zinc or nickle hexacyanoferrates ll. The mechanism of 
fixation is mainly ion-exchange, with the alkaline ion in mixed 
alkaline hexacyanoferrates II, or with zinc for pure zinc hexacyano- 
ferrates Il. The best results on columns were obtained for products 





with a high kinetics of fixation: mainly mixed alkaline-zinc hexa- 
cyanoferrates Il or mixed alkaline-nickel hexacyanoferrates II with 
small crystals. The fixation of strontium was studied on polyanti- 
monic acid (HAP) and on two types of phosphatoantimonic acids. 
In the case of HAP, a total exchange of the protons by strontium 
can only be achieved in alkaline solutions. This is due to the pres- 
ence of protons place in two different crystallographic sites with 
different accessibilities. For low strontium concentrations, the best 
efficiency is achieved with HAP. One type of phosphatoantimonic 
acid with a layered structure is attractive, if a larger quantity of 
strontium has to be retained. (author). 37 refs, 5 figs, 4 tabs. 


12089 (IAEA-TECDOC-675, pp. 121-129) Use of inorganic 
sorbents as backfill material for underground repositories. Xu 
Guoging (Beijing Research Inst. of Uranium Geology, Beijing 
(China)); Gu Jifang; Du Zhichao; Fan Xuanlin. International Atomic 
Energy Agency, Vienna (Austria). Nov 1992. (CONF-9111297-: Fi- 
nal research co-ordination meeting on the use of inorganic 
sorbents for treatment of liquid radioactive waste and backfill of un- 
derground repositories, Rez (Czechoslovakia), 4-8 Nov 1991). In 
Use of inorganic sorbents for treatment of liquid radioactive waste 
and backfill of underground repositories: Proceedings of a final re- 
search co-ordination meeting held in Rez, Czechoslovakia, 4-8 
November 1991. [189p.] Order Number DE93618000. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The sorption properties of U(VI), 9°Sr, 97Cs, 239Pu(iv), 247Am, 
237Np(V) on bentonite and U(VI), '57Cs and Sr on zeolite have 
been investigated. The Ky values, R; values, migration rates and 
sorption isotherms were determined using batch and column tests. 
The effect of contact time, particle size, pH, concentration, compo- 
sition of sorbents and ratio of solid to solution on the Ky values 
has been examined. In order to explain the results obtained, the 
chemical composition, cation exchange capacity, specific surface 
area, bulk density, pore diameter, effective channel size, effective 
porosity, permeability coefficient, thermal stability and degree of 
swelling of materials studied were also determined. The results ob- 
tained show that Na- and Ca- bentonite taken from Lin An and An 
Ji deposits and clinoptilolite and mordenite taken from Jingyun 
deposit are suitable backfill material for HLW underground reposito- 
ries. (author). 6 refs, 4 tabs. 


12090 (IAEA-TECDOC-689) Treatment and conditioning of 
spent lon exchange resins from research reactors, precipita- 
tion sludges and other radioactive concentrates: Technical 
manual for the management of low and intermediate level 
wastes generated at small nuclear research centres and by 
radioisotope users in medicine, research and industry. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Feb 1993. [62p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Spent radioactive ion exchange resins, precipitation sludges and 
evaporator concentrates are generated from the treatment of aque- 
ous waste streams at nuclear research centres and from the use of 
radioisotopes in research and medical or industrial applications. A 
strategy for the effective management of these wastes from gener- 
ation to disposai is necessary to ensure their safe handling, 
conditioning, storage and disposal to avoid detrimental effects on 
health and the environment. This report describes the factors to be 
considered in the development and selection of appropriate strate- 
gies for managing these types of wastes. Waste characteristics, 
pretreatment requirements, conditioning processes, packaging, and 
properties of the conditioned products are discussed. In addition, 
safety considerations and quality assurance needs are addressed. 
The report is intended to provide guidance to Member States that 
do not have nuclear power generation programmes. Several pro- 
cesses and procedures are presented, though preference is given 
to the simpler, easy-to-operate processes requiring relatively unso- 
phisticated and inexpensive equipment. 24 refs, 20 figs, 13 tabs. 


12091 (IAEA-WMRA-21) Waste management research ab- 
stracts no. 21: Information on radioactive waste programmes 
in progress. International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. [425p.] Source: OSTI; NTIS (US Sales Only); INIS. 
The 21th issue of this publication contains over 700 abstracts 
from 35 IAEA Member Countries comprehending various aspects 
of radioactive waste management. Radioactive waste disposal, pro- 
cessing and storage, geochemical and geological investigations 
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related to waste management, mathematical models and environ- 
mental impacts are reviewed. Many programs involve cooperation 
among several countries and further international cooperation is 
expected to be promoted through availability of compiled intorma- 
tion on research programs, institutions and scientists engaged in 
waste management. 


12092 (INIS-mf-13439, pp. 5.3.1-5.3.40) Microprocessor 
based automatic operation of ventilation system of solid stor- 
age surveillance facility, Tarapur (Paper No. 5.3). Joshi, Sunil 
(Bhabha Atomic Research Centre, Tarapur (India). Waste Immobili- 
sation Plant); Prakash, S.; Raj, Kanwar. Department of Atomic 
Energy, Bombay (India). Board of Research in Nuciear Sciences. 
Jan 1992. [825p.] (CONF-9201134—: National symposium on ad- 
vances in utility systems for industrial and nuclear installations, 
Bombay (India), 9-11 Jan 1992). In Proceedings of the national 
symposium on advances in utility systems for industrial and nuclear 
installations (held at Bombay during January 9-11, 1992). Order 
Number DE93618031. Source: OSTI; NTIS (US Sales Only); INIS. 

Microprocessor based system is designed for continous opera- 
tion of various components of ventilation system of Solid Storage 
Surveillance Facility (SSSF) like air compressors, exhaust blowers 
and supply blowers as per programmed logic. The logic was devel- 
oped based on different requirements of the system such as 
selection of particular unit or combination of units on normal electri- 
cal supply and some critical equipments on emergency power 
supply. It also includes automatic switch-over to standby unit in 
case of failure as well as interlocking between different units with 
respect to safety related aspects of nuclear installations. Look up 
tables were prepared for different sub-systems considering all pos- 
sible combinations of system parameters. By the look-up table 
approach, a very compact and flexible programme could be devel- 
oped. With minor changes in software, it is possible to add or 
delete any sub-system. (author). 


12093 (INIS-mf—14114) Thermomechanical behaviour of 
salt rock. Project part 1. Long-term safety of the salt dome 
barrier. Final report. Albrecht, H.; Hunsche, U.; Diekmann, N.; 
Ludwig, R. Bundesanstalt fuer Geowissenschaften und Rohstoffe 
(BGR), Hannover (Germany); Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). Aug 1991. 195p. (In German). 
Contract BMFT KWA5801. Order Number DE93768713. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The present final report on the research project KWA 58019, part 
|, gives an overview of the research done from early in 1988 till 
mid-1991 in section B 2.13 of the Federal Office of Geosciences 
and Raw Materials, in the field of salt mechanics. This report con- 
tributes to the scientific foundations for dimensioning and safety 
analysis of a repository for radioactive wastes in a salt dom2 and 
for underground exploration of a salt dome. It covers the activities 
financed both by the research project and by earmarked funds. 
(orig.). 


12094 (KEMAKTA-AR-91-26) Basis for criteria for exemp- 
tion of decommissioning waste. Elert, M. (Kemakta Consultants 
AB, Stockholm (Sweden)); Wiborgh, M.; Bengtsson, A. Swedish 
Radiation Protection Inst., Stockholm (Sweden); Kemakta Konsult 
AB, Stockholm (Sweden). Feb 1992. [81p.] (SSI-P-612-90.). 
Source: OSTI; NTIS; INIS. 

The purpose of this study was to provide the Swedish Radiation 
Protection Institute (SSI) with technical background material to be 
used as a basis for future decisions concerning exemption levels 
for decommissioning waste. Simple models have been developed 
for evaluating the individual doses that may arise from steel waste, 
concrete waste and non-burnable waste exempted from regulatory 
control. Two alternatives were studied for the exempted wastes: 
recycling and disposal in different types of near-surface reposito- 
ries. The example calculations for the recycling scenarios show 
that the individual dose obtained is strongly dependent on the ex- 
posure time. Thus, the storage of the waste at a scrap yard will 
give rise to a higher dose than the melting, due to the longer stor- 
age time. (28 refs.). 


12095 (KFK-5033) Institute of Nuclear Waste Management 
Engineering. Progress report on research and development in 
1991. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
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fuer Nukleare Entsorgungstechnik. Mar 1992. 28p. (In German). 
Order Number DE93768705. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Progress report on research and development in 1991 Institute 
of Nuclear Waste Management Engineering. Priorities of the Insti- 
tute’s work in 1991 were: Behaviour of platinum metals during 
Vitrification of high-activity fission product solutions; tests in a tech- 
nical facility and a laboratory melter on the vitrification of simulated 
fission product solutions with a high degree of platinum metals; in- 
vestigation of the systems actinide oxides/immobilization materials 
in contact with brine-distribution of radionuclides in liquid/solid 
phase; models to detect geochemical processes between waste 
forms and brines in the vicinity of repositories; corrosion behaviour 
of materials combinations for POLLUX containers for direct ultimate 
disposal; corrosion experiments with HAW glass and spent LWR fu- 
els in brines; construction of a laser fluorescence spectrometer for 
speciation of actinoids in aqueous solutions; further development 
and expansion of analytical working facilities; further development 
of the calculation of thermomechanical processes in a repository, 
and analysis of stresses in galleries near storage sites. (orig./DG). 


12096 (LA-12376-MS) A summary and discussion of hy- 
drologic data from the Calico Hills nonwelded hydrogeologic 
unit at Yucca Mountain, Nevada. Loeven, C. Los Alamos National 
Lab., NM (United States). Jan 1993. 107p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93006097. Source: OSTI; NT!S; INIS; GPO Dep. 

This report is a summary of available hydrologic data from in situ 
and laboratory testing of the Calico Hills nonwelded hydrogeologic 
unit, including hydraulic conductivity, porosity, saturation, pore-size 
distribution and parameters from curve-fits to pressure-saturation 
data. Sample statistics of hydraulic conductivity, porosity and satu- 
ration data for vitric, devitrified and zeolitic tuffs are presented and 
discussed. While a high degree of variability is observed in both 
laboratory and in situ hydraulic conductivity measurements, uncer- 
tainties arising from differences in size of laboratory test samples, 
sample handling, test procedures and insufficient number of sam- 


ples point to the need for additional data of specific types to 
adequately characterize the unit. Hydrologic issues related to trans- 
port analysis in the Calico Hills nonwelded hydrogeologic unit at 
Yucca Mountain are discussed together with recommendations for 
future work. The compiled data are included as an appendix. 


12097 (LA-12497-MS) TGS_FIT: Image reconstruction soft- 
ware for quantitative, low-resolution tomographic assays. 
Estep, RJ. Los Alamos National Lab., NM (United States). 
Jan 1993. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93006633. Source: OSTI; NTIS; GPO Dep. 

We developed the computer program TGS.FIT to aid in 
researching the tomographic gamma scanner method of nonde- 
structive assay. This software, written in C-programming, language, 
implements a full Beer's Law attenuation correction in reconstruct- 
ing low-resolution emission tomograms. The attenuation 
coefficients for the corrections are obtained by reconstructing a 
transmission tomogram of the same resolution. The command- 
driven interface, combined with (crude) simulation capabilities and 
command file control, allows design studies to be performed in a 
semi-automated manner. 


12098 (LA-UR-92-3375) ATW system impact on high-level 
waste. Arthur, E.D. Los Alamos National Lab., NM (United States). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930408-6: Inter- 
national high-level radioactive waste management conference, Las 
Vegas, NV (United States), 25-29 Apr 1993). Order Number 
DE93003730. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the Accelerator Transmutation of Waste 
(ATW) concept which aims at destruction of key long-lived radionu- 
clides in high-level nuclear waste (HLW), both fission products and 
actinides. This focus makes it different from most other transmuta- 
tion concepts which concentrate primarily on actinide burning. The 
ATW system uses an accelerator-driven, sub-critical assembly to 
create an intense thermal neutron environment for radionuclide 
transmutation. This feature allows rapid transmutation under low- 
inventory system conditions, which in turn, has a direct impact on 
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the size of chemical separations and materials handling compo- 
nents of the system. Inventories in ATW are factors of eight to 
thirty times smaller than reactor systems of equivalent thermal 
power. Chemical separations systems are relatively small in scale 
and can be optimized to achieve high decontamination factors and 
minimized waste streams. The low-inventory feature also directly 
impacts material amounts remaining in the system at its end of life. 
In addition to its low-inventory operation, the accelerator-driven 
neutron source features of ATW are key to providing a sufficient 
level of neutrons to allow transmutation of long-lived fission prod- 
ucts. 


12099 (LA-UR-92-3766) Natural constraints on radionu- 
clide release rates. Curtis, D.B.; Fabryka-Martin, J.; Dixon, P. Los 
Alamos National Lab., NM (United States). [1992]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9210238-1: National analogue working 
group, Toledo (Spain), 6-9 Oct 1992). Order Number DE93003833. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Initial Sandia Total System Performance Assessment 
(TSPA)' develops scenarios of radionuclide release to the accessi- 
ble environment by considering “well-defined connected sequences 
of features, events, or processes. Features are the geologic or hy- 
drologic properties of the site or system, which are expected to be 
durable. Processes are phenomena that have gradual, continuous 
interactions with the system. Events are occurrences that have a 
specific starting time (and usually a duration shorter than the time 
being simulated).” This report is part of the TSPA. 


12100 (NEI-SE-102) Treatment and disposal of radioactive 
wastes from nuclear power plants. Localization of under- 
ground facilities. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). 1992. [80p.] (In Swedish). Source: 
OSTI; NTIS; INIS. 

The report presents the background and planning of an under- 
ground storage for radioactive wastes. (46 refs.). 


12101 (NEI-SE-103) Treatment and disposal of radioactive 
wastes from nuclear power plants. The Aespoe laboratory. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Sep 1992. [98p.] (In Swedish). Source: OSTI; NTIS; 
INIS. 

The report presents detailed information about planning and 
building of the Aespoe laboratory in Sweden. 


12102 (NEI-SE-104) Treatment and disposal of radioactive 
wastes from nuclear power plants. Research programs 1993- 
1998. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Sep 1992. [183p.] (In Swedish). Source: 
OSTI; NTIS; INIS. 

Reports the research programs, development, and demonstration 
concerning the Aespoe laboratory in Sweden. The main topics are: 
Risk assessment, spent fuels, capsules, geology, chemistry, instru- 
ments, and radionuclide migration. (274 refs.). 


12103 (NEI-SE-105) Treatment and disposal of radioactive 
wastes from nuclear power plants. Research programs. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Sep 1992. [141p.] (In Swedish). Source: OSTI; NTIS; 
INIS. 

The report presents programs for research, development and 
demonstration concerning radioactive waste disposal in under- 
ground facilities. The main topics are: Radioactive waste 
management, radioactive waste storage, capsules, environmental 
impacts, risk assessment, radionuclide migration, radioactive waste 
disposal, decommissioning, cost, and international cooperation. 
(129 refs.). 


12104 (Nirex-327) A rock characterisation facility: Consul- 
tative document. United Kingdom Nirex Ltd., Harwell (United 


Kingdom). Oct 1992. [28p.] Source: OSTI; NTIS (US Sales Only); 
INIS. 


Sellafield Repository Project. 

This document describes the development of U.K. Nirex Under- 
ground Rock Characterisation Facility. The purpose of this facility is 
to provide detailed information on the geology and hydrogeology of 





the proposed underground repository for radioactive wastes at Sell- 
afield. This information will be of vital importance in assessing the 
long term safety of the repository and in its design and construc- 
tion. (UK). 


12105 (NRC—93003273) Ground water of Yucca Mountain: 
How high can it rise?: Final report. National Research Council, 
Washington, DC (United States). Panel on Coupled Hydro- 
logic/Tectonic/Hydrothermal Systems at Yucca Mountain. 1992. 
231p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC01-88RW00142. Order Number DE93003273. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the geology, hydrology, and possible rise 
of the water tables at Yucca Mountain. The possibilities of rainfall 
and earthquakes causing flooding is discussed. 


12106 (NSS/R-227) Geochemical modelling of the sorption 
of tetravalent radioelements. Bond, K.A. (AEA Decommissioning 
and Radwaste, Harwell (United Kingdom)); Tweed, C.J. United 
Kingdom Nirex Ltd., Harwell (United Kingdom). May 1991. [31p.] 
(AEA-D and R-0072.). Source: OSTI; NTIS (US Sales Only); INIS. 

The results of an experimental study of the sorption of a range 
of tetravalent radioelements, plutonium (IV), tin (IV), thorium(lV) 
and uranium(IV), onto clay at pH8 and pH11 have been success- 
fully simulated using a triple layer sorption model. The model has 
been incorporated into HARPHRQ, a geochemical program based 
on PHREEQE. The model has been parameterised using data for 
sorption onto ferric oxyhydroxide and goethite. The effects of 
hydroxycarboxylic acids on the sorption process have also been in- 
vestigated experimentally. It was generally observed that in the 
presence of 2x10-°M gluconate, sorption was reduced by up two 
orders of magnitude. The model has satisfactorily simulated these 
lower sorptivities, through assuming competing sorption and com- 
plexation reactions. This work, therefore, further confirms the need 
to take account of such organic materials in safety assessment 
modelling. (author). 


12107 (NSS/R-274) An investigation of the characteristics 
of humic acid and of its effects on the chemistry of the near 
field of a radioactive waste repository. Bates, C.|. (AEA Decom- 
missioning and Radwaste, Harwell (United Kingdom)); Bayliss, S.; 
Gardiner, M.P.; Hobley, J.; Smith, A.J.; Williams, S.J. United King- 
dom Nirex Ltd., Harwell (United Kingdom). Jul 1992. [48p.] (AEA-D 
and R-0224.). Source: OSTI; NTIS (US Sales Only); INIS. 

The work described in this report attempts to assess the possi- 
ble effects of humic substances in the near field of a radioactive 
waste repository. Two samples of humic acid were studied by ana- 
lytical ultracentrifugation. It was found to be an advantage to 
reduce sample polydispersity before carrying out molecular weight 
determinations. Ultrafiltration experiments showed that calcium 
concentrations of greater than 10-°M were sufficient to cause pre- 
cipitation of humic acid. Boom clay extracts in sodium hydroxide 
solution were able to maintain high concentrations of americium in 
the aqueous phase. Extracts of Boom clay in cement-equilibrated 
water showed less ability to increase americiurmn concentrations. 
The sorption of americium on BFS/OPC was studied. Distribution 
ratios of 600 ml g—' in the absence of humic acid and 500 mi g—' 
in its presence were obtained. Size distribution studies on ameri- 
cium showed that humic acid had little effect on the concentration 
of the radioelement in solutions passed through filters with up to 2 
um pore size. However, size distribution studies on plutonium re- 
vealed that more plutonium was associated with each filtered 
fraction in the experiments which contained Boom clay extract than 
in those which used cement-equilibrated water. Measurements of 
the sorption of neptunium on cements showed that this radioele- 
ment was strongly sorbed onto both 9:1 BFS/OPC and the Nirex 
reference backfill. The presence of humic acid extracted from 
Boom clay did not cause any discernible decrease in the sorption 
of this radioelement on cement. Thermodynamic calculations, using 
a simple model, illustrate the important role which calcium could 
play in controlling the concentrations of actinide humates in the 
near-field porewater. (author). 


12108 (NUREG—1466) Staff Technical Position on geologi- 
cal repository operations area underground facility design: 
Thermal loads. Nataraja, M.S. (Nuclear Regulatory Commission, 
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Washington, DC (United States). Div. of High-Level Waste Man- 
agement); Brandshaug, T. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of High-Level Waste Man- 
agement. Dec 1992. 55p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OST]; 
NTIS; INIS; GPO. 

The purpose of this Staff Technical Position (STP) is to provide 
the US Department of Energy (DOE) with a methodology accept- 
able to the Nuclear Regulatory Commission staff for demonstrating 
compliance with 10 CFR 60.133(i). The NRC staff's position is that 
DOE should develop and use a defensible methodology to demon- 
strate the acceptability of a geologic repository operations area 
(GROA) underground facility design. The staff anticipates that this 
methodology will include evaluation and development of appropri- 
ately coupled models, to account for the thermal, mechanical, 
hydrological, and chemical processes that are induced by 
repository-generated thermal loads. With respect to 10 CFR 
60.133(i), the GROA underground facility design: (1) should satisfy 
design goals/criteria initially selected, by considering the perfor- 
mance objectives; and (2) must satisfy the performance objectives 
10 CFR 60.111, 60.112, and 60.113. The methodology in this STP 
suggests an iterative approach suitable for the underground facility 
design. 


12109 (NUREG/CR-5917-Vol.2) Sensitivity and uncertainty 
analyses applied to one-dimensional radionuclide transport in 
a layered fractured rock: Evaluation of the Limit State ap- 
proach, Iterative Performance Assessment, Phase 2: Volume 
2. Wu, Y.T. (Southwest Research Inst., San Antonio, TX (United 
States). Center for Nuclear Waste Regulatory Analyses); 


Gureghian, A.B.; Sagar, B.; Codell, R.B. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of High-Level Waste 
Management; Southwest Research Inst., San Antonio, TX (United 
States). Center for Nuclear Waste Regulatory Analyses. Dec 1992. 
69p. Sponsored by Nuclear Regulatory Commission, Washington, 


DC (United States). (CNWRA-—92-002-Vol.2). Source: OSTI; NTIS; 
INIS; GPO. 

The Limit State approach is based on partitioning the parameter 
space into two parts: one in which the performance measure is 
smaller than a chosen value (called the limit state), and the other 
in which it is larger. Through a Taylor expansion at a suitable point, 
the partitioning surface (called the limit state surface) is approxi- 
mated as either a linear or quadratic function. The success and 
efficiency of the limit state method depends upon choosing an opti- 
mum point for the Taylor expansion. The point in the parameter 
space that has the highest probability of producing the value cho- 
sen as the limit state is optimal for expansion. When the parameter 
space is transformed into a standard Gaussian space, the optimal 
expansion point, known as the lost Probable Point (MPP), has the 
property that its location on the Limit State surface is closest to the 
origin. Additionally, the projections onto the parameter axes of the 
vector from the origin to the MPP are the sensitivity coefficients. 
Once the MPP is determined and the Limit State surface approxi- 
mated, formulas (see Equations 4-7 and 4-8) are available for 
determining the probability of the performance measure being less 
than the limit state. By choosing a succession of limit states, the 
entire cumulative distribution of the performance measure can be 
detemined. Methods for determining the MPP and also for improv- 
ing the estimate of the probability are discussed in this report. 


12110 (NUREG/CR-5938) National profile on commercially 
generated low-level radioactive mixed waste. Klein, J.A. (Oak 
Ridge National Lab., TN (United States)); Mrochek, J.E.; Jolley, 
R.L.; Osborne-Lee, |.W.; Francis, A.A.; Wright, T. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Low-Level Waste Management and Decommissioning; Environ- 
mental Protection Agency, Washington, DC (United States). Office 
of Solid Waste; Oak Ridge National Lab., TN (United States). Dec 
1992. 464p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL-6731). Source: OSTI; NTIS; INIS; GPO. 

This report details the findings and conclusions drawn from a 
survey undertaken as part of a joint US Nuclear Regulatory Com- 
mission and US Environmental Protection Agency-sponsored 
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project entitled “National Profile on Commercially Generated Low- 
Level Radioactive Mixed Waste.” The overall objective of the work 
was to compile a national profile on the volumes, characteristics, 
and treatability of commercially generated low-level mixed waste 
for 1990 by five major facility categories-academic, industrial, medi- 
cal, and NRC-/Agreement State-licensed goverment facilities and 
nuclear utilities. Included in this report are descriptions of the 
methodology used to collect and collate the data, the procedures 
used to estimate the mixed waste generation rate for commercial 
facilities in the United States in 1990, and the identification of avail- 
able treatment technologies to meet applicable EPA treatment 
standards (40 CFR Part 268) and, if possible, to render the haz- 
ardous component of specific mixed waste streams nonhazardous. 
The report also contains information on existing and potential com- 
mercial waste treatment facilities that may provide treatment for 
specific waste streams identified in the national survey. The report 
does not include any aspect of the Department of Energy's 
(DOES) management of mixed waste and generally does not ad- 
dress wastes from remedial action activities. 


12111 (ORNL-6738) Work plan and health and safety plan 
for Building 3019B underground storage tank at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Burman, S.N.; 
Brown, K.S.; Landguth, D.C. Oak Ridge National Lab., TN (United 
States). Aug 1992. 77p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93004269. Source: OSTI; NTIS; GPO Dep. 

As part of the Underground Storage Tank Program at the De- 
partment of Energy’s Oak Ridge National Laboratory (ORNL) in 
Oak Ridge, Tennessee, this Health and Safety Plan has been 
developed for removal of the 110-gal leaded fuel underground stor- 
age tank (UST) located in the Building 3019B area at ORNL This 
Health and Safety Plan was developed by the Measurement 
Applications and Development Group of the Health and Safety Re- 
search Division at ORNL The major components of the plan follow: 
(1) A project description that gives the scope and objectives of the 
110-gal tank removal project and assigns responsibilities, in addi- 
tion to providing emergency information for situations occurring 
during field operations; (2) a health and safety plan in Sect. 15 for 
the Building 3019B UST activities, which describes general site 
hazards and particular hazards associated with specific tasks, per- 
sonnel protection requirements and mandatory safety procedures; 
and (8) discussion of the proper form completion and reporting re- 
quirements during removal of the UST. This document addresses 
Occupational Safety and Health Administration (OSHA) require- 
ments in 29 CFR 1910.120 with respect to all aspects of health and 
safety involved in a UST removal. In addition, the plan follows the 
Environmental Protection Agency (EPA) QAMS 005/80 (1980) for- 
mat with the inclusion of the health and safety section (Sect. 15). 


12112 (ORNL/ER-121) Upgrade of level instruments in in- 
active liquid low-level waste tanks at Oak Ridge National 
Laboratory, Oak Ridge, Tennessee: Environmental Restoration 
Program. Youngblood, E.L.; Hylton, T.D.; Kendrick, C.M. Oak 
Ridge National Lab., TN (United States). Nov 1992. 58p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DES93002706. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The objectives of this low-level liquid wastes study were to (1) 
determine the requirements for inventory monitoring of inactive 
(LLLW) tanks at Oak Ridge National Laboratory (ORNL), (2) evalu- 
ate the existing inventory of monitoring instruments and determine 
whether the current requirements for monitoring and leak detection 
are being met, and (3) recommend improvements or upgrades of 
the level instruments where needed. The instrumentation was eval- 
uated on the basis of its accuracy, previous experience with the 
instrumentation, and any other available evaluation data. Instru- 
ments were evaluated for their effectiveness in monitoring the 
liquid inventory. Level instrumentation for 12 of the tanks was con- 
sidered satisfactory for monitoring liquid inventory and potential 
leakage. A fist of options was provided for monitoring 12 tanks that 
are either currently empty or scheduled to be emptied during FY 
1992 or 1993. Recommendations were also provided for the Group 
5 tanks. Instrument upgrades were determined to be needed for 
the remaining eight tanks. The study examined the capabilities and 
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limitations of the level-monitoring instruments in use at ORNL and 
other sites for appropriateness for the tanks requiring upgrades. 


12113 (ORNL/RSIC-54, pp. 11-18) Radiation transport in 
high-level waste form. Arakali, V.S. (West Valley Nuclear Ser- 
vices, Co., Inc., New York (US)); Barnes, S.M. Oak Ridge National 
Lab., TN (United States). Radiation Shielding Information Center. 
Jun 1992. (CONF-920277-: Deterministic methods seminar and 
TORT workshop, Oak Ridge, TN (United States), 4-6 Feb 1992). In 
Deterministic methods in radiation transport: A compilation of pa- 
pers presented February 4-5, 1992. 1171p. Order Number 
DE92019067. Source: OSTI; NTIS; INIS. 

The waste form selected for vitrifying high-level nuclear waste 
stored in underground tanks at West Valley, NY is borosilicate 
glass. The maximum radiation level at the surface of a canister 
filled with the high-level waste form is prescribed by repository de- 
sign criteria for handling and disposition of the vitrified waste. This 
paper presents an evaluation of the radiation transport characteris- 
tics for the vitreous waste form expected to be produced at West 
Valley and the resulting neutron and gamma dose rates. The maxi- 
mum gamma and neutron dose rates are estimated to be less than 
7500 R/h and 10 mRenvh respectively at the surface of a West 
Valley canister filled with borosilicate waste glass. 


12114 (ORNL/TM—12185) Waste-surface mapping of the 
Fernald K-65 silos using a structured light measurement sys- 
tem. Burks, B.L. (Oak Ridge National Lab., TN (United States)); 
DePiero, F.W.; Dinkins, M.A.; Rowe, J.C.; Selleck, C.B.; Jacoboski, 
D.L. Oak Ridge National Lab., TN (United States). Oct 1992. 83p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93002874. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A remotely operated surface-mapping measurement system was 
developed by the Robotics & Process Systems Division at Oak 
Ridge National Laboratory for use in the K-65 waste-storage silos 
at Fernald, Ohio. The mapping system used three infrared line- 
generating laser diodes as_ illumination sources and three 
high-resolution, low-lux, calibrated, black-and-white, charge- 
coupled-device video cameras as receivers. These components 
were combined to form structured light source range and direction 
sensors with six different possible emitter-receiver pairs. A technol- 
ogy demonstration and predeployment tests were performed at 
Fernald using the empty Silo 4 into which was placed rectangular 
objects of known dimensions. These objects were scanned by the 
structured light sources to demonstrate functionality and verify that 
the system was giving sufficiently accurate range data in three di- 
mensions. The structured light sources were deployed in Silos 1 
and 2 to scan the waste surfaces. The resulting data were merged 
to create three-dimensional maps of those surfaces. A bentonite 
clay cap was placed over the waste surfaces and surface maps 
were obtained. The change in surface height before and after ben- 
tonite addition was utilized as a measure of clay cap thickness. 


12115 Actinide metal processing. Sauer, N.N.; Watkin, J.G. 
To Dept. of Energy. 5 Apr 1991. USAA patent application 7-680,97. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93008221. Source: 
OSTI; NTIS; GPO Dep. 

This invention is comprised of a process of converting an ac- 
tinide metal such as thorium, uranium, or plutonium to an actinide 
oxide material by admixing the actinide metal in an aqueous 
medium with a hypochlorite as an oxidizing agent for sufficient time 
to form the actinide oxide material and recovering the actinide ox- 
ide material is provided together with a low temperature process of 
preparing an actinide oxide nitrate such as uranyl nitrate. Addition- 
ally, a composition of matter comprising the reaction product of 
uranium metal and sodium hypochlorite is provided, the reaction 
product being an essentially insoluble uranium oxide material suit- 
able for disposal or long term storage. 


12116 (PNL—8184) A review of occupational safety and 
health issues relevant to the environmental restoration 
program: Selected case histories and associated issues. Les- 
perance, A.M.; Siegel, M.R.; McKinney, M.D. Pacific Northwest 


‘ Lab., Richland, WA (United States). Oct 1992. 52p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93003287. Source: OSTI; NTIS; 
GPO Dep. 

This report describes a study conducted by Pacific Northwest 
Laboratory (PNL) to determine the impact of occupational safety 
and health (OSH) issues on the environmental restoration process 
at US Department of Energy sites. PNL selected three remediation 
projects to study: (1) the 618-9 Burial Ground Expedited Removal 
Action at the Hanford Site, (2) the Chemical Consolidation Interim 
Response Action at the Weldon Spring Site, (3) and the 200 West 
Area Carbon Tetrachloride Expedited Removal Action and VOC- 
Arid Integration Demonstration at the Hanford Site. The first two 
case studies involve sites where a remediation activity has been 
complete. The third case study involves a remediation activity in its 
early stages of development. This study identifies OSH issues 
related to actual cleanup, time, documentation, training, and tech- 
nology development. These issues need to be considered by DOE 
before making long-term planning efforts. Section 4.0 of this report 
describes recommendations for addressing these issues. 


12117 (PNL-8337) Summary and evaluation of available 
hydraulic property data for the Hanford Site unconfined 
aquifer system. Thorne, P.D.; Newcomer, D.R. Pacific Northwest 
Lab., Richland, WA (United States). Nov 1992. 91p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93003255. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Improving the hydrologic characterization of the Hanford Site un- 
confined aquifer system is one of the objectives of the Hanford Site 
Ground-Water Surveillance Project. To help meet this objective, hy- 
draulic property data available for the aquifer have been compiled, 
mainly from reports published over the past 40 years. Most of the 
available hydraulic property estimates are based on constant-rate 
pumping tests of wells. Slug tests have also been conducted at 
some wells and analyzed to determine hydraulic properties. Other 
methods that have been used to estimate hydraulic properties of 
the unconfined aquifer are observations of water-level changes in 
response to river stage, analysis of ground-water mound formation, 
tracer tests, and inverse groundwater flow models. 


12118 (PNL—8339) Assessment of concentration mecha- 
nisms for organic wastes in underground storage tanks at 
Hanford. Gerber, M.A. (Pacific Northwest Lab., Richland, WA 
(United States)); Burger, L.L.; Nelson, D.A.; Ryan, J.L.; Zollars, 
R.L. Pacific Northwest Lab., Richland, WA (United States). Sep 
1992. 70p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract AC06-76RL01830. Order Number 
DE93004024. Source: OSTI; NTIS; INIS; GPO Dep. 

Pacific Northwest Laboratory (PNL) has conducted an initial con- 
servative evaluation of physical and chemical processes that could 
lead to significant localized concentrations of organic waste con- 
stituents in the Hanford underground storage tanks (USTs). This 
evaluation was part of ongoing studies at Hanford to assess poten- 
tial safety risks associated with USTs containing organics. Organics 
in the tanks could pose a potential problem if localized concentra- 
tions are high enough to propagate combustion and are in 
sufficient quantity to produce a large heat and/or gas release if in 
contact with a suitable oxidant. The major sources of oxidants are 
oxygen in the overhead gas space of the tanks and sodium nitrate 
and nitrite either as salt cake solids or dissolved in the supernatant 
and interstitial liquids. 


12119 (PNL-8354) A discussion of certain safety issues 
associated with the Tank 241-SY-101 mitigation mixing test: 
Letter report. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1992. 73p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93003215. Source: OSTI; NTIS; GPO Dep. 

This paper addresses certain safety issues associated with the 
Hanford Tank 241-SY 101 hydrogen mitigation mixing test. Specifi- 
cally, the study, is concerned with the effect of pump shearing, jet 
mixing, and piling-up on the following areas: Gas generation; gas 
retention; gas release (immediate); gas release (long-term); and 
saltcake. The findings for each issue area of concern are ad- 
dressed. 
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12120 (PNL—8356-Vol.2) Estimation of the release and mi- 
gration of lead through soils and groundwater at the Hanford 
Site 218-E-12B Burial Ground: Volume 2, Appendices. Rhoads, 
K.; Bjornstad, B.N.; Lewis, R.E.; Teel, S.S.; Cantrell, K.J.; Serne, 
R.J.; Smoot, J.L.; Kincaid, C.T.; Wurstner, S.K. Pacific Northwest 
Lab., Richland, WA (United States). Oct 1992. 159p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93002946. Source: OSTI; NTIS; 
GPO Dep. 

This report describes the technical basis for a groundwater 
transport analysis that was conducted to evaluate migration of po- 
tentially hazardous materials from the Hanford Site 218-E-12B 
burial ground. The analysis characterized the geologic, chemical, 
and hydrologic properties of the disposal site, and used that infor- 
mation to perform a screening analysis for transport of materials 
from the burial ground to downgradient groundwater locations and 
to the Columbia River. Subsequent sections of the appendix de- 
scribe the geologic setting, geochemistry, and hydrology of the 
disposal site and their relationship to the transport analysis. 


12121 (PNL-8444) Preliminary total-system analysis of a 
potential high-level nuclear waste repository at Yucca Moun- 
tain. Eslinger, P.W. (Pacific Northwest Lab., Richland, WA (United 
States)); Doremus, L.A.; Engel, D.W.; Miley, T.B.; Murphy, M.T.; 
Nichols, W.E.; White, M.D.; Langford, D.W.; Ouderkirk, S.J. Pacific 
Northwest Lab., Richland, WA (United States). Jan 1993. 203p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007438. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The placement of high-level radioactive wastes in minded reposi- 
tories deep underground is considered a disposal method that 
would effectively isolate these wastes from the environment for 
long periods of time. This report describes modeling performed at 
PNL for Yucca Mountain between May and November 1991 ad- 
dressing the performance of the entire repository system related to 
regulatory criteria established by the EPA in 40 CFR Part 191. The 
geologic stratigraphy and material properties used in this study 
were chosen in cooperation with performance assessment model- 
ers at Sandia National Laboratories (SNL). Sandia modeled a 
similar problem using different computer codes and a different 
modeling philosophy. Pacific Northwest Laboratory performed a 
few model runs with very complex models, and SNL performed 
many runs with much simpler (abstracted) models. 


12122 (PNL—-8523) Status and integration of the gas gener- 
ation studies performed for the Hydrogen Safety Program: 
FY-1992 Annual report. Pederson, L.R.; Strachan, D.M. Pacific 
Northwest Lab., Richland, WA (United States). Feb 1993. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93008518. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Waste in Tank 241-SY-101 on the Hanford Site generates and 
periodically releases hydrogen, nitrous oxide, and nitrogen gases. 
Studies have been conducted at several laboratories to determine 
the chemical mechanisms for the gas generation and release. Re- 
sults from these studies are presented and integrated in an attempt 
to describe current understanding of the physical properties of the 
waste and the mechanisms of gas generation and retention. Exist- 
ing tank data are consistent with the interpretation that gases are 
uniformly generated in the tank, released continuously from the 
convecting layer, and stored in the nonconvecting layer. Tank tem- 
perature measurements suggest that the waste consists of “gobs” 
of material that reach neutral buoyancy at different times. The 
activation energy of the rate limiting step of the gas generating pro- 
cess was calculated to be about 7 kJ/mol but measured in the 
laboratory at 80 to 100 kJ/mol. Based on observed temperature 
changes in the tank the activation energy is probably not higher 
than about 20 kJ/mol. Several simulated waste compositions have 
been devised for use in laboratory studies in the place of actual 
waste from Tank 241-SY-101. Data from these studies can be 
used to predict how the actual waste might behave when heated or 
diluted. Density evaluations do not confirm that heating waste at 
the bottom of the tank would induce circulation within the waste; 
however, heating may release gas bubbles by dissolving the solids 
to which the bubbles adhere. Gas generation studies on simulated 
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wastes indicated that nitrous oxide and hydrogen yields are not 
particularly coupled. Solubility studies of nitrous oxide, the most 
soluble of the principal gaseous products, indicate it is unlikely that 
dissolved gases contribute substantially to the quantity of gas re- 
leased during periodic events. 


12123 (PNL-SA-20329) A demonstration of dose modeling 
at Yucca Mountain. Miley, T.B.; Eslinger, P.W. Pacific Northwest 
Lab., Richland, WA (United States). Nov 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-921101-45: 16. Material Research Society 
international symposium on the scientific basis for nuclear waste 
management fall meeting, Boston, MA (United States), 30 Nov - 5 
dec 1992). Order Number DE93005097. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The U. S. Environmental Protection Agency is currently revising 
the regulatory guidance for high-level nuclear waste disposal. In its 
draft form, the guidelines contain dose limits. Since this is likely to 
be the case in the final regulations, it is essential that the US De- 
partment of Energy be prepared to calculate site-specific doses for 
any potential repository location. This year, Pacific Northwest Labo- 
ratory (PNL) has made a first attempt to estimate doses for the 
potential geologic repository at Yucca Mountain, Nevada as part of 
a preliminary total-systems performance assessment. A set of 
transport scenarios was defined to assess the cumulative release 
of radionuclides over 10,000 years under undisturbed and 
disturbed conditions at Yucca Mountain. Dose estimates were pro- 
vided for several of the transport scenarios modeled. The exposure 
scenarios used to estimate dose in this total-systems exercise 
should not, however, be considered a definitive set of scenarios for 
determining the risk of the potential repository. Exposure scenarios 
were defined for waterborne and surface contamination that result 
from both undisturbed and disturbed performance of the potential 
repository. The exposure scenarios used for this analysis were de- 
signed for the Hanford Site in Washington. The undisturbed 
performance scenarios for which exposures were modeled are gas- 
phase release of '*C to the surface and natural breakdown of the 
waste containers with waterborne release. The disturbed perfor- 
mance scenario for which doses were estimated is exploratory 
drilling. Both surface and waterborne contamination were consid- 
ered for the drilling intrusion scenario. 


12124 (PNL-SA-20888) A comprehensive definition and ap- 
proach to waste minimization. Holter, G.M.; Stapp, D.C.; Beck, 
J.E. Pacific Northwest Lab., Richland, WA (United States). Nov 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (CONF-9211150—1: 8. interna- 
tional conference on solid waste management and secondary 
materials, Philadelphia, PA (United States), 15-18 Nov 1992). Or- 
der Number DE93005036. Source: OSTI; NTIS; INIS; GPO Dep. 


This report describes important concepts and needs related to 
waste minimization. 


12125 (PNL-SA-21166) DOE's mixed waste inventory and 
waste generation rates. Ross, W.A. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Borduin, L.C.; Musgrave, B.C. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-921102-51: Joint American Nuclear So- 
ciety (ANS)/European Nuclear Society (ENS) international meeting 
on fifty years of controlled nuclear chain reaction: past, present, 
and future, Chicago, IL (United States), 15-20 Nov 1992). Order 
Number DE93004842. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains the inventories (70,000 cubic meters) 
and generation rates (7,700 cubic meters/year) of low-level mixed 
wastes for the U.S. DOE. The twelve sites with the most significant 
processing needs are Fernald, Hanford, K-25, Idaho National 
Engineering Laboratory (INEL), Lawrence Livermore National Labo- 
ratory, Los Alamos National Laboratory (LANL), Oak Ridge 
National Laboratory (ORNL), Padacuh Gaseous Diffusion Plant, 
Savannah River Site (SRS), and Y-12 plant. The largest invento- 
ries are located at INEL, Y-12, SRS, and K-25. The largest 
generation rates are located at INEL, Y-12, and SRS. 


12126 (PTE-2) Report on R and D work on radioactive 
waste management and dumping of chemical-toxic wastes 
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sponsored by the BMFT in the second half of 1991. 
Kernforschungszentrum Karlsruhe GmbH (Germany); Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). May 
1992. 186p. (In German). Order Number DE93768792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On behalf of the Federal Minister of Research and Technology, 
the Kernforschungszentrum Karlsruhe has undertaken the projekt 
management of the R and D programme sector of waste manage- 
ment, subdivided into the programmes decommissioning and 
nuclear fuel cycle, and ultimate disposal of dangerous wastes. Ulti- 
mate disposal of dangerous wastes is understood to be the ultimate 
disposal of radioactive wastes and the dumping of chemical-toxic 
wastes. The progress report documents its programme sector of 
waste management. Its main part contains the formalized interim 
reports (as of 31.12.1991) on all projects attended by the manager 
of the waste management project, arranged according to promotion 
marks (letter C in the promotion mark stands for chemical-toxic, E 
for ultimate disposal, S for decommisioning, W for reprocessing, 
and U - for historical reasons - for university project). (orig/BBR). 


12127 (SAND-90-2366) Determination of probability den- 
sity functions for parameters in the Munson-Dawson model for 
creep behavior of salt. Pfeifle, T.W. (RE/SPEC, Inc., Rapid City, 
SD (United States)); Mellegard, K.D.; Munson, D.E. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Oct 1992. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93004481. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The modified Munson-Dawson (M-D) constitutive model that de- 
scribes the creep behavior of salt will be used in performance 
assessment calculations to assess compliance of the Waste Isola- 
tion Pilot Plant (WIPP) facility with requirements governing the 
disposal of nuclear waste. One of these standards requires that the 
uncertainty of future states of the system, material model parame- 
ters, and data be addressed in the performance assessment 
models. This paper presents a method in which measurement 
uncertainty and the inherent variability of the material are charac- 
terized by treating the M-D model parameters as random variables. 
The random variables can be described by appropriate probability 
distribution functions which then can be used in Monte Carlo or 
structural reliability analyses. Estimates of three random variables 
in the M-D model were obtained by fitting a scalar form of the 
model to triaxial compression creep data generated from tests of 
WIPP salt. Candidate probability distribution functions for each of 
the variables were then fitted to the estimates and their relative 
goodness-of-fit tested using the Kolmogorov-Smirnov statistic. A 
sophisticated statistical software package obtained from BMDP 
Statistical Software, Inc. was used in the M-D model fitting. A sep- 
arate software package, STATGRAPHICS, was used in fitting the 
candidate probability distribution functions to estimates of the vari- 
ables. Skewed distributions, i.e., lognormal and Weibull, were 
found to be appropriate for the random variables analyzed. 


12128 (SAND-91-0758) The use of sequential indicator 
simulation to characterize geostatistical uncertainty: Yucca 
Mountain Site Characterization Project. Hansen, K.M. Sandia 
National Labs., Albuquerque, NM (United States). Oct 1992. 125p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93004386. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Sequential indicator simulation (SIS) is a geostatistical technique 
designed to aid in the characterization of uncertainty about the 
structure or behavior of natural systems. This report discusses a 
simulation experiment designed to study the quality of uncertainty 
bounds generated using SIS. The results indicate that, while SIS 
may produce reasonable uncertainty bounds in many situations, 
factors like the number and location of available sample data, the 
quality of variogram models produced by the user, and the charac- 
teristics of the geologic region to be modeled, can all have 
substantial effects on the accuracy and precision of estimated con- 
fidence limits. It is recommended that users of SIS conduct 
validation studies for the technique on their particular regions of in- 
terest before accepting the output uncertainty bounds. 


12129 (SAND—91-2001) Development, implementation, and 
early results: Test Series D, Phase 1 of the small-scale seal 





performance tests. Torres, T.M. (Sandia National Labs., Albu- 
querque, NM (United States)); Finley, R.E.; Howard, C.L. Sandia 
National Labs., Albuquerque, NM (United States). Jul 1992. 79p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93006727. Source: 
OSTI; NTIS; GPO Dep. 

Three seals constructed of compressed crushed salt blocks have 
been successfully emplaced vertically down in three 97-cm (38.2- 
in.) diameter boreholes drilled from the repository horizon of the 
Waste Isolation Pilot Plant. All three seals are designed to allow 
fluid flow measurements and two of the seals are heavily instru- 
mented with pressure and hole closure gages. The seals are 
providing structural and fluid flow data useful for evaluating predic- 
tive models and long-term crushed salt seal performance. Results 
to date, 1100 to 1450 days after seal emplacement, indicate the 
current average densities of the seals to be about 85% of intact 
rock salt. Relative densities have increased about 2% since 
emplacement. The results to date are consistent with previous lab- 
oratory and modeling studies of crushed salt behavior. This report 
provides information necessary for evaluating these data including 
as-built test configurations, construction histories, and instrumenta- 
tion descriptions. Seal and instrumentation installation techniques 
are also described. 


12130 (SAND-91-2038C) Post-test evaluations of Waste 
Isolation Pilot Plant-Savannah River simulated defense HLW 
canisters and waste form. Molecke, M.A. (Sandia National Labs., 
Albuquerque, NM (United States)); Sorensen, N.R.; Harbour, J.R.; 
Ferrara, D.M. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789 
;AC09-89SR18035. (CONF-930408-—22: International high-level ra- 
dioactive waste management conference, Las Vegas, NV (United 
States), 25-29 Apr 1993). Order Number DE93007611. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Eighteen nonradioactive defense high-level waste (DHLW) canis- 
ters were emplaced in and subjected to accelerated overtest 
thermal conditions at the bedded salt Waste Isolation Pilot Plant 
(WIPP) facility for about three years. Post-test laboratory results of 
the corrosion and metallurgical property alterations of several 
stainless steel 304L waste canisters, cast steel overpacks, and as- 
sociated instrumentation ranged from negligible to moderate. We 
found appreciable surface corrosion and corrosion products on the 
cast steel overpacks. Pieces of both 304L and 316 stainless steel 
test apparatus underwent extensive stress corrosion cracking failure 
and nonuniform attack. One of the retrieved test packages con- 
tained nonradioactive glass waste form from the Savannah River 
Site. We conducted posttest analyses of this glass to determine the 
degree of resultant glass fracturing, and whether any respirable 
fines were present. Linear glass fracture density ranged from about 
1 to 8 fractures intersecting every 5 cm (2 inch) segment of the 
canister cross-section, diameter line. Glass fines between 1 and 10 
microns in diameter were detected, but were not quantified. 


12131 (SAND-—91-2296) Brine inflow sensitivity study for 
Waste Isolation Pilot Plant boreholes: Results of one- 
dimensional simulations. Webb, S.W. Sandia National Labs., 
Albuquerque, NM (United States). Dec 1992. 222p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93007422. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Brine inflow to the Waste Isolation Pilot Plant is important in as- 
sessing the performance of the repository, and a mechanistic 
model is needed for performance calculations. Brine inflow expen- 
ments are being conducted, and formation parameters such as the 
permeability and diffusivity are inferred from these data using a 
simplified one-dimensional radial, uniform property, single-phase 
Darcy flow model. This model has met with limited success in in- 
terpreting some of the recent data. Much of the data could not be 
satisfactorily fit with the above model because the brine inflow rate 
increases with time, so a more mechanistic model is being devel- 
oped based on the TOUGH and TOUGH2 computer codes. These 
codes are much more complex than the simplified model and in- 
clude a number of parameters that have not been measured. 
Therefore, a one-dimensional brine inflow sensitivity study has 
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been undertaken to evaluate the importance of a number of these 
parameters in influencing the behavior of brine inflow to open bore- 
holes. In addition, two-phase conditions have been included in the 
study, and the sensitivity of gas inflow rates and the formation 
pressure and saturation distributions after 1 year are examined. 
These results should be helpful in determining what additional 
measurements are necessary to assist in the development of a 
more mechanistic brine inflow model. 


12132 (SAND—91-2924) Steady-state saturation profiles for 
linear immiscible fluid displacement in porous media. Webb, 
S.W. Sandia National Labs., Albuquerque, NM (United States). Oct 
1992. 5ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93005005. Source: OSTI; NTIS; INIS; GPO Dep. 

In this report, relationships for steady-state saturation profiles 
have been derived for linear immiscible displacement in a uniform 
porous medium, including relative permeability and capillary pres- 
sure effects. These profiles are of constant shape and translate in 
the porous medium with time. The shape of these profiles has 
been determined for the injection of a nonwetting (wetting) fluid 
into a porous medium initially saturated with a wetting (nonwetting) 
fluid. The effect of different two-phase characteristic curves has 
been evaluated. 


12133 (SAND-—91-7035) Performance predictions for me- 
chanical excavators in Yucca Mountain tuffs: Yucca Mountain 
Site Characterization Project. Ozdemir, L. (Colorado School of 
Mines, Golden, CO (United States). Earth Mechanics _inst.); 
Gertsch, L.; Neil, D.; Friant, J. Sandia National Labs., Albuquerque, 
NM (United States); Colorado School of Mines, Golden, CO 
(United States). Earth Mechanics Inst. Sep 1992. 179p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93003232. Source: OSTI; NTIS; 
GPO Dep. 


The performances of several mechanical excavators are 


predicted for use in the tuffs at Yucca Mountain: Tunnel boring ma- 


chines, the Mobile Miner, a roadheader, a blind shaft borer, a 
vertical wheel shaft boring machine, raise drills, and V-Moles. Work 
summarized is comprised of three parts: Initial prediction using ex- 
isting rock physical property information; Measurement of additional 
rock physical properties; and Revision of the initial predictions us- 
ing the enhanced database. The performance predictions are 
based on theoretical and empirical relationships between rock 
properties and the forces-experienced by rock cutters and bits dur- 
ing excavation. Machine backup systems and excavation design 
aspects, such as curves and grades, are considered in determining 
excavator utilization factors. Instanteous penetration rate, advance 
rate, and cutter costs are the fundamental performance indicators. 


12134 (SAND—91-7055) Long-term climate variability at the 
Waste Isolation Pilot Plant, Southeastern New Mexico, USA. 
Swift, P.N. (Tech Reps, Inc., Albuquerque, NM (United States)). 
Sandia National Labs., Albuquerque, NM (United States); Tech. 
Reps., Inc., Albuquerque, NM (United States). Nov 1992. 48p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93007423. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The United States Department of Energy is developing the Waste 
Isolation Pilot Plant (WIPP) in southeastern New Mexico for the 
disposal of transuranic wastes generated by defense programs. Be- 
cause changes in climate during the next 10,000 years (10 ka) may 
affect performance of the repository, an understanding of long-term 
climate variability is essential for evaluating regulatory compliance. 


12135 (SAND-91-7075) WISDAAM software programmer's 
manual. Ball, J.R. (RE/SPEC, Inc., Albuquerque, NM (United 
States)). Sandia National Labs., Albuquerque, NM (United States); 
RE/SPEC, Inc., Albuquerque, NM (United States). Oct 1992. 204p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93005909. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The WISDAAM system was developed to provide quality control 
over test data associated with in situ testing at the Waste Isolation 
Pilot Plant (WIPP). Assurance of data quality is of critical impor- 
tance as these tests supply the information which will be used for 
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development and verification of the technology required for reposi- 
tory implementation. The amount of data collected from the tests, 
which are some of the largest ever fielded in an underground facil- 
ity, prompted the undertaking of a major project task to address 
data processing. The goal was to create a conceptual umbrella un- 
der which all of the activities associated with processing WIPP 
data (i.e., data reduction, archiving, retrieval, etc.) could be 
grouped. The WISDAAM system was the product of this task. The 
overall system covers electronic as well as manual data process- 
ing; however, this document deals primarily with those operations 
implemented by software running on a VAX computer. 


12136 (SAND—91-7083) Multiaxial creep of natural rock 
salt. Mellegard, K.D. (RE/SPEC, Inc., Rapid City, SD (United 
States)); Callahan, G.D.; Senseny, P.E. Sandia National Labs., Al- 
buquerque, NM (United States); RE/SPEC, Inc., Rapid City, SD 
(United States). Dec 1992. 92p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93007421. Source: OSTI; NTIS; GPO Dep. 

Long-term multiaxial creep tests were performed on large, thin- 
walled cylinders of natural rock salt to investigate the relationship 
between the inelastic strain rate tensor and the stress tensor. The 
axial load, internal pressure, and external pressure on the speci- 
mens were controlled to obtain desired values of mean stress, 
octahedral shear stress, and Lode angle. The loads on the speci- 
men were chosen so that the mean stress and octahedral shear 
stress were identical in nearly all tests, but that the Lode angle var- 
ied from 0° to 30°. Test result show that for the thin-walled cylinder 
tests reported here, both strain-rate direction and strain-rate magni- 
tude are better described by a Tresca-type flow rule than by a 
Mises-type flow rule. This conclusion is significant because use of 
a Tresca-type flow rule rather than a Mises-type flow rule produces 
much greater creep closures of underground openings in salt 
where the Lode angle deviates from 30° (triaxial compression). 


12137 (SAND-92-0461) Pre-waste-emplacement ground- 
water travel time sensitivity and uncertainty analyses for 
Yucca Mountain, Nevada: Yucca Mountain Site Characteriza- 
tion Project. Kaplan, P.G. Sandia National Labs., Albuquerque, 
NM (United States). Jan 1993. 121p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93008082. Source: OSTI; NTIS; INIS; GPO Dep. 
Yucca Mountain, Nevada is a potential site for a high-level 
radioactive-waste repository. Uncertainty and sensitivity analyses 
were performed to estimate critical factors in the performance of the 
site with respect to a criterion in terms of pre-waste-emplacement 
ground-water travel time. The degree of failure in the analytical 
model to meet the criterion is sensitive to the estimate of fracture 
porosity in the upper welded unit of the problem domain. Fracture 
porosity is derived from a number of more fundamental measure- 
ments including fracture frequency, fracture orientation, and the 
moisture-retention characteristic inferred for the fracture domain. 


12138 (SAND-92-0556) Evaluation of alternatives for high- 
level and transuranic radioactive- waste disposal standards. 
Klett, R.D. (Sandia National Labs., Albuquerque, NM (United 
States)); Gruebel, M.M. Sandia National Labs., Albuquerque, NM 
(United States). Dec 1992. 1384p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93006986. Source: OSTI; NTIS; INIS; GPO Dep. 

The remand of the US Environmental Protection Agency’s long- 
term performance standards for radioactive-waste disposal 
provides an opportunity to suggest modifications that would make 
the regulation more defensible and remove inconsistencies yet re- 
tain the basic structure of the original rule. Proposed modifications 
are in three specific areas: release and dose limits, probabilistic 
containment requirements, and transuranic-waste disposal criteria. 
Examination of the modifications includes discussion of the 
alternatives, demonstration of methods of development and imple- 
mentation, comparison of the characteristics, attributes, and 
deficiencies of possible options within each area, and analysis of 
the implications for performance assessments. An additional con- 
sideration is the impact on the entire regulation when developing or 
modifying the individual components of the radiological standards. 
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12139 (SAND-92-0582) Geochemical Evaluation (Room G): 
In situ data report, December 1984— November 1990: Waste 
Isolation Pilot Plant (WIPP) Thermal/Structural Interactions 
Program. Munson, D.E. (Sandia National Labs., Albuquerque, NM 
(United States)); Petney, S.V.; Christian-Frear, T.L.; Ball, J.R.; 
Jones, R.L.; Northrop-Salazar, C.L. Sandia National Labs., Albu- 
querque, NM (United States). Dec 1992. 176p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93005908. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Data are presented from the Geome shanical Evaluation (first 
phase), a very large scale in situ test fielded underground at the 
Waste Isolation Pilot Plant (WIPP). These data include selected 
fielding information, test configuration, instrumentation activities, 
and comprehensive results from a large number of gages. Con- 
struction of the test began in December 1984 and the test has 
been in operation since that time; gage data in this report cover 
the period from December 1984 through November 1990. 


12140 (SAND-—92-1003C) Results from simulated remote- 
handled transuranic waste experiments at the Waste Isolation 
Pilot Plant (WIPP). Molecke, M.A. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-921101-23: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93005361. Source: OSTI; NTIS; INIS; GPO Dep. 

Multi-year, simulated remote-handled transuranic waste (RH 
TRU, nonradioactive) experiments are being conducted under- 
ground in the Waste Isolation Pilot-Plant (WIPP) facility. These 
experiments involve the near-reference (thermal and geometrical) 
testing of eight full size RH TRU test containers emplaced into hor- 
izontal, unlined rock salt boreholes. Half of the test emplacements 
are partially filled with bentonite/silica-sand backfill material. All test 
containers were electrically heated at about 115 W/each for three 
years, then raised to about 300 W/each for the remaining time. 
Each test borehole was instrumented with a selection of remote- 
reading thermocouples, pressure gages, borehole vertical-closure 
gages, and vertical and horizontal borehole-diameter closure 
gages. Each test emplacements was also periodically opened for 
visual inspections of brine intrusions and any interactions with 
waste package materials, materials sampling, manual closure mea- 
surements, and observations of borehole changes. Effects of heat 
on borehole closure rates and near-field materials (metals, backfill, 
rock salt, and intruding brine) interactions were closely monitored 
as a function of time. This paper summarizes results for the first 
five years of in situ test operation with supporting instrumentation 
and laboratory data and interpretations. Some details of RH TRU 
waste package materials, designs, and assorted underground test 
observations are also discussed. Based on the results, the tested 
RH TRU waste packages, materials, and emplacement geometry in 
unlined salt boreholes appear to be quite adequate for initial V/IPP 
repository-phase operations. 


12141 (SAND-92-1303) Exact analysis of a two- 
dimensional model for brine flow to a borehole in a disturbed 
rock zone. Gelbard, F. Sandia National Labs., Albuquerque, NM 
(United States). Oct 1992. 105p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Crder 
Number DE93005911. Source: OSTI; NTIS; INIS; GPO Dep. 

An exact two-dimensional solution is derived for determining the 
fluid flow rates into a borehole and to the surface from which the 
borehole was drilled. The solution is for a single fluid phase in a 
disturbed rock zone (DRZ) that surrounds the borehole with a ra- 
dius specified to be either finite or infinite. The solution is restricted 
to constant homogeneous rock and fluid properties in the DRZ, 
and pressures in the borehole and at the surface of the drift that 
are maintained constant at ambient conditions. A major objective of 
the work is to provide a benchmark for more detailed numerical 
calculations that include variable physical properties and an arbi- 
trary DRZ geometry. However in addition, this work extends 
previous exact solutions for one-dimensional flow by: (1) allowing 
for a DRZ of finite but arbitrary extent, (2) accounting for depres- 
surization due to mining the drift before drilling the borehole, and 





(3) accounting for two-dimensional variations of the fluid pressure 
caused by simultaneous fluid flow to the drift and to the borehole. 


12142 (SAND-92-1579) Integration of interpretation results 
of tracer tests performed in the Culebra dolomite at the Waste 
Isolation Pilot Plant site. Jones, T.L. (INTERA, inc., Austin, TX 
(United States)); Kelley, V.A.; Pickens, J.F.; Upton, D.T.; 
Beauheim, R.L.; Davies, P.B. Sandia National Labs., Albuquerque, 
NM (United States). Aug 1992. 458 . Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93003235. Source: OSTI; NTIS; INIS; GPO Dep. 
Site-characterization, data interpretation, and modeling efforts 
have been conducted for the Waste Isolation Pilot Plant (WIPP), a 
US Department of Energy facility, in southeastern New Mexico as 
part of the evaluation of the suitability of the bedded salt of the 
Salado Formation for isolation of defense transuranic wastes. The 
Culebra Dolomite Member of the Rustler Formation is the most 
transmissive and laterally continuous hydrogeologic unit above the 
Salado Formation and is considered to be the principal offsite path- 
way for radionuclide transport in the subsurface, should a breach 
of the repository occur. The potential importance of this offsite 
pathway has motivated the design and implementation of tests to 
characterize the solute-transport properties of the Culebra dolomite. 
On a regional scale, long-term pumping tests have been performed 
and analyzed to provide information concerning the broad hydro- 
logic flow characteristics of the Culebra dolomite. At the local (or 
hydropad) scale, conservative (i.e., nonreactive) tracer tests have 
been performed to characterize the solute-transport properties of 
the Culebra dolomite. The tracer-test interpretations presented in 
this report were performed by INTERA Inc. under contract to SNL. 
The tracer tests and their interpretation provide data for use in 
performance-assessment calculations of site suitability for waste 
isolation. In particular, transport parameters determined from these 
tests are used as input for offsite solute-transport simulations. 


12143 (SAND-—92-1933) Long-term gas and brine migration 
at the Waste Isolation Pilot Plant: Preliminary sensitivity anal- 
yses for post-closure 40 CFR 268 (RCRA), May 1992. Sandia 
National Labs., Albuquerque, NM (United States). Dec 1992. 195p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO4-76DP00789. Order Number DE93008694. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes preliminary probabilistic sensitivity analyses 
of long term gas and brine migration at the Waste Isolation Pilot 
Plant (WIPP). Because gas and brine are potential transport media 
for organic compounds and heavy metals, understanding two- 
phase flow in the repository and the surrounding Salado Formation 
is essential to evaluating long-term compliance with 40 CFR 268.6, 
which is the portion of the Land Disposal Restrictions of the 
Hazardous and Solid Waste Amendments to the Resource Conser- 
vation and Recovery Act that states the conditions for disposal of 
specified hazardous wastes. Calculations described here are de- 
signed to provide guidance to the WIPP Project by identifying 
important parameters and helping to recognize processes not yet 
modeled that may affect compliance. Based on these analyses, 
performance is sensitive to shaft-seal permeabilities, parameters 
affecting gas generation, and the conceptual model used for the 
disturbed rock zone surrounding the excavation. Brine migration is 
less likely to affect compliance with 40 CFR 268.6 than gas migra- 
tion. However, results are preliminary, and additional iterations of 
uncertainty and sensitivity analyses will be required to provide the 
confidence needed for a defensible compliance evaluation. Specifi- 
cally, subsequent analyses will explicitly include effects of salt 
creep and, when conceptual and computational models are avail- 
able, pressure-dependent fracturing of anhydrite marker beds. 


12144 (SAND-92-1954C) Materials Interface Interactions 
Test (MIIT) details and observations on in situ sample re- 
trievals and test termination. Molecke, M.A. (Sandia National 
Labs., Albuquerque, NM (United States)); Wicks, G.G. Sandia Na- 
tional Labs., Albuquerque, NM (United States); Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789 ;AC09-76SR00001. (CONF-9210263—2: Work- 
shop on in situ tests on radioactive waste forms and engineered 
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barriers, Corsendonk (Belgium), Oct 1992). Order Number 
DE93006772. Source: OSTI; NTIS; INIS; GPO Dep. 

The Materials Interface Interaction Tests (MIIT) program involves 
the comparative performance-evaluation testing of multiple US and 
foreign nuclear waste glasses (nonradioactive), potential canister 
and overpack metals, brine, and geologic materials in the rock salt 
repository environment at the Waste Isolation Pilot Plant (WIPP) fa- 
cility. We emplaced about 2000 materials specimens onto fiftn, 
separate test assemblies and exposed them to a heated, salt-brine 
environment at the WIPP for multi-year periods. We successfully 
terminated the in situ conduct of the MIIT in July 1991, after five 
years of testing, and retrieved all samples for posttest laboratory 
analyses. These 5-year glass and metal samples, along with sam- 
ples previously retrieved after 0.5, 1, and 2 years, are being 
analyzed in multiple international laboratories, in a cooperative 
testing effort. Individual test participants will present available iabo- 
ratory results, and interpretations, on MIIT specimens in this 
workshop. Our focus in this paper is to summarize technical details 
and repository-relevant observations on the in situ conduct, sam- 
pling, and termination operations of the MIIT experimental program. 
Such information should be useful for the interpretation of the 
laboratory-based analyses. This information also will be relevant 
and instructive for other organizations contemplating, planning, or 
conducting additional materials-related, in situ tests. 


12145 (SAND—92-2153C) Characterization of porosity in 
support of mechanical property analysis. Price, R.H. (Sandia 
National Labs., Albuquerque, NM (United States)); Martin, R.J. Ill; 
Boyd, P.J. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930408— 
10: = International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 25-29 Apr 1993) Or- 
der Number DE93006781. Source: OSTI; NTIS; INIS; GPO Dep. 

Previous laboratory investigations of tuff have shown that poros- 
ity has a dominant, general effect on mechanical properties. As a 
result, it is very important for the interpretation of mechanical prop- 
erty data that porosity is measured on each sample tested. Porosity 
alone, however, does not address all of the issues important to me- 
chanical behavior. Variability in size and distribution of pore space 
produces significantly different mechanical properties. A nonde- 
structive technique for characterizing the internal structure of the 
sample prior to testing is being developed and the results are being 
analyzed. The information obtained from this technique can help in 
both qualitative and quantitative interpretation of test results. 


12146 (SAND—92-2335C) Is it possible to demonstrate 
compliance with the regulations for high-level-waste reposito- 
ries?. Bingham, F.W. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
921101-29: 16. Material Research Society _ international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93005375. Source: OSTI; NTIS; INIS; GPO Dep. 

The regulations that currently govern repositories for spent fuel 
and high-level waste require demonstrations that are sometimes 
described as impossible to make. To make them will require an un- 
derstanding of the current and the future phenomena at repository 
sites; it will also require credible estimates of the probabilities that 
the phenomena will occur in the distant future. Experts in many 
fields—earth sciences, statistics, numerical modeling, and the 
law—have questioned whether any amount of data collection can 
allow modelers to meet these requirements with enough confi- 
dence to satisfy the regulators. In recent years some performance 
assessments have begun to shed light on this question because 
they use results of actual site investigations. Although these stud- 
ies do not settle the question definitively, a review of a recent 
total-system assessment suggests that compliance may be possi- 
ble to demonstrate. The review also suggests, however, that the 
demonstration can be only at the “reasonable” levels of assurance 
mentioned, but not defined, in the regulations. 


12147 (SAND—92-2600C) Sensitivity analyses for total- 
system performance assessment. Wilson, M.L. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 15p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930408-16: International high-level ra- 
dioactive waste management conference, Las Vegas, NV (United 
States), 25-29 Apr 1993). Order Number DE93006753. Source: 
OSTI; NTIS; INIS; GPO Dep. 

As a follow-on to Sandia’s 1991 preliminary total-system perfor- 
mance assessment of the Yucca Mountain site, this paper presents 
results of some sensitivity analyses that were done using results 
from the 1991 study. Two conceptual models of unsaturated-zone 
flow and transport at Yucca Mountain were included in the study, 
including both aqueous and gaseous releases. The sensitivities are 
quite different for the two models. For the composite-porosity 
model, the results are most sensitive to groundwater percolation 
flux, gaseous transport time, container lifetime, and fuel-matrix- 
alteration rate. For the weeps model, the results are most sensitive 
to parameters used to characterize fracture flow (fracture aperture 
and fracture connectivity) and infiltration (percolation flux and 
weep-episode factor). 


12148 (SAND—92-2672C) Numerical methods for fluid flow 
in unsaturated heterogeneous tuff. Robey, T.H. (Spectra Re- 
search Inst., Albuquerque, NM (United States)). Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930408-12: International high-level ra- 
dioactive waste management conference, Las Vegas, NV (United 
States), 25-29 Apr 1993). Order Number DE93006783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A numerical approach for modeling unsaturated flow is devel- 
oped for heterogeneous simulations of fractured tuff generated 
using a geostatistical method. Cross correlations of hydrologic 
properties and upscaling of moisture retention curves is discussed. 
The approach is demonstrated for a study of infiltration at Yucca 
Mountain. 


12149 (SAND-92-2790C) Small-scale behavior of single 
gravity-driven fingers in an initially dry fracture. Nicholl, M.J.; 
Glass, R.J.; Nguyen, H.A. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
930408—17: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 25-29 Apr 1993). Or- 
der Number DE93006765. Source: OSTI; NTIS; INIS; GPO Dep. 
Experiments investigating the behavior of individual, gravity- 
driven fingers in an initially dry, rough-walled analog fracture are 
presented. Fingers were initiated from constant flow to a point 
source. Finger structure is described in detail; specific phenomena 
observed include: desaturation behind the finger-tip, variation in 
finger path, intermittent flow structures, finger-tip bifurcation, and 
formation of dendritic sub-fingers. Measurements were made of 
finger-tip velocity, finger width, and finger-tip length. Non- 
dimensional forms of the measured variables are analyzed relative 
to the independent parameters, flow rate and gravitational gradient. 


12150 (SAND—92-2826C) Rock mass mechanical property 
estimation strategy for the Yucca Mountain Site Characteriza- 
tion Project. Lin, M. (Agapito (J.F.T.) and Associates, Inc., Grand 
Junction, CO (United States)); Brechtel, C.E.; Hardy, M.P.; Bauer, 
S.J. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-930408—13: In- 
ternational high-level radioactive waste management conference, 
Las Vegas, NV (United States), 25-29 Apr 1993). Order Number 
DE93006771. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents a method of estimating the rock mass prop- 
erties for the welded and nonwelded tuffs based on currently 
available information on intact rock and joint characteristics at the 
Yucca Mountain site. Variability of the expected ground conditions 
at the potential repository horizon (the TSw2 thermomechanical 
unit) and in the Calico Hills nonwelded tuffs is accommodated by 
defining five rock mass quality categories in each unit based upon 
assumed and observed distributions of the data. 


12151 (SAND—92-2827C) Instrumentation requirements for 
the ESF thermomechanical experiments. Pott, J. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Brechtel, C.E. 
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Sandia National Labs., Albuquerque, NM (United States). [1992]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930408-14: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 25-29 Apr 1993). Order Number DE93006770. 
Source: OST; NTIS; INIS; GPO Dep. 

In situ thermomechanical experiments are planned as part of the 
Yucca Mountain Site Characterization Project that require instru- 
ments to measure stress and displacement at temperatures that 
exceed the typical specifications of existing geotechnical instru- 
ments. A high degree of instrument reliability will also be required 
to satisfy the objectives of the experiments, therefore a study was 
undertaken to identify areas where improvement in instrument per- 
formance was required. A preliminary list of instruments required 
for the experiments was developed, based on existing test planning 
and analysis. Projected temperature requirements were compared 
to specifications of existing instruments to identify instrumentation 
development needs. Different instrument technologies, not currently 
employed in geotechnical instrumentation, were reviewed to identify 
potential improvements of existing designs for the high temperature 
environment. Technologies with strong potentials to improve instru- 
ment performance with relatively high reliability include graphite 
fiber composite materials, fiber optics, and video imagery. 


12152 (SAND-—92-2828C) A working definition of scenario 
and a method of scenario construction. Barr, G.E.; Dunn, E. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930408—11: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 25-29 Apr 1993). Order Number DE93006782. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The event-tree method of scenario construction has been chosen 
for the Yucca Mountain performance assessment. Its applicability 
and suitability to the problem are discussed and compared with 
those of the Nuclear Regulatory Commission (NRC) method. The 
event-tree method is appropriate for an incompietely characterized 
site, where there must be an evolving understanding, over time, of 
the processes at work, for a site that may require analysis of de- 
tails in specific context, and when the scenario functions to guide 
site characterization. Anticipating the eventual requirement for us- 
ing the NRC method, we show that the event-tree method can be 
translated to the NRC format after final scenario screening. 


12153 (SAND—92-7283C) Radiolytically-induced gas pro- 
duction in plutonium-spiked WIPP brine. Reed, D.T. (Argonne 
National Lab., IL (United States)); Okajima, S.; Brush, L.H.; 
Molecke, M.A. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789 ;W-31109-ENG- 
38. (CONF-921101-88: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93007597. Source: OSTI; NTIS; INIS; GPO Dep. 
Gas generation due to alpha particle deposition was investigated 
in four WIPP relevant brines; WIPP brine A, ERDA-6, DH-36 and 
G8-B. This was done by spiking each brine with plutonium-239 and 
periodically sampling the gas phase to determine the nature of the 
gaseous products and the rates of gas generation. The predomi- 
nant gas generated radiolytically was hydrogen, with yields ranging 
from 0.6 to 1.5 molec/100 eV for the four brines tested. Plutonium 
(Vl) was stable in two synthetic brines, WIPP brine A and ERDA-6 
but was rapidly reduced in the underground collected brines DH-36 
and G8-B, although most of the plutonium remained in solution. 


12154 (SAND-93-7013C) The most likely groundwater flux 
through the unsaturated tuff matrix at USW H-1. Gauthier, J.H. 
(Spectra Research Inst., Albuquerque, NM (United States)). Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930408-15: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 25-29 Apr 1993). Order Number DE93006755. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Using a probabilistic inverse method, an estimate is made of the 
groundwater flux through the unsaturated tuff matrix at drill hole 





USW H-1 in Yucca Mountain. The most likely flux is found to be 
between 0 and 0.1 mm/yr—virtually a hydrostatic condition. This 
result is consistent at all elevations where in-situ data are 
available, including the upper nonwelded strata. This study has im- 
plications for flow-model validation and future data collection. 


12155 (SKB-PLAN-92) Cost for the radioactive wastes 
from nuclear power. Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Jun 1992. [106p.] (In Swedish). 
Source: OSTI; NTIS; INIS. 

With a separate index. 

The future cost for handling, storing and disposing of radioactive 
wastes from the Swedish nuclear power plants are calculated in 
this report. The following plants and systems are already operating: 
* Transport system for radioactive wastes, * A control spent fuel in- 
termediate storage plant, * A repository for low and medium level 
wastes. These are planned: * A treatment piant for used fuels, * A 
repository for high-level wastes, and * Repository for decommis- 
sioning wastes. The costs include R and D and decommissioning. 
Total future costs from 1993 are estimated to be 46.4 billion SEK 
(8.3 billion USD), during 60 years. Up to 1992 8.7 billion SEK (1.6 
billion USD) have been spent. 


12156 (SKB-TR-92-19) Partitioning and transmutation. A 
review of the current state of the art. Skaalberg, M. (Chalmers 
Univ. of Technology, Gothenburg (Sweden). Dept. of Nuclear 
Chemistry); Liljenzin, J.O. Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Oct 1992. [105p.] Source: 
OSTI; NTIS; INIS. 

The recent development in the field of partitioning and transmu- 
tation (P-T) of long-lived radioactive waste nuclides from nuclear 
power production is reviewed and evaluated. Current national and 
international R and D plans are summarized. It is concluded that 
P-T is technically feasible but much R and D remains to be done 
before it is technically mature. At present there seems to be no 
economic gain from P-T as compared to direct disposal of spent 
nuclear fuel. There seems only to be an insignificant reduction in 
future radiation doses by P-T when compared to current disposal 
plans. However, future long term research may perhaps change 
these conclusions. Therefore the further development in this area 
should be followed. Some areas where a limited research by 
Swedish scientists could be worthwhile are indicated. (255 refs.) 
(au). 


12157 (SKI-TR-92-21) SOLISOL-handling of solid solu- 
tions. Version 1.1. Boerjesson, S. (Chalmers Univ. of Technology, 
Gothenburg (Sweden). Dept. of Nuclear Chemistry); Emren, A. 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Sep 
1992. [58p.] Source: OSTI; NTIS; INIS. 

SOLISOL is a C computer program designed to model geochem- 
ical reactions involving solid solutions. The program searches 
equilibrium concentrations of the components in the aqueous 
phase and the solid solution given by limited quantities of the solid 
solution components. The equilibrium code PHREEQE is used as a 
subprogram in SOLISOL. Subprograms external to PHREEQE ex- 
tract information from PHREEQE results, take care of conserved 
properties, calculate solubilities and produce inputdata for 
PHREEQE. The essential idea in this process is to calculate solu- 
bilities for the components in terms of saturation indices, and give 
directions to PHREEQE on how to search for the equilibrium under 
those constraints. (au). 


12158 (SKN-55) Nuclear waste management review work - 
part of the decision making process: Proceedings from a 
symposium in connection with the 10 year anniversary of the 
Swedish National Board for Spent Nuclear Fuel. National Board 
for Spent Nuclear Fuel, Stockholm (Sweden). Feb 1992. [149p.] 
(CONF-9109468-: Nuclear waste management review work, 
Stockholm (Sweden), 25-26 Sep 1991). Source: OSTI; NTIS; INIS. 

This report contains the proceedings from a symposium in con- 
nection with the 10 year anniversary of the Swedish National 
Board for Spent Nuclear Fuel. 


12159 (SKN-55, pp. 25-33) Technical review - help or dis- 
turbance In developing a back end system. Ahlistroem, P.E. 
(Swedish Nuclear Fuel and Waste Management Co., Stockhoim 


05 NUCLEAR FUELS 
0520 Waste Management 


(Sweden)). National Board for Spent Nuclear Fuel, Stockholm 
(Sweden). Feb 1992. (CONF-9109468-: Nuclear waste manage- 
ment review work, Stockholm (Sweden), 25-26 Sep 1991). In 
Nuclear waste management review work - part of the decision 
making process. [149p.] Order Number DE93617548. Source: 
OSTI; NTIS; INIS. 

The Swedish waste management programme has a relatively 
short history but this history is filled with reviews and reviewers. 
The reviewers of the waste management programme have not 
only, considered the scientific and technical aspects but also ethi- 
cal, social, economical, environmental and other factors of often 
highly relevant character but also sometimes of rather dubious sig- 
nificance. The reason for this broad cross-scientific attention to the 
field is the controversy surrounding waste management in general 
and in particular management of radioactive waste. (au). 


12160 (SKN-55, pp. 37-57) Are we focusing on the right 
technical issues in HLW research: The evaluation of the Cana- 
dian program. Shemilt, L.W. (Technical Advisory Committee to 
AECL (Canada)); Sheng, G. National Board for Spent Nuclear 
Fuel, Stockholm (Sweden). Feb 1992. (CONF-9109468-: Nuclear 
waste management review work, Stockholm (Sweden), 25-26 Sep 
1991). In Nuclear waste management review work - part of the de- 
cision making process. [149p.] Order Number DE93617548. 
Source: OSTI; NTIS; INIS. 

The nuclear power program in Canada is based on the heavy 
water moderated and cooled, natural uranium fuelled CANDU 
(CANadian Deuterium Uranium) reactor which operates on a once- 
through cycle. Since 1972 (to the end of 1990) about 14.4 Gg of 
irradiated fuel have been accumulated in the water-filled storage 
bays at nuclear power stations, largerly in the Province of Ontario 
where over 50% of its electrical energy is now produced in such 
stations. The use of high-density storage arrangements in existing 
water-filled bays at reactors site will provide storage capacity until 
at least 1993 (for the Pickering site) and 1997 (for the Bruce site). 
Extension is quite feasible to meet requirements for at least two 
decades more. It is recognized, however, that this type of storage 
is only a temporary measure and that a permanent means of waste 
disposal must be found. Following recommendations that a national 
plan and research program for safe disposal of the use fuel/wastes 
be instituted, the Canadian Nuclear Fuel Waste Management Pro- 
gram (NFWMP) was formally established in June 1978. Under this 
federal Government-Ontario Agreement, Atomic Energy of Canada 
Limited (AECL) was designated as the lead agency for carrying out 
the research with participation from the provincial utility Oritario 
Hydro as well as from various governmental departments. The pro- 
gram was for the concept of deep disposal in geological formations 
in the Canadian shield. more specifically in igneous intrusions of 
crystalline rock. To provide an on-going scientific/technical evalua- 
tion and continual review of the Canadian NFWMP, a Technical 
Advisory Committee (TAC) to AECL was established in 1979. 


12161 (SKN-55, pp. 61-67) The role of technical review in 
society. A multinational perspective. Olivier, J.P. (OECD Nu- 
clear Energy Agency, Paris (France)). National Board for Spent 
Nuclear Fuel, Stockholm (Sweden). Feb 1992. (CONF-9109468—: 
Nuclear waste management review work, Stockholm (Sweden), 25- 
26 Sep 1991). In Nuclear waste management review work - part of 
the decision making process. [149p.] Order Number DE93617548. 
Source: OSTI; NTIS; INIS. 

On a sensitive subject like radioactive waste management, it is 
essential that the basic principles underlying policies and practices 
in this field are clearly established and kept in mind in the discus- 
sion between the various parties concerned in order to set the 
scene for the adoption and implementation of a disposal pro- 
gramme which is soundly based technically and likely to enjoy the 
support of a large majority of people. Today, geological disposal is 
widely recognised as the only practical method which can be 
implemented safely with current technology. Accordingly, most re- 
search activities focus on specific aspects of the concept such as 
the detailed characterisation of potential sites or matters related to 
safety assessment, and aim at optimised technical designs rather 
than the generic evaluation of the concept. It is also recognised at 
international level, at least among those specialists and managers 
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who have the task to offer practical disposal solutions for imple- 
mentation in the first few decades of the next century, that there is 
no real alternative to geological disposal for high-level waste and 
spent fuel and that, for example, the separation and transmutation 
of actinides will have to remain for some time an interesting long- 
term research subject. (au). 


12162 (SKN-55, pp. 69-86) The Nuclear Waste Technical 
Review Board - Two years of experience in the US Waste Pro- 
gramme. Do was a reviewers communicate understandably 
with society?. Deere, D.U. (Nuclear Waste Technical Review 
Board (United States)). National Board for Spent Nuclear Fuel, 
Stockholm (Sweden). Feb 1992. (CONF-9109468-: Nuclear waste 
management review work, Stockholm (Sweden), 25-26 Sep 1991). 
in Nuclear waste management review work - part of the decision 
making process. [149p.] Order Number DE93617548. Source: 
OSTI; NTIS; INIS. 

The Board was established by the U.S. Congress in the Nuclear 
Waste Policy Amendments Act of 1987. That is the same legisla- 
tion that directed the U.S. Department of Energy (DOE) to evaluate 
a site at Yucca Mountain, Nevada, to determine its potential suit- 
ability for a repository to hold U.S. civilian spent fuel and some 
high-level defense waste. The Board is charged with evaluating the 
technical and scientific validity of nuclear waste disposal activities 
undertaken by the DOE, including 1. site-characterization activities, 
and 2. activities related to the packaging or transport of high-level 
radioactive waste or spent nuclear fuel. The Board has a full com- 
plement of 11 members, who are to be eminent in a field of 
science or engineering, including environmental sciences. The law 
stipulates that members shall represent a broad range of scientific 
and engineering disciplines related to nuclear waste management. 
The Board is required to report its findings, conclusions, and rec- 
ommendations to the U.S. Congress and the Secretary of Energy 
at least twice a year. (au). 


12163 (SKN-55, pp. 89-96) Technical reviews: a help or a 


hindrance to public acceptance?: A communicators perspec- 
tive. Frech, E.R. (Canadian Nuclear Fuel Waste Management 


Program (Canada)). National Board for Spent Nuclear Fuel, Stock- 
holm (Sweden). Feb 1992. (CONF-9109468-: Nuclear waste 
management review work, Stockholm (Sweden), 25-26 Sep 1991). 
In Nuclear waste management review work - part of the decision 
making process. [149p.] Order Number DE93617548. Source: 
OSTI; NTIS; INIS. 

Most countries with advanced research and development pro- 
grams for nuclear waste management have appointed some kind 
of technical review agency to evaluate the scientific validity and ac- 
ceptability of the proposed disposal technology or site. Since most 
national programs focus on deep geological burial of an immobi- 
lized waste form, the disciplines represented on these review 
agencies have been roughly similar. In many cases, these review 
bodies are in addition to the regulatory agencies that have statu- 
tory authority too regulate and license all aspects of the nuclear 
industry, including disposal facilities. As well, international agencies 
have examined various aspects of nuclear waste disposal and 
have expressed collective technical opinions or established joint 
criteria for various aspects of disposal. (au). 


12164 (SKN-55, pp. 99-110) Decision-making under great 
uncertainty. Hansson, S.O. (Uppsala Univ. (Sweden)). National 
Board for Spent Nuclear Fuel, Stockholm (Sweden). Feb 1992. 
(CONF-9109468-: Nuclear waste management review work, 
Stockholm (Sweden), 25-26 Sep 1991). In Nuclear waste manage- 
ment review work - part of the decision making process. [149p.] 
Order Number DE93617548. Source: OSTI; NTIS; INIS. 

Five types of decision-uncertainty are distinguished: uncertainty 
of consequences, of values, of demarcation, of reliance, and of co- 
ordination. Strategies are proposed for each type of uncertainty. 
The general conclusion is that it is meaningful for decision theory 
to treat cases with greater uncertainty than the textbook case of 
‘decision-making under uncertainty’. (au). 


12165 (SKN-55, pp. 111-122) Ethical considerations as a 
base for technical review. Odhnoff, C. (National Board for Spent 
Nuclear Fuel, Stockholm (Sweden)). National Board for Spent Nu- 
clear Fuel, Stockholm (Sweden). Feb 1992. (CONF-9109468—: 
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Nuclear waste management review work, Stockholm (Sweden), 25- 
26 Sep 1991). In Nuclear waste management review work - part of 
the decision making process. [149p.] Order Number DE93617548. 
Source: OSTI; NTIS; INIS. 

Ethics is the topic of today in home politics as well as in interna- 
tional affairs. The debate became increasingly lively in the 1980s. 
The recent development in Eastern Europe can be seen as the cli- 
max of the post-war struggle for a fair truce and a strongly desired 
victory for ethical principles. (au). 


12166 (UCRL-53929-90, pp. 107-108) Evaluation of lead 
contamination in drillback mudpits using isotopic ratios. 
Niemeyer, S.; Brown, J. Lawrence Livermore National Lab., CA 
(United States). 1991. In Nuclear test-experimental science annual 
report, Fiscal year 1990. 194p. Order Number DE92014082. 
Source: OSTI; NTIS; INIS. 

Evaluation of lead concentrations at the Nevada Test Site is of 
primary concern because devices are typically emplaced with tons 
of lead. The premise of this study was that the isotopic composi- 
tion of the lead loaded with a device at the Nevada Test Site will 
differ significantly from the lead isotopic composition of the test site 
rocks. The results indicate that sludge generated by NTS drillback 
operations does not contain significant amounts of lead from the 
devices. The diversity of lead isotopic compositon among samples 
from individual mudpits probably reflects the diversity of natural 
geologic materials excavated, although contamination from atmo- 
spheric aerosols remains possible. 1 ref., 1 fig. 


12167 (UCRL-JC—107985) Fabrication and closure develop- 
ment of nuclear waste disposal containers for the Yucca 
Mountain Project: Status report. Domian, H.A. (Babcock and 
Wilcox Co., Alliance, OH (United States)); Robitz, E.S.; Conrardy, | 
C.C.; LaCount, D.F.; McAninch, M.D.; Fish, R.L.; Russell, E.W. 
Lawrence Livermore National Lab., CA (United States). Sep 1991. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-910945—16: Focus '91: nuclear 
waste packaging, Las Vegas, NV (United States), 29 Sep - 4 oct 
1991). Order Number DE93007507. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In GFY 89, a project was underway to determine and demon- 
strate a suitable method for fabricating thin-walled monolithic waste 
containers for service within the potential repository at Yucca 
Mountain. A concurrent project was underway to determine and 
demonstrate a suitable closure process for these containers after 
they have been filled with high-level nuclear waste. Phase 1 for 
both the fabrication and closure projects was a screening phase in 
which candidate processes were selected for further laboratory 
testing in Phase 2. This report describes the final results of the 
Phase 1 efforts. It also describes the preliminary results of Phase 2 
efforts. 


12168 (UCRL-JC—110678) Kinematics and thermodynamics 
of non-stoichiometric oxidation phase transitions in spent 
fuel. Stout, R.B.; Kansa, E.J.; Wijesinghe, A.M. Lawrence Liver- 
more National Lab., CA (United States). Jan 1993. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-921101—85: 16. Material Research Society 
international symposium on the scientific basis for nuclear waste 
management fall meeting, Boston, MA (United States), 30 Nov - 5 
dec 1992). Order Number DE93007502. Source: OSTI; NTIS; 
INIS; GPO Dep. 

At low temperatures (<200°C), spent fuel from power reactors 
oxidizes from its UOz lattice to a U,Ozg lattice but with an oxygen- 
to-uranium (O/U) ratio of ~2.4. Also, the weight gain time response 
has a plateau as the O/U approaches 2.4. Part of this response re- 
sults from a geometrical dependency as a U4Og oxidation front 
propagates into grain volumes Of UO, It may also be indicative of 
a metastable, non-stoichiometric U,Og phase whose existence 
may inhibit the transition kinetics to the next expected phase Of 
U30g,. To gain a mechanistic understanding and to plan future oxi- 
dation tests, lattice kinematic and thermodynamic models are 
developed for lattice deformations and energetics of lattice phase 
changes (UO, — U4O, — U307 — U30¢) that include zeroth or- 
der influences on oxidation kinetics due to interstitial oxygen aioms 
and vacancies plus interstitial and substitutional actinides and fis- 
sion decay products in spent fuel. 





12169 (USGS-OFR-90-369) Geohydrologic data from test 
holes UE-25 UZ #4 and UE-25 UZ #5, Yucca Mountain Area, 
Nye County, Nevada. Loskot, C.L.; Hammermeister, D.P. Geologi- 
cal Survey, Denver, CO (United States). [1992]. 56p. Sponsored by 
Department of the Interior, Washington, DC (United States). DOE 
Contract Al08-78ET44802. Order Number DE93004285. Source: 
OSTI; NTIS; GPO Dep. 

Data collected to determine the hydraulic characteristics of rocks 
penetrated by test holes UE-25 UZ No. 4 and UE-25 UZ No. 5 are 
presented. These test holes are part of a series of test holes drilled 
in and near the southwestern part of the Nevada Test Site in an in- 
vestigation conducted by the US Geological Survey in cooperation 
with the US Department of Energy. This investigation is part of the 
Yucca Mountain Project Branch, Hydrologic Investigations Program 
(formerly Nevada Nuclear Waste Storage Investigations) to deter- 
mine the suitability of this site for storage of high-level radioactive 
wastes in an underground mined repository. Data on drilling opera- 
tions, lithology, coring, and laboratory analyses of hydrologic 
characteristics of core and cuttings samples are included in this re- 
port. 


12170 (USGS-OFR-91-478) Simulated water-level declines 
caused by withdrawals from wells J-13 and J-12 near Yucca 
Mountain, Nevada. Czarnecki, J.B. Geological Survey, Denver, 
CO (United States). 1992. 20p. Sponsored by Department of the 
Interior, Washington, DC (United States). DOE Contract Al08- 
92NV10874. Order Number DE93004286. Source: OSTI; NTIS; 
GPO Dep. 

Simulations were done to examine the effects of ground-water 
withdrawals from wells J-13 and J-12 near Yucca Mountain, 
Nevada. These simulations were done using a two-dimensional 
finite-element model of the subregional groundwater flow system of 
Yucca Mountain and vicinity. Eight different withdrawal rates rang- 
ing from 36 gallons per minute (the minimum average for well 
J-13) to 1,390 gallons per minute (the maximum for both J-13 and 
J-12 combined) were used in conjunction with specific-yield values 
of 0.001, 0.005, and 0.01. Drawdown was analyzed for each with- 
drawal rate by plotting contours of drawdown after 10 years of 
simulated withdrawals, and by plotting drawdown as a function of 
time for model locations corresponding to well J-13, well J-12, one- 
half mile south of well J-12, 2 miles north of the town of Amargosa 
Valley, and about 5 miles northwest of the Ash Meadows area. Be- 
cause the range in simulated withdrawal rate was large, the range 
in resultant drawdown was correspondingly large. The simulated 
drawdowns after 10 years for the withdrawal rate of 90 gallons per 
minute from well J-13, based on a specific yield of 0.01 (which was 
considered to be a minimum value for the aquifer system) were 
0.95 foot at well J-13, 0.53 foot at Amargosa Valley, and 0.16 foot 
northwest of Ash Meadows. 


12171 (WHC-EP-—0182-54) Tank Farm surveillance and 
waste status summary report for September 1992. Hanion, B.M. 
Westinghouse Hanford Co., Richland, WA (United States). Dec 
1992. 137p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93008145. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site. Data that 
depict the Date status of stored radioactive waste and tank vessel 
integrity are contained within the report. This report provides data 
on each of the existing 177 large underground waste storage tanks 
and 49 smaller catch tanks and special surveillance facilities, and 
supplemental information regarding tank surveillance anomalies 
and ongoing investigations. This report is intended to meet the re- 
quirement of US Department of Energy-Richland Operations Office 
Order 5820.2A, Chapter |, Section 3.e. (3) (DOE-RL, 1990, Ra- 
dioactive Waste Management, US Department of Energy-Richland 
Operation Office, Richland, Washington) requiring the reporting of 
waste inventories and space utilization for Hanford Tank Farm 
Tanks. 


12172 (WHC-EP—0392-Rev.1) Tank Farms Restoration and 
Upgrades Program Plan: Revision 1. Bigbee, J.D. (Westing- 
house Hanford Co., Richland, WA (United States)); Bouchey, G.D. 
Westinghouse Hanford Co., Richland, WA (United States). Jan 
1993. 283p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC06-87RL10930. Order 
DE93008164. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tank Farm Restoration and Upgrades Program Plan pro- 
vides a summary description of action plans to renovate various 
Tank Farm management control programs, equipment, systems, 
and facilities. The Tank Farm upgrades identified in this plan are 
required (1) to ensure safe, environmentally compliant, and efficient 
operation of the facilities or (2) to support the waste cleanup mis- 
sion at the Hanford Site. The program pian identifies planned Tank 
Farm upgrades through the Year 2000. This document summarizes 
the need basis (i.e., the justification) for planned upgrades and ma- 
jor uncertainties in upgrade planning. Summary-level schedules 
and interdependencies between projects and upgrade tasks are 
presented. 


Number 


12173 (WHC-EP-0472-1) Facility effluent monitoring plan 
for the 284-E and 284-W power plants. Nickels, J.M.; Herman, 
D.R. Westinghouse Hanford Co., Richland, WA (United States). 
Nov 1992. 99p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-87RL10930. Order Number 
DE93005878. Source: OSTI; NTIS; INIS; GPO Dep. 

A facility effluent monitoring plan is required by the US Depart- 
ment of Energy in DOE Order 5400.1 for any operations that 
involve hazardous materials and radioactive substances that could 
impact employee or public safety or the environment. A facility 
effluent monitoring plan determination was performed during calen- 
dar year 1991 and the evaluation requires the need for a facility 
effluent monitoring plan. This facility effluent monitoring plan as- 
sesses effluent monitoring systems and evaluates whether they are 
adequate to ensure the public health and safety as specified in ap- 
plicable federal, state, and local requirements. 


12174 (WHC-EP-—0481-1) Facility effluent monitoring plan 
for the T Plant Facility. Ortega, M.A.; Nickels, J.M. Westinghouse 
Hanford Co., Richland, WA (United States). Nov 1992. 207p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE93005879. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A facility effluent monitoring plan is required by the US Depart- 
ment of Energy in DOE Order 5400.1 for any operations that 
involve hazardous materials and radioactive substances that could 
impact employee or public safety or the environment. A facility efflu- 
ent monitoring plan determination was performed during Calendar 
Year 1991 and the evaluation requires the need for a facility effiu- 
ent monitoring plan. This document is prepared using the specific 
guidelines identified in A Guide for Preparing Hanford Site Facility 
Effluent Monitoring Plans, WHC-EP-0438-1. This facility effluent 
monitoring plan assesses effluent monitoring systems and evalu- 
ates whether they are adequate to ensure the public health and 
safety as specified in applicable Federal, State, and local require- 
ments. This facility effluent monitoring plan shall ensure long-range 
integrity of the effluent monitoring systems by requiring an update 
whenever a new process or operation introduces new hazardous 
materials or significant radioactive materials. This document must 
be reviewed annually even if there are no operational changes, 
and it must be updated, as a minimum, every three years. 


12175 (WHC-EP-0581) Examination of representative drum 
from 618-9 Burial Ground. Duncan, D.R. (Westinghouse Hanford 
Co., Richland, WA (United States)); Bunnell, L.R. Westinghouse 
Hanford Co., Richland, WA (United States). Oct 1992. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE93004488. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The work described in this report was conducted in pursuance of 
Task E of the Pacific Northwest Laboratory Solid Waste Technology 
Support Program for Westinghouse Hanford Company. Task E 
calls for a determination of the corrosion rate of low-carbon steels 
under typical Hanford Site conditions. To meet this objective, Pa- 
cific Northwest Laboratory examined one intact drum that was 
judged to be representative of the largely intact drums excavated 
at the 618-9 Burial Ground located west of the 300 Area at the 
Hanford Site. Six samples were examined to characterize the 
drum, its composition, and its corrosion and corrosion products. 
The drum, which was found empty, was constructed of low-carbon 
steel. Its surface appeared relatively sound. The drum metal varied 
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in thickness, but the minimum thickness in the samples was near 
0.020 in. The corrosion corresponds to approximately 25 to 35 mils 
of metal loss, roughly a 1 mil/yr corrosion rate. Corrosion products 
were goethite and maghymite, expected products of iron buried in 
soil. Apparently, the drum leaked some time ago, but the cause of 
the leakage is unknown because records of the drums and their 
burial are limited. The drum was empty when found, and it is pos- 
sible that it could have failed by pitting rather than by general 
corrosion. A pitting rate of about 3.5 mils/yr would have caused 
loss of drum integrity in the time since burial. 


12176 (WHC-MR-—0302-Suppl.1) Tank 241-SX-115  sup- 
porting documentation: Miscellaneous reports, letters, 
memoranda, and data: Supplement 1. Neilsen, E.H. Westing- 
house Hanford Co., Richland, WA (United States). Oct 1991. 267p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE93004989. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report presents references (primarily internal memoranda, 
reports, and letters) used to support a leak assessment of Waste 
Tank 241-SX-115. These documents are presented in chronological 
order (cross-referenced by author) and may provide insight with re- 
spect to the operation and status of Waste Tank 241-SX-115. For 
technical evaluation and conclusions relating to waste volume and 
radionuclide content of leakages, the reader is referred to WHC- 
MR-0302, Tank 241-SX-115 Leak Assessment. 


12177 (WHC-MR-0382) T-Plant engineering study sec- 
ondary containment and leak detection upgrades. La Barge, 
M.J. (Science Applications International Corp., Richland, WA 
(United States)). Westinghouse Hanford Co., Richland, WA (United 
States); Science Applications International Corp., Richland, WA 
(United States). Dec 1992. 126p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Contract 
MLW-SVV-073750. Order Number DE93006532. Source: OSTI; 
NTIS; INIS; GPO Dep. 

T-Plant at the Hanford Site was constructed in the mid-1940s to 
extract plutonium from production reactor fuel. The plant continued 
to perform this function until it was deactivated in 1956. Most of the 
original process equipment was subsequently removed. In 1957, T- 
Plant was placed in service as a beta-gamma decontamination 
facility and as a support complex for experiments or other opera- 
tions requiring containment or isolation. At present it functions 
primarily as decontamination facility (Hinckley 1985). The Integrity 
Assessment Plan (IAP) being prepared for T-Plant has identified 
portions of the current liquid waste handling system that are not in 
compliance with the regulations. In addition, the IAP has identified 
engineering studies designed to investigate a range of alternatives 
for upgrades and modifications to bring the T-Plant Facility into 
compliance with the WAC requirements. This document is the first 
of these studies and focuses on the identification and evaluation of 
viable secondary containment and leak detection options for T- 
Plant. A review of the specific systems within T-Plant that may be 
required to function as a secondary containment is performed. The 
specific criteria to be used in the evaluation of viable secondary 
containment and leak detection options are presented. The specific 
alternatives for each major T-Plant system are described, and 
these alternatives are evaluated. Finally, the preferred secondary 
containment and leak detection methods are recommended. 


12178 (WHC-MR-0386) Integrity Assessment Plan for the 
T-Plant Decontamination Facility Tank Systems: Final report. 
LaBarge, M.J. (Science Applications International Corp., Richland, 
WA (United States)). Westinghouse Hanford Co., Richland, WA 
(United States); Science Applications International Corp., Richland, 
WA (United States). Dec 1992. 81p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
Contract MLW-SVV-518974. Order Number DE93006533. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An Integrity Assessment Plan (IAP) is presented for the T-Plant 
Decontamination Facility Tank Systems, located in the 200 West 
Area on the Hanford Site. The T-Plant Facility provides decontami- 
nation services (i.e., the removal of radioactive contamination from 
equipment and vehicles) for the Hanford Site; the systems con- 
tained in Buildings 221-T and 2706-T that handle the liquid wastes 
resulting from decontamination activities are the subject of the 
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planned Integrity Assessment. The document describes the facility 
components and the processes that are encompassed in the facil- 
ity operations. The tasks required to be evaluated whether the 
waste handling system is in compliance with applicable regulations 
are listed and discussed. Although the recommendation of facility 
upgrades is outside the scope of this IAP, where upgrades are ob- 
viously needed they are noted. The IAP concludes with a schedule 
of tasks and an estimate of the budget of time and money needed 
to complete the Integrity Assessment. 


12179 (WHC-MR-0388) Compilation of historical informa- 
tion of 300 Area facilities and activities. Gerber, MS. 
Westinghouse Hanford Co., Richland, WA (United States). Dec 
1992. 309p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-87RL10930. Order Number 
DE93006526. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a compilation of historical information of the 
300 Area activities and facilities since the beginning. The 300 Area 
is shown as it looked in 1945, and also a more recent (1985) look 
at the 300 Area is provided. 


12180 (WHC-SA-1191) RCRA closure experience with ra- 
dioactive mixed waste in the 183-H Solar Evaporation Basins 
at the Hanford Site. Morton, M.R. Westinghouse Hanford Co., 
Richland, WA (United States). Sep 1991. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-910981-69: Environmental remediation '91 
conference, Pasco, WA (United States), 8-11 Sep 1991). Order 
Number DE93004981. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper provides an overview of the Resource Conservation 
and Recovery Act (RCRA) of 1976 closure work of the 183-H Solar 
Evaporation Basins, at the Hanford Site for the US Department of 
Energy Field Office, Richland, Washington. A description of how 
the hazardous wastes and radioactive wastes (mixed wastes) were 
treated and removed is provided, as well as presenting an 
overview of the sampling program used to demonstrate and docu- 
ment closure. 


12181 (WHC-SA-1261) Teaming and intergroup conflict: A 
case study. Kenny, N.E. Westinghouse Hanford Co., Richland, 
WA (United States). Aug 1991. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-9110170—2: 4. annual Region 7 Society for Technical Com- 
munications (STC) conference, Calgary (Canada), 10-12 Oct 1991). 
Order Number DE93004060. Source: OSTI; NTIS; GPO Dep. 

This report discusses conflict resulting when a multifunctional 
publishing team was required to respond to a changing culture dic- 
tated by state and governmental agencies. Normal interactions with 
authors/engineers deteriorated because of agency pressures on 
their management. The multiple-client environment created an ad- 
versarial relationship and forced a change in perception by the 
publishing team-from guardians of grammar to adapting to meet 
the clients’ expectations. This was accomplished successfully by 
applying root cause analysis and implementing a six-point strategy. 
The strategy improved communications, improved the process, and 
resulted in separate groups working together as a single group. 


12182 (WHC-SA-1411-Rev.2) Survey of fiber-optic sensor 
for remote sensing in radiologically and chemically harsh en- 
vironments: Revision 2. Addieman, R.S. (Westinghouse Hanford 
Co., Richland, WA (United States)); Crawford, B.A.; Mech, S.J.; 
Troyer, G.L.; Greenwell, R.A. Westinghouse Hanford Co., Richland, 
WA (United States). Sep 1992. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-92091 84—7-Rev.2: The International Society for Optical En- 
gineering (SPIE) meeting, Boston, MA (United States), 8-11 Sep 
1992). Order Number DE93004998. Source: OSTI; NTIS; IIS; 
GPO Dep. 

The need for suitable remote sensors in highly radioactive de- 
fense waste storage tanks is discussed. The harsh radiological and 
chemical tank environment precludes the use of standard sensors 
because of the need for intrinsically safe systems. Potential sensor 
systems based on fiber-optics technologies suitable for hardening 
to the tank environment are identified. The need for certification 
standards for this type of environment is also discussed. 





12183 (WHC-SA-1416) Environmental aspect of solid 
waste technology. Jasen, W.G.; Roberts, R.J. Westinghouse Han- 
ford Co., Richland, WA (United States). Sep 1992. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-9209108-3: 3. annual meeting of USSR 
Nuclear Society: future of nuclear technology, St. Petersburg (Rus- 
sian Federation), 14-18 Sep 1992). Order Number DE93004495. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Various types of waste have been generated during the 50-year 
history of the Hanford Site. This paper describes a system for the 
treatment, storage, and disposal of solid radioactive waste. Waste 
disposal criteria must be met before landfilling or disposing of a 
waste. In Washington State, the disposal criteria for RMW are very 
strict. Few RMWs currently meet the disposal criteria; therefore, 
these wastes must be stored until treatment is available to condi- 
tion the waste for disposal. The Central Waste Complex (CWC) is 
designed to provide interim and long-term storage of RMW. When 
completed, the CWC will have the capacity to store more than 
75,000 55-gal drums of waste. 


12184 (WHC-SA-1450) Application of service examinations 
to transuranic waste container integrity at the Hanford Site. 
Duncan, D.R.; Burbank, D.A.; Anderson, B.C.; Demiter, J.A. West- 
inghouse Hanford Co., Richland, WA (United States). Oct 1992. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-921119-2: American Society 
for Testing and Materials (ASTM) symposium on application of ac- 
celerated corrosion tests to life prediction of materials, Miami, FL 
(United States), 16-17 Nov 1992). Order Number DES93004487. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Transuranic waste containers in retrievable storage trenches at 
the Hanford Site and their storage environment are described. The 
containers are of various types, predominantly steel 0.21-M3 (55- 
gal) drums and boxes of many different sizes and materials. The 
storage environment is direct soil burial and aboveground storage 
under plastic tarps with earth on top of the tarps. Available data 
from several transuranic waste storage sites are summarized and 
degradation rates are projected for containers in storage at the 
Hanford Site. 


12185 (WHC-SA-1492-Rev.1) The Hanford Site high-level 
tank waste data specification: Revision 1. Waters, R.D. 
(Vanderbilt Univ., Nashville, TN (United States)); Babad, H. West- 
inghouse Hanford Co., Richland, WA (United States). Apr 1992. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-920851-37-Rev.1: Spectrum 
‘92: nuclear and hazardous waste management international topi- 
cal meeting, Boise, ID (United States), 23-27 Aug 1992). Order 
Number DE93004980. Source: OSTI; NTIS; INIS; GPO Dep. 

Tank 241-SY-101, a double-shell tank in the 200 West Area of 
the Hanford Site, Richland, Washington, generates hydrogen gas, 
nitrous oxide, and other gases caused by radiolysis and other un- 
known chemical reactions. This tank episodically (every 100 days) 
releases these gases to the tank vapor space. Some of these 
episodic releases have increased the hydrogen concentration in 
the vapor space to greater than its lower flammability limit in air. 
The initial core analysis plan was written by laboratory personnel 
based on an informal best engineering judgment assessment of 
the data needs. To optimize the sample assay process to meet di- 
vergent data user needs, a process for data specification was 
created. This paper discusses the process developed to obtain for- 
mal input of groups requiring data from the core samples and to 
incorporate this input into revisions of the analytical plans. The in- 
tegration of the data requirements is discussed as are methods for 
prioritizing the data needs. 


12186 (WHC-SA-1565) In situ electrochemical characterl- 
zation of grouted radioactive waste. Kruger, A.A. (Westinghouse 
Hanford Co., Richland, WA (United States)); Gu, J.; Tomkiewicz, 
M. Westinghouse Hanford Co., Richland, WA (United States). Nov 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. (CONF-921101-—43: 16. Material 
Research Society international symposium on the scientific basis 
for nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93004995. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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This work is based upon the notion that a grid of electrodes will 
be incorporated in the slurry of radioactive waste and grout-forming 
solids. These electrodes will remain in the hardened grout and will 
serve to monitor the ionic concentration of the liquids contained 
within the matrix, the structure integrity of the matrix, and the rates 
of out diffusion of the electrolytes. Initially we are investigating four 
techniques: (1) ionic conductivity, (2) electrochemical potential, (3) 
cyclic voltammetry, and (4) impedance measurements. The results 
will be correlated with present quality verification methods, which 
include recovering samples and following the Toxicity Characteristic 
Leach Procedure (or other such accepted standard tests). 


12187 (WHC-SA-1667) Radioactive mixed waste storage. 
Hennig, J.M. (USDOE Richland Operations Office, WA (United 
States)); Jasen, W.G.; Hamilton, W.H. Westinghouse Hanford Co.., 
Richland, WA (United States). Aug 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-921137—9: 14. low-level radioactive waste 
management conference, Phoenix, AZ (United States), 18-20 Nov 
1992). Order Number DE93004508. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Various types of waste have been generated during the 50-year 
history of the Hanford Site. Regulatory changes in the last 20 
years have provided the emphasis for better management of these 
wastes. Interpretations of the Atomic Energy Act of 1954 (AEA) 
(reference 1) and the Resource Conservation and Recovery Act of 
1976 (RCRA) (reference 2) have led to the definition of a group of 
wastes called radioactive mixed wastes (RMW). As a result of the 
radioactive and hazardous properties of these wastes, special pro- 
jects have been initiated for the management of RMW. This paper 
addresses the storage of solid RMW. The management of bulk liq- 
uid RMW will not be described. 


12188 (WHC-SA-—1669) Survey of fiber-optic technology for 
nuclear waste cleanup applications. Addieman, R.S. (Westing- 
house Hanford Co., Richland, WA (United States)); Crawford, B.A.; 
Mech, S.J.; Troyer, G.L.; Greenwell, R.A. Westinghouse Hanford 
Co., Richland, WA (United States). Sep 1992. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10939. (CONF-9209184—-6: The International Society for 
Optical Engineering (SPIE) meeting, Boston, MA (United States), 
8-11 Sep 1992). Order Number DE93004997. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The need for suitable remote sensors in highly radioactive de- 
fense waste storage tanks is discussed. The harsh radiological and 
chemical tank environment precludes the use of standard sensors 
because of the need for intrinsically safe systems. Potential sensor 
systems based on fiber-optics technologies suitable for the nuclear 
waste environment are identified. The need for certification stan- 
dards for this type of environment is also discussed. 


12189 (WHC-SA-1713) Separation processes for high-level 
radioactive waste treatment. Sutherland, D.G. Westinghouse 
Hanford Co., Richland, WA (United States). Nov 1992. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract ° 
AC06-87RL10930. (CONF-9203138-3: Engineering Foundation 
conference on dispersion and aggregation, Palm Coast, FL (United 
States), 15-20 Mar 1992). Order Number DE93004510. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During World War Il, production of nuclear materials in the 
United States for national defense, high-level waste (HLW) was 
generated as a byproduct. Since that time, further quantities of 
HLW radionuclides have been generated by continued nuclear ma- 
terials production, research, and the commercial nuclear power 
program. In this paper HLW is defined as the highly radioactive 
material resulting from the processing of spent nuclear fuel. The 
HLW is the liquid waste generated during the recovery of uranium 
and plutonium in a fuel processing plant that generally coritains 
more than 99% of the nonvolatile fission products produced during 
reactor operation. Since this paper deals with waste separation 
processes, spent reactor fuel elements that have not been dis- 
solved and further processed are excluded. 


12190 (WHC-SA-1756) Radioactive waste characterization. 
Amir, S.J. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1992. 12p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC06-87RL10930. (CONF-921137— 
8: 14. low-level radioactive waste management conference, 
Phoenix, AZ (United States), 18-20 Nov 1992). Order Number 
DE93004518. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Hanford Company manages certain solid waste 
treatment, storage, and disposal facilities on the Hanford Site for 
the US Department of Energy, Richland Field Office. These facili- 
ties include radioactive solid waste disposal sites, radioactive solid 
waste storage areas, and hazardous waste treatment, storage, 
and/or disposal facilities. The Hanford Solid Waste Acceptance Cri- 
teria, WHC-EP-0063-3, (WHC 1991) defines the criteria that must 
be met by waste generators for solid waste to be accepted by 
Westinghouse Hanford Company for treatment, storage, and/or dis- 
posal. One of the acceptance criteria deals with the inventory of 
radionuclides in the waste. Solid radioactive waste generators are 
required to characterize waste streams with sufficient accuracy to 
properly document the types and quantities of radionuclides. This 
paper will deal with these requirements and their technical and 
regulatory basis. This paper will consider the published data on ra- 
dionuclides, the detection methods for radioactive isotopes, and 
the cost of radioanalytical services to quantify specific radionu- 
clides. Low-level waste generators and site operators may find 
information in this paper to be helpful in characterizing waste for 
safe disposal in accordance with environmental regulations. 


12191 (WHC-SP-0091) Grout Disposal Program. Ench, J.R. 
Westinghouse Hanford Co., Richland, WA (United States). Oct 
1987. 54p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93005387. Source: OSTI; NTIS; GPO Dep. 

The Grout Disposal Program provides for the technology devel- 
opment, regulatory conformance, facilities design, construction, and 
operation of the Transportable Grout Facility (TGF) and associated 
disposal systems. This facility will process for final disposal se- 
lected liquid defense waste by immobilization in a cementitious 
grout waste form. 


12192 (WHC-SP-—0841-Rev.1) Maintenance Implementation 
plan for the Plutonium Finishing Plant: Revision 1. LaRock, 
E.M. Westinghouse Hanford Co., Richland, WA (United States). 
Oct 1992. 54p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93005001. Source: OSTI; NTIS; GPO Dep. 

This document outlines the Maintenance Implementation Plan 
(MIP) for the plutonium Finishing Plant (PFP) located on the Han- 
ford Site at Richland, Washington. This MIP addresses the 
maintenance program at PFP as it relates to US Department of 
Energy (DOE) DOE Order 4330.4A (DOE 1990a). In addition to 
contrasting the PFP Maintenance program to the DOE order, the 
MIP lays out the key actions to be undertaken to more closely 
meet the requirements of the order in an effort to develop a more 
cost-effective and efficient maintenance program. 


12193 (WHC-SP-0853) Maintenance Implementation Plan 
for plutonium uranium extraction/UO3 facilities. Watkins, K.S. 
Westinghouse Hanford Co., Richland, WA (United States). Jun 
1992. 52p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE93004978. Source: OSTI; NTIS; GPO Dep. 

This Maintenance Implementation Plan (MIP) describes the im- 
plementation of Department of Energy (DOE) Order 4330.4A (DOE 
1990), Maintenance Management Program, at the Plutonium- 
Uranium Extraction Facility (PUREX) and the Uranium Oxide 
Facility (UO3). These facilities, located at the Hanford Site near 
Richland, Washington, conduct the chemical processing of nuclear 
materials. Westinghouse Hanford Company (Westinghouse 
Hanford) has a contract to operate them for the DOE. This MIP de- 
scribes how maintenance activities are conducted at these facilities 
and how that compares to the requirements of DOE Order 
4330.4A. This plan then describes the activities to be undertaken 
to resolve the discrepancies, along with the timetable and the strat- 
egy that will be used. 


12194 (WSRC-MS-92-270) Study on hydrogen evolution 
during treatment of SRS high level radioactive sludge simulant 
with formic acid. Hsu, C.S.; Ritter, JA. Westinghouse Savannah 
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River Co., Aiken, SC (United States). [1992]. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-920808-13: American Institute of Chemical 
Engineers (AIChE) summer national meeting, Minneapolis, MN 
(United States), 9-12 Aug 1992). Order Number DE93003185. 
Source: OSTI; NTIS; INIS; GPO Dep. 

At the Savannah River Site, the Defense Waste Processing Fa- 
cility (ODWPF) was constructed to vitrify high-level radioactive liquid 
waste in borosilicate glass for permanent storage. Formic acid, 
which serves as both an acid and a reducing agent, is used to treat 
the washed alkaline sludge during melter feed preparation primarily 
to improve the processability of the feed and to reduce mercury to 
a metallic state for steam stripping. The high-level sludge is com- 
posed of many transition metal hydroxides. Among them there are 
small quantities of platinum group metals such as Ru, Rh and Pd 
that are fission products. During the treatment of simulated sludge 
with formic acid, significant amounts of hydrogen were generated 
when the platinum group metals were included in the sludge. Ap- 
parently the noble metals in the sludge were reduced to metallic 
states and caused formic acid to decompose catalytically into hy- 
drogen and carbon dioxide, usually with an induction period. A 
parametric study revealed the following: increasing the amount of 
formic acid added to the sludge increased the hydrogen generation 
rate dramatically; once the catalysts were activated, the hydrogen 
generation rate decreased significantly with a lowering of the tem- 
perature of the sludge; the relative catalytic activities of the noble 
metals in the sludge decreased in the following order: Rh > Ru 
>> Pd; ammonium ions were generated catalytically from the re- 
action between formic acid and nitrate; when present, the noble 
metals caused higher upward drifts of the sludge pH. 


12195 (WSRC-MS-—92-375) State of the art design: A clo- 
sure system for the largest hazardous waste landfill at the 
Savannah River Site. Bartlett, S.F.; Serrato, M.G.; McMullin, S.R. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-930205—11: 
Waste management 93, Tucson, AZ (United States), 28 Feb - 4 
mar 1993). Order Number DE93007445. Source: OSTI; NTIS; 
GPO Dep. 

This paper discusses the cover system proposed for a 55-acre, 
hazardous waste closure of the sanitary landfill at the Savannah 
River Site, near Aiken, South Carolina. The proposed cover system 
has been designed to accommodate a significant amount of post- 
closure settlement while maintaining a permeability of 1 x 1077 
cm/s or less throughout its 30-year, regulatory lifetime. A composite 
cover consisting of a geomembrane (GM) underlain by a geosyn- 
thetic clay liner (GCL) was selected because of its extremely low 
permeability, ability to elongate without tearing, and capacity to 
“self-heal” if punctured. These characteristics will enable the cover 
system to accommodate differential settlement without cracking or 
tearing, this providing long-term protection with minimal mainte- 
nance. Also, to improve the ability of the cover system to span 
voids that may develop in the underlying waste, a geogrid has been 
included in the foundation layer. A gas vent layer has been in- 
cluded to allow for the safe collection and venting of landfill gases. 


12196 (WSRC-MS—92-391) Microbiologically influenced 
corrosion of stainless steel in a nuclear waste facility. Jenkins, 
C.F.; Doman, D.L. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. (CONF- 
930318-6: NACE annual corrosion conference and materials 
performance and corrosion show, New Orleans, LA (United 
States), 7-12 Mar 1993). Order Number DE93006569. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Corrosion in stainless steel cooling water piping in a nuclear 
waste processing facility occurred during an extended system lay- 
up. The failure characteristics indicated microbiologically influenced 
corrosion (MIC). The corrosion occurred at welds as pinhole pene- 
trations in the surfaces, which opened into large subsurface void 
formations. Corrosive attack started in the heat-affected zones of 
the assembly welds, usually adjacent to fusion lines. Stepwise 
grinding, polishing, and etching in the affected areas revealed that 
voids generally grew in the wrought material as uniform, general 





corrosion. Tunneling (wormholing) erosion was also present. Selec- 
tive attack occurred within the two-phase weld filler zone. The 
result was a void wall that was rough and porous-appearing, a 
consequence of preferential attack on the austenite. The three- 
dimensional spongy surface was studied optically and with the 
scanning electron microscope. 


12197 (WSRC-RP-89-453-Vol.2) Savannah River Site Envi- 
ronmental Implementation Plan: Volume 2, Protection 
programs. Westinghouse Savannah River Co., Aiken, SC (United 
States). 1 Aug 1989. 470p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001 ;AC09- 
89SR18035. Order Number DE93003314. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Formal sitewide environmental planning at the . Savannah River 
Site (SRS) began in 1986 with the development and adoption of 
the Strategic Environmental Plan. The Strategic Environmental 
Plan describes the philosophy, policy, and overall program direc- 
tion of environmental programs for the operation of the SRS. The 
Strategic Environmental Plan (Volume 2) provided the basis for de- 
velopment of the Environmental Implementation Plan (EIP). The 
EIP is the detailed, comprehensive environmental master plan for 
operating contractor organizations at the SRS. The EIP provides a 
process to ensure that all environmental requirements and obliga- 
tions are being met by setting specific measurable goals and 
objectives and strategies tor implementation. The plan is the basis 
for justification of site manpower and funding requests for environ- 
mental projects and programs over a five-year planning period. 


12198 (WSRC-RP-89-635) Freeze and restart of the DWPF 
Scale Glass Melter. Choi, A.S. Westinghouse Savannah River 
Co., Aiken, SC (United States). 31 Jul 1989. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. (WSRC-RP-89-634). Qrder Number DE93003260. 
Source: OSTI; NTIS; INIS; GPO Dep. 

After over two years of successful demonstration of many design 
and operating concepts of the DWPF Melter system, the last Scale 
Glass Melter campaign was initiated on 6/9/88 and consisted of 
two parts; (1) simulation of noble metal buildup and (2) freeze and 
subsequent restart of the melter under various scenarios. The ob- 
jectives were to simulate a prolonged power loss to major heating 
elements and to examine the characteristics of transient melter 
operations during a startup with a limited supply of lid heat. Experi- 
mental results indicate that in case of a total power loss to the 
lower electrodes such as due to noble metal deposition, spinel 
crystals will begin to form in the SRL 165 composite waste glass 
pool in 24 hours. The total lid heater power required to initiate joule 
heating was the same as that during slurry-feeding. Results of a 
radiative heat transfer analysis in the plenum indicate that under 
the identical operating conditions, the startup capabilities of the 
SGM and the DWPF Melter are quite similar, despite a greater lid 
heater to melt surface area ratio in the DWPF Melter. 


12199 (WSRC-RP-89-683) Response to Congressional in- 
quiry regarding seepage basins at the Savannah River Site. 
Westinghouse Savannah River Co., Aiken, SC (United States). 22 
Nov 1989. 157p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93003647. Source: OSTI; NTIS; GPO Dep. 

This report has been prepared in response to the request by the 
House Appropriations Committee to address the permanent isola- 
tion and containment/removal of the contaminants associated with 
the seepage basins at the Savannah River Site (SRS). Many of the 
activities regarding groundwater monitoring and status referred to 
in this report will be discussed in detail in a companion report on 
the Groundwater Monitoring Program at the SRS [(U), WSRC-RP- 
89-889]. 


12200 (WSRC-RP-92-37) Errors of DWPF Frit analysis: Fi- 
nal report. Schumacher, R.F. Westinghouse Savannah River Co., 
Aiken, SC (United States). 24 Jan 1992. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93003372. Source: OSTI; NTIS; 
GPO Dep. 

Glass frit will be a major raw material for the operation of the 
Defense Waste Processing Facility. The frit will be controlled by 
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certificate of conformance and a confirmatory analysis by a com- 
mercial laboratory. The following effort provides additional 
quantitative information on the variability of frit analyses at two 
commercial laboratories. 


12201 (WSRC-RP-—92-056) A comparison of reverse osmo- 
sis membrane cleaning methods. Siler, J.L. Westinghouse 
Savannah River Co., Aiken, SC (United States). 9 Jan 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93004536. Source: 
OSTI; NTIS; GPO Dep. 

Testing was conducted at TNX to evaluate the reverse osmosis 
(RO) cleaning methods in use at the F/H Effluent Treatment Facil- 
ity (ETF). The present ETF membrane cleaning protocol involves a 
low-pressure-no-permeation method using NAOH. This work has 
examined the effectiveness of the present ETF method, due to the 
lack of improvement following the cleanings sometimes observed. 
This study has evaluated both low pressure (15-20 psi with no 
permeation) and high pressure (200 psi with permeation) cleaning 
methods with sequential cleanings using NAOH and Filmtec Alka- 
line Cleaner. The importance of the cleaning sequence with these 
two chemicals was also examined. 


12202 (WSRC-RP-—92-302) Bases for pump pit require- 
ments calculations. Jacobs, R.A. Westinghouse Savannah River 
Co., Aiken, SC (United States). 13 Feb 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93003377. Source: OSTI; NTIS; 
GPO Dep. 

A task team is preparing the Process Requirements for the inter- 
area transfer pump pits at the Defense Waste Process Facility 
(DWPF). The team is developing requirements to prevent 
flammable mixtures from forming and requires values to use on the 
generation of various components such as benzene, hydrogen, 
and N20. The purpose of this memorandum is to document values 
to be used and to provide sample calculations using these values. 
There are no recommendations contained in this document. 


12203 (WSRC-RP-—92-323) Aspects of the DWPF melter 
significant to waste acceptance. Plodinec, MJ. Westinghouse 
Savannah River Co., Aiken, SC (United States). 24 Feb 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE93002813. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The repository program has established quality assurance re- 
quirements which are to be applied to activities and items which 
affect compliance with the Waste Acceptance Preliminary Specifi- 
cations (WAPS). In this report, the aspects of the melter which are 
significant to meeting the WAPS are identified. Based on the 
Waste Form Compliance Plans (WCP), the melter plays a signifi- 
cant role in satisfying specification 1.3 (Product Consistency) by 
ensuring that feed material is sufficiently vitrified before the glass is 
poured into the canister. Aspects of the melter system important 
for meeting the WAPS are: administrative controls and process in- 
strumentation which will be used to assure that glass pouring is not 
initiated at melt temperatures < 950°C; and composition and rate 
of degradation of the glass contact refractory. 


12204 (WSRC-RP-—92-346) Formation rate of ammonium ni- 
trate in the off-gas line of SRAT and SME in DWPF. Lee, L. 
Westinghouse Savannah River Co., Aiken, SC (United States). 25 
Feb 1992. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. Order Number 
DE93002814. Source: OSTI; NTIS; INIS; GPO Dep. 

A mathematical model for the formation rate of ammonium ni- 
trate in the off-gas line of the Sludge Receipt and Adjustment Tank 
(SRAT) and the Slurry Mixed Evaporator (SME) in DWPF has been 
developed. The formation rate of ammonium nitrate in the off-gas 
line depends on pH, temperature, volume and total concentration 
of ammonia and ammonium ion. Based on a typical SRAT and 
SME cycle in DWPF, this model predicts the SRAT contributes 
about 50 Ibs of ammonium nitrate while SME contributes about 60 
lbs of ammonium nitrate to the off-gas line. 


12205 (WSRC-RP-92-351) Results of the air inleakage test 
demonstrated at the PHEF for the salt process cell. Shah, H.B.; 
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Jacobs, R.A. Westinghouse Savannah River Co., Aiken, SC 
(United States). 2 Mar 1992. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93003379. Source: OSTI; NTIS; GPO Dep. 

Air leaks into the salt processing cells (SPC) vessels because 
they are maintained at a slight negative pressure with respect to 
the cell. The Process Operating Procedure (POP) No. 27-355-506 
was written at Defense Waste Processing Facility (DWPF) to 
measure air inleakage of the PRFT, PR, OE and OECT. DWPF re- 
quested Savannah River Laboratory (SRL) to demonstrate the Air 
Inleakage Test at the PHEF. The purpose of implementing the test 
at the PHEF was to: Determine if the existing DWPF Process Op- 
erating Procedure (POP) algorithm provides a reliable tool to 
conduct the test, and if the existing method proves to be inade- 
quate, then develop a new method to conduct the test. 


12206 (WSRC-RP-92-859) Failure strain and mechanical 
property data for the Type IIIA waste tank liners. Thomas, J.K. 
Westinghouse Savannah River Co., Aiken, SC (United States). Jun 
1992. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035 ;AC09-76SR00001. Or- 
der Number DE93006792. Source: OSTI; NTIS; GPO Dep. 

The SRS Waste Tanks at the Savannah River Site to be em- 
ployed in the In-Tank Precipitation (ITP) process are undergoing a 
structural evaluation in order to define their response to a hypo- 
thetical deflagration accident. This report provides mechanical 
property data to support the structural analyses, and characterizes 
the impact of mechanical property variability and materials degra- 
dation on the failure strain of the primary liner. 


12207 (WSRC-RP-92-877-Rev.1) Barometric pumping of 
burial trench soil gases into the atmosphere at the 740-G San- 
itary Landfill: Revision 1. Wyatt, D.E.; Pirkle, R.J.; Masdea, D.J. 
Westinghouse Savannah River Co., Aiken, SC (United States). Dec 
1992. 79p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93005070. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1991, a soil gas survey was performed at the Savannah River 
Site Sanitary Landfill as part of the characterization efforts required 
under the integrated Resource Conservation and Recovery Act 
(RCRA) Facility Investigation and Comprehensive Environmental 
Resource Conservation and Recovery Act (CERCLA) Remedial In- 
vestigation (RFI/RI) program. This report details the findings of this 
survey, which identified several areas of the landfill that were re- 
leasing volatile organic compounds to the atmosphere at levels 
exceeding regulatory standards. Knowledge of the rates of VOC 
outgassing is necessary to protect site workers, provide input into 
the human health and environmental risk assessment documents 
and provide input into the remedial design scenario. 


12208 (WSRC-RP-92-999) PHEF HEME performance. 
Baich, M.A. Westinghouse Savannah River Co., Aiken, SC (United 
States). 15 Aug 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93004258. Source: OSTI; NTIS; GPO Dep. 

The DWPF Salt Cell Vent Condenser (SCVC) includes a High 
Efficiency Mist Eliminator (HEME) designed to remove mercury 
aerosols that may form in the Precipitate Reactor (PR) condenser. 
The Savannah River Technology Center was requested by DWPF 
to make a performance assesssment of a prototypic HEME ele- 


ment in the vent system of the Precipitate Hydrolysis Experimental 
Facility at TNX.@ 


12209 


(WSRC-RP-92-1179) Supernatant liquid sampling in 
waste tanks. Hobbs, D.T. Westinghouse Savannah River Co., 
Aiken, SC (United States). 23 Sep 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC0g- 


89SR18035. Order Number DE93006870. Source: 
GPO Dep. 

Savannah River Site supernatant liquid waste samples are peri- 
odically taken and analyzed for corrosive and inhibiting species 
concentrations as part of the waste tank chemistry control program. 
These samples are taken at or near the surface of the waste. This 
is the preferred location for sampling since the liquid phase at this 
location is the most corrosive liquid phase in the tank as a result of 


OSTI; NTIS; 
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the highest nitrate to nitrite ratio and the lowest hydroxide concen- 
tration. This report discusses the sampling of high-level radioactive 
wastes at the Savannah River Site. 


12210 (WSRC-RP-92-1205) Bounding estimate of DWPF 
mercury emissions. Jacobs, R.A. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93004587. Source: OSTI; NTIS; INIS; GPO Dep. 

Purges required for H2 flammability control and verification of el- 
evated Formic Acid Vent Condenser (FAVC) exit temperatures due 
to NO, reactions have lead to significant changes in Chemical Pro- 
cess Cell (CPC) operating conditions. Accordingly, mercury 
emissions estimates have been updated based upon the new oper- 
ating requirements, IDMS (integrated DWPF Melter System) 
experience, and development of an NO,/FAVC model which 
predicts FAVC exit temperatures. Using very conservative assump- 
tions and maximum purge rates, the maximum calculated Hg 
emissions is approximately 130 Ibs/yr. A range of 100 to 120 Ibs/yr 
is conservatively predicted for other operating conditions. Defense 
Waste Processing Facility (DWPF) permitted Hg emissions are 175 
Ibs/yr (0.02 Ibs/hr annual average). 


12211 (WSRC-RP-92-1207) Electrokinetic migration stud- 
ies on removal of chromium and uranyl ions from 904-A 
trench soil. Bibler, J.P.; Meaker, T.F.; O’Steen, A.B. Westing- 
house Savannah River Co., Aiken, SC (United States). 30 Sep 
1992. 54p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O9-89SR18035. Order Number 
DE93005074. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes a laboratory-scale study, in which electroki- 
netic migration technology was used to remove chromium and 
uranium, as well as other ions, from soil taken from a bore hole 
adjacent to the 904-A trench at the Savannah River Technology 
Center. Imposition of an electric current on humid (not saturated) 
soil successfully caused cations to migrate through the pore water 
of the soil to the cathode, where they were captured in an 
ISOLOCKTm polymer matrix and in a cation exchange resin incor- 
porated in the polymer. Chemicals circulated through the anode/ 
polymer and cathode/polymer were able to control pH excursions 
in the electrokinetic-cells by reacting with the H* and OH- gener- 
ated at the anode and cathode, respectively. The study indicates 
that ions adsorbed on the surface of the soil as well as those in 
the pores of soil particles can be caused to migrate through the 
soil to an appropriate electrode. After 10 days of operation at 20— 
25 V and 2 mA, approximately 65% of the chromium was removed 
from two 3.5 kg soil samples. A 57% removal of uranium was 
achieved. The study shows that electrokinetic migration, using the 
ISOLOCK™ polymer will be effective as an in situ treatment 
method for the removal of metal ion contaminants in soil adjacent 
to the 904-A trench. 


12212 (WSRC-TR-92-142) Characterization of projected 
DWPF glasses heat treated to simulate canister centerline 
cooling. Marra, S.L.; Jantzen, C.M. Westinghouse Savannah River 
Co., Aiken, SC (United States). May 1992. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93003325. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Liquid high-level nuclear waste will be immobilized at the Savan- 
nah River Site (SRS) by vitrification in borosilicate glass. The glass 
will be produced and poured into stainless steel canisters in the 
Defense Waste Processing Facility (DWPF). Eventually these can- 
istered waste forms will be sent to a geologic repository for final 
disposal. In order to assure acceptability by the repository, the 
Department of Energy has defined requirements which DWPF can- 
istered waste forms must meet. These requirements are the Waste 
Acceptance Preliminary Specifications (WAPS). The WAPS require 
DWPF to identify the crystalline phases expected to be present in 
the final glass product. Knowledge of the thermal history of the 
borosilicate glass during filling and cooldown of the canister is nec- 
essary to determine the amount and type of crystalline phases 
present in the final glass product. Glass samples of seven pro- 
jected DWPF compositions were cooled following the same 
temperature profile as that of glass at the centerline of the full- 
scale DWPF canister. The glasses were characterized by x-ray 





diffraction and scanning electron microscopy to identify the crys- 
talline phases present The volume percents of each crystalline 
phase present were determined by quantitative x-ray diffraction. 
The Product Consistency Test (PCI) was used to determine the 
durability of the heat-treated glasses. 


12213 (WSRC-TR-92-346) Characterization of the Defense 
Waste Processing Facility (DWPF) Environmental Assessment 
(EA) glass standard reference material. Jantzen, C.M.; Bibler, 
N.E.; Beam, D.C. Westinghouse Savannah River Co., Aiken, SC 
(United States). 30 Sep 1992. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93002808. Source: OSTI; NTIS; INIS; GPO Dep. 

Liquid high-level nuclear waste at the Savannah River Site 
(SRS) will be immobilized by vitrification in borosilicate glass. The 
glass will be produced and poured into stainless steel canisters in 
the Defense Waste Processing Facility (DWPF). Other waste form 
producers, such as West Valley Nuclear Services (WVNS) and the 
Hanford Waste Vitrification Project (HWVP), will also immobilize 
high-level radioactive waste in borosilicate glass. The canistered 
waste will be stored temporarily at each facility for eventual perma- 
nent disposal in a geologic repository. The Department of Energy 
has defined a set of requirements for the canistered waste forms, 
the Waste Acceptance Preliminary Specifications (WAPS). The cur- 
rent Waste Acceptance Preliminary Specification (WAPS) 1.3, the 
product consistency specification, requires the waste form produc- 
ers to demonstrate control of the consistency of the final waste 
form using a crushed glass durability test, the Product Consistency 
Test (PCT). In order to be acceptable, a waste glass must be more 
durable during PCT analysis than the waste glass identified in the 
DWPF Envirorunental Assessment (EA). In order to supply all the 
waste form producers with the same standard benchmark glass, 
1000 pounds of the EA glass was fabricated. The chemical analy- 
ses and characterization of the benchmark EA glass are reported. 
This material is now available to act as a durability, analytic, and/or 
redox Standard Reference Material (SRM) for all waste form pro- 
ducers. 


12214 (WSRC-TR-92-1178) Organic evaporator steam 
valve failure. Jacobs, R.A. Westinghouse Savannah River Co., 
Aiken, SC (United States). 29 Sep 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93004877. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Defense Waste Processing Facility (DWPF) Technical has re- 
quested an analysis of the capacity of the Organic Evaporator (OE) 
condenser (OEC) be performed to determine its capability in the 
case where the OE steam flow control valve fails open. Calculations 
of the OE boilup and the OEC heat transfer coefficient indicate the 
OEC will have more than enough capacity to remove the heat at 
maximum OE boilup. In fact, the Salt Cell Vent Condenser (SCVC) 
should also have sufficient capacity to handle the maximum OE 
boilup. Therefore, it would require simultaneous loss of OEC and/ 
or SCVC condensing capacity for the steam valve failure to cause 
high benzene in the Process Vessel Vent System (PVVS). 


12215 (Y/EN-618/R6) Design and operating procedures for 
Y-12 centralized sanitary landfill Il. Bailey, J.K.; Butz, T-.R.; 
Daugherty, R.O. Oak Ridge Y-12 Plant, TN (United States). Apr 
1986. 50p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE93002705. Source: OSTI; NTIS; GPO Dep. 

The United States Department of Energy (DOE) has three major 
operating facilities on the DOE reservation at Oak Ridge, Ten- 
nessee: the Y-12 Plant, the Oak Ridge Gaseous Diffusion Plant 
(ORGDP), and the Oak Ridge National Laboratory (ORNL); all of 
which are operated by Martin Marietta Energy Systems, Inc., for 
the DOE. Operations associated with the DCE Research and Pro- 
duction Facilities at Oak Ridge result in the production of several 
types of waste materials. Disposal of solid waste (as defined in 
Regulations Governing the Planning, construction, Operation, and 
Maintenance of Solid Waste processing and Disposal Systems, in 
Tennessee)is the responsibility of the Y-12 Health, Safety, Environ- 
ment, and Accountability (HSEA) Division. This report describes 
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the site conditions, design, physical operation, administrative oper- 
ation, closure plans, volume and life, and cost for a centralized 
sanitary landfill to be operated by the Y-12 Plant for the DOE. 


12216 (Y/WM-102) Waste minimization: The “planned- 
parenthood-to-grave” philosophy. Cash, K.M. (Oak Ridge Y-12 
Plant, TN (United States)); Ostergaard, A.P. Oak Ridge Y-12 Plant, 
TN (United States). 11 Feb 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840S21400. 
(CONF-9202148—1: 1992 industrial pollution control conference, 
Atlanta, GA (United States), 11 Feb 1992). Order Number 
DE93004684. Source: OSTI; NTIS; INIS; GPO Dep. 

Until 1985, the Y-12 Plant, a DOE facility, had concentrated 
waste minimization efforts on select large waste streams. However, 
during the past seven years, Y-12 has been faced with the chal- 
lenge of complying with all of these requirements as well as striving 
to develop and implement a comprehensive proactive program to 
reduce waste. Thus, the Y-12 Plant Waste Minimization Program 
has gradually developed toward an all encompassing program. The 
overall strategy and structure of the Y-12 program is centered 
around four basic elements: Waste Minimization Process Waste 
Assessments (PWAs), Opportunities, and Projects; Waste Mini- 
mization and Pollution Prevention Promotional Campaign; Waste 
Tracking; and Information Exchange and Technology Transfer. Ac- 
tivities within each of these elements are described in this report. 
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Refer also to citation(s) 12011, 12034, 12035, 12040, 12058, 
12104, 12170, 12197, 12227, 12231, 12232, 12236, 12240, 12241, 
12242, 12257, 13768, 13786, 13822, 13877, 13879, 13880, 13881, 
13883, 13914 


12217 (DPSPU—86-25-1-Rev.) Releases of radioactivity at 
the Savannah River Plant, 1954-1985: Revision. Zeigler, C.C.; 
Lawrimore, 1.B. Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(United States). Savannah River Plant. Jul 1988. 237p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. Order Number DE93003643. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Radioactive releases from Savannah River Plant (SRP) facilities 
to air, water and earthen seepage basins have been monitored 
and tabulated throughout the history of the site. The purpose of 
this report is to provide a source of data on routine releases of ra- 
dioactivity to air, water and seepage basins that can be used for 
analyses of trends, environmental impact, etc. As used in this re- 
port, routine radioactive releases means radioactive materials that 
are released through established effluents from process facilities. 
This report provides a summary of radioactive releases that inflects 
the release values contained m records and documents from 
startup through 1985. 


12218 (INIS-GB-469) Annual report on radioactive dis- 
charges and monitoring of the environment 1991. V. 1: Report 
on discharges and environmental monitoring. British Nuclear 
Fuels pic, Risley (United Kingdom). Health and Safety Directorate. 
1992. [98p.] Source: OSTI; NTIS (US Sales Only); INIS. 

This Annual Report supplements and updates British Nuclear 
Fuel pic’s Health and Safety and the Environment Annual Report 
by providing more detailed information on radioactive discharges, 
monitoring of the environment and critical groups doses. BNFL has 
published Annual Reports on Radioactive Discharges and Monitor- 
ing of the Environment since 1977. This year the report is again 
sub-divided into two complementary volumes. Volume | includes, 
for each of the Company's sites, annual data on radioactive dis- 
charges into the environment and the associated environmental 
monitoring programmes. Critical groups doses for each site are 
presented in summary tables at the beginning of each chapter. 
(author). 


12219 (INIS-GB-470) Annual report on radioactive dis- 
charges and monitoring of the environment 1991. V. 2: 
Certificates of authorisation and environmental monitoring 
programmes. British Nuclear Fuels pic, Risley (United Kingdom). 
Health and Safety Directorate. 1992. [115p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 
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This Annual Report supplements British Nuclear Fuel plc’s 
Health and Safety Annual Report by providing more detailed infor- 
mation on radioactive discharges, monitoring of the environmental 
and critical group doses. BNFL has published Annual Reports on 
Radioactive Discharges and Monitoring of the Environment, cover- 
ing the period from 1977 to the present. For 1991 this report has 
been sub-divided into two complementary parts. Volume II repro- 
duces the Certificates of Authorisation under which the Company 
operates and the statutory environmental monitoring programmes 
which relate to them. (author). 


12220 (STRIPA-TR-92-19) Hydrogeochemical investiga- 
tions in boreholes at the Stripa mine. The hydrochemical 
advisory group and their associates. Davis, S.N. (ed.) (Arizona 
Univ. (United States)); Nordstrom, D.K. (ed.). Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden). Feb 1992. 
[211p.] Source: OSTI; NTIS; INIS. 

Geochemical investigations at Stripa are continuing. The stable 
nuclides 2H, 180,%4S, 4°Ar and ®7Sr, as well as the unstable 
nuclides 9H, '4Ci, 226Ra, 254U and °38U. In addition, the concentra- 
tions of the stable nuclide °7Cl and the unstable nuclides 37 Ar, 
38ar, ®5Kr and 12°] were measured in water samples from Stripa. 
Isotopic compositions of chlorine and iodine of the water in the 
granite do not match isotopic compositions found in the rock, sug- 
gesting a lack of equilibrium between the rock and the water. In 
situ production of 5°Ci, °7Ar, 5®Ar, ®5kKr and 1291 is taking place in 
the subsurface in the granite at rates which exceed the atmo- 
spheric production of these radionuclides. Theoretically, in situ 
production of 5H and '4C must also take place but at much lower 
rates. The isotopic composition of sulfate in the groundwater in the 
Stripa pluton reflects the geochemical history of the groundwater, 
as well as the origin of the sulfur or sulfate. A study of the Rb-Sr 
chronology, as well as the ®’Sr/®®Sr ratios of rocks, minerals and 
fluids, suggests that the Stripa granite was intruded 1.71 Ga ago 
and that later hydrothermal activity, perhaps 1.63 Ga ago, formed 
moderately high temperature minerals along fractures. High tem- 
perature minerals dominate fracture fillings at depth, while calcite is 
more common nearer the surface. Characterization of natural or- 


ganic compounds dissolved in groundwater from Stripa indicated 
the presence of long- chain fatty acids, including fulvic acids, and 
cyclic hydrocarbons. Groundwater more than 600 m below the sur- 
face has several characteristics which suggest that, even though 
lateral migration has taken place, most of this water has been iso- 
lated from the atmosphere for several thousand years and possibly 
as long as a few hundred thousand years. 


12221 (WHC-EP—0468-1) Facility effluent monitoring plan 
for the plutonium-uranium extraction facility. Nickels, J.M.; 
Geiger, J.L. Westinghouse Hanford Co., Richland, WA (United 
States). Nov 1992. 221p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE93005890. Source: OSTI; NTIS; INIS; GPO Dep. 

A facility effluent monitoring plan is required by the US Depart- 
ment of Energy in DOE Order 5400.1 for any operations that 
involve hazardous materials and radioactive substances that could 
impact employee or public safety or the environment. A facility efflu- 
ent monitoring plan determination was performed during Calendar 
Year 1991 and the evaluation requires the need for a facility efflu- 
ent monitoring plan. This document is prepared using the specific 
guidelines identified. in. A Guide for Preparing Hanford Site Facility 
Effluent Monitoring Plans, WHC-EP-0438. This facility effluent mon- 
itoring plan assesses effluent monitoring systems and evaluates 
whether they are adequate to ensure the public health and safety 
as specified in applicable federal, state, and local requirements. 


12222 (WSRC-TR-92-021) Results of acute and chronic 
toxicity tests conducted at SRS NPDES outtfalls, July-October 
1991. Specht, W.L. Westinghouse Savannah River Co., Aiken, SC 
(United States). Jan 1992. 261p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE93002697. Source: OSTI; NTIS; INIS; GPO Dep. 
Acute (48 hour LC50) and chronic (7-day reproductive impair- 
ment) toxicity tests were conducted on Ceriodaphnia dubia in water 
collected from 53 NPDES outfalls. All tests were conducted at the 
in-stream waste concentration. only 12 of the 53 outfalls showed 
no evidence of toxicity. Twenty-eight of the outfalls were acutely 
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toxic, often producing 100% mortality during the first day of expo- 
sure. Fourteen outfalls had no discharge at the time of sampling 
and could not be tested. Three outfalls were not tested because 
their toxicity has been adequately characterized in other investiga- 
tions. Elevated concentrations of total residual chlorine are 
suspected to be responsible for the observed toxicity of many 
NPDES outfalls, particularly the sanitary wastewater treatment 
plants. Chemical data from previous studies indicate that metals 
may also be present in toxic concentrations at many outfalls. Toxic- 
ity identification and reduction options are discussed. 
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Refer also to citation(s) 11900, 11901, 11902, 11903, 11904, 
11905, 11906, 11907, 11908, 11909, 11910, 11911, 11912, 11913, 
11914, 11915, 11916, 11917, 11918, 11919, 11920, 11921, 11922, 
11923, 11924, 11925, 11926, 11927, 11928, 11929, 11930, 11931, 
11932, 11933, 11934, 11935, 11936, 11937, 11938, 11939, 11940, 
11941, 11976, 12020, 12028, 12111, 12116, 12119, 12122, 12180, 
12185, 12192, 12197, 12207, 12222, 12274, 12281, 12577, 12782, 
12799, 12838, 12863, 12907, 12937, 13443, 13768, 13869, 14713 


12223 (ANL/CHWCP-75284) A new method for infrared 
imaging of air currents in and around critical hazard fume 
hoods. Mulac, W.A. (Argonne National Lab., IL (United States)); 
McCreary, J.R.; Schmalz, H. Argonne National Lab., IL (United 
States). [1992]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-921095— 
2: Symposium on indoor air quality: environments for people - 
investigating and evaluating contaminants and occupant factors 
and responses, control and remediation, San Francisco, CA 
(United States), 18-21 Oct 1992). Order Number DE93003009. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A real time method of measuring and recording the efficacy of 
vapor containment in and around critical hazard fume hoods is be- 
ing developed. An infrared camera whose response is restricted to 
a spectral range that overlaps a strong absorption band in a non- 
toxic gas is used to render real-time video images of the presence 
and flow of the gas. The gas, nitrous oxide, is ejected in a continu- 
ous stream in and around fume hoods that are to be certified 
capable of containing hazardous fumes. The principle advantage is 
that various scenarios of air flow displacement in and outside the 
hood can be easily investigated; the principle limitation is the 
necessity of high tracer gas concentration to obtain strong visual- 
izations. We hope that this technique can be found to be an 
effective and safe method to test hoods in locations that were built 
before present regulations were promulgated. 


12224 (CONF-921029-15) On-site laboratory support of the 
Oak Ridge National Laboratory remedial investigation/ 
feasibility study. Burn, J.L.E. (Bechtel National, Inc., Oak Ridge, 
TN (United States)); Brooksbank, R.D.; Dillener, J.L.; Jeskie, T.R. 
Oak Ridge National Lab., TN (United States). Oct 1992. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Annual Department of Energy model con- 
ference on waste management and environmental restoration; Oak 
Ridge, TN (United States); 19-22 Oct 1992. Order Number 
DE93003030. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1987, a remedial investigation/feasibility study (RVFS) was 
begun at Oak Ridge National Laboratory (ORNL). ORNL had es- 
tablished a number of waste area groupings (WAGs), each of 
which was to be studied and characterized separately. Although 
the nature and extent of contamination at the WAGs vary widely, 
samples from each WAG might be radiologically and/or chemically 
contaminated. To comply with Department of Transportation (DOT) 
regulations regarding the shipment of hazardous and radioactive 
materials, all samples are screened for radioactivity before ship- 
ment to independent laboratories for further analysis. In 1989 a 
Close Support Laboratory (CSL) was established at the RI/FS Field 
Operations Facility at ORNL. The CSL began as a screening facil- 
ity and has evolved into a laboratory where high-quality analytical 
results on a number of different parameters are usually available 
within 24 hours of sampling. CSL capabilities include three oasic 
areas: radiochemistry, volatile organic analysis (VOA), and wet 
chemistry. 





12225 (CONF-930130-3) Contaminated sediment removal 
from a spent fuel storage canal. Geber, K.R. Oak Ridge National 
Lab., TN (United States). [1993]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 26. Health Physics Society midyear topical meeting on envi- 
ronmental health physics; Coeur d'Alene, ID (United States); 24-28 
Jan 1993. Order Number DE93003618. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A leaking underground spent fuel transfer canal between a de- 
commissioned reactor and a radiochemical separations building at 
the Oak Ridge National Laboratory (ORNL) was found to contain 
RCRA-hazardous and radioactive sediment. Closure of the Part B 
RCRA permitted facility required the use of an underwater robotic 
vacuum and a filtration-containment system to separate and stabi- 
lize the contaminated sediment. This paper discusses the 
radiological controls established to maintain contamination and ex- 
posures As Low As Reasonably Achievable (ALARA) during the 
sediment removal. 


12226 (DOE/ER/60939-3) Early lung cancer detection in 
uranium miners with abnormal sputum cytology: Technical 
progress report, July 31, 1991-July 31, 1992. Saccomanno, G. 
Saint Mary’s Hospital and Medical Center, Grand Junction, CO 
(United States). Aug 1992. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER60939. Order Num- 
ber DE93009056. Source: OSTI; NTIS; INIS; GPO Dep. 

This work supported by the United States of Energy, continues 
to add data on the health affects of cigarette smoking and radon 
exposure on uranium miners. Since the last Technical Progress 
Report in July or 1991, 537 sputum cytology samples have been 
collected on the 300 uranium workers in the surveillance study. To 
date there are 436 lung cancer cases in the Uranium Miner Tumor 
Registry with diagnostic slides from surgery and/or autopsy; an ad- 
ditional 40 cases have been diagnosed with sputum cytology only. 
In March of 1991 the Geno Saccomanno Uranium Workers Archive 
was established at St. Mary’s Hospital and Medical Center as a 


depository for biological specimens and epidemiological data from 
the 17,700 uranium miners who have been a part or the study. 


12227 (DOE/ID/12584—101) Denver Radium Site — Operable 
Unit | closeout report for the US Environmental Protection 
Agency. Chem-Nuclear Geotech, Inc., Grand Junction, CO (United 
States). Aug 1992. 44p. Sponsored by USDOE, Washington, DC 
(United States); Environmental Protection Agency, Washington, DC 
(United States). DOE Contract AC04-861D12584. (GJPO-DR-10). 
Order Number DE93007940. Source: OSTI; NTIS; INIS; GPO Dep. 

The Denver Radium Site consists of properties in the Denver, 
Colorado, area having radioactive contamination left from radium 
processing in the early 1900s. The properties are divided into 11 
gaps or operable units to facilitate remedial action of the Site. Op- 
erable Unit | is an 8-acre block bounded by Quivas Street to the 
east, Shoshone Street to the west, West 12th Avenue to the south, 
and West 13th Avenue to the north. The primary focus of interest 
concerning investigations of radiological contamination was a ra- 
dium, vanadium, and uranium processing facility at 1201 Quivas 
Street owned by the Pittsburgh Radium Company (PRC) from 1925 
until 1926. The Radium Ores Company, which was associated with 
PRC, operated the facility until 1927. A Remedial investigation (Rl) 
of Operable Unit | was prepared by Jacobs Engineering Group and 
CH2M Hill on behalf of EPA in April 1986. The draft Feasibility 
Study (FS), prepared by Jacobs Engineering Group and CHo>M Hill, 
was issued in July 1987 (the final FS is the Community Relations 
Responsiveness Summary with an errata to the draft, issued 
September 1987). The Ri focused on radium uranium processing 
residues discarded in the early 1900s. These residues contained 
uranium, radium, and thorium. EPA s Community Relations Plan in- 
volved the community in the decision-making process relating to 
the remedy to be implemented at Operable Unit X, and promoted 
communications among interested parties throughout the course of 
the project. The remedial action alternative preferred by EPA for 
Operable Unit | was Off-Site Permanent Disposal. Because a per- 
manent disposal facility was not available at the time the Record of 
Decision was issued in September 1987, EPA selected the On-Site 
Temporary Containment (capping) with the Off-Site Permanent Dis- 
posal alternative. 
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12228 (DOE/RL-91-61) T Plant source aggregate area man- 
agement study report. USDOE Richland Field Office, WA (United 
States). Nov 1992. 788p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93006527. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy (DOE) Hanford Site in Washing- 
ton State is organized into numerically designated operational 
areas including the 100, 200, 300, 400, 600, and 1100 Areas. The 
US Environmental Protection Agency (EPA), in November 1989, in- 
cluded the 200 Areas of the Hanford Site on the National Priorities 
List (NPL) under the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) of 1980. Inclusion on 
the NPL initiates the Remedial Investigation (RI) and Feasibility 
Study (FS) process for characterizing the nature and extent of con- 
tamination, assessing risks to human health and the environment, 
and selection of remedial actions. This report presents the results 
of an aggregate area management study (AAMS) for the T Plant 
Aggregate Area located in the 200 Areas. The study provides the 
basis for initiating RI/FS under CERCLA or under the Resource 
Conservation and Recovery Act (RCRA) Facility Investigations 
(RFI) and Corrective Measures Studies (CMS). This report also 
integrates RCRA treatment, storage, or disposal (TSD) closure ac- 
tivities with CERCLA and RCRA past-practice investigations. 


12229 (DOE/RL-92-16) 200 West Groundwater Aggregate 
Area management study report. USDOE Richland Field Office, 
WA (United States); Westinghouse Hanford Co., Richland, WA 
(United States). Jan 1993. 920p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93007777. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of an aggregate area manage- 
ment study (AAMS) for the 200 West Groundwater Aggregate Area 
in the 200 Areas of the US Department of Energy (DOE) Hanford 
Site in Washington State. This scoping level study provides the ba- 
sis for initiating Remedial Investigation/Feasibility Study (RI/FS) 
activities under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) or Resource Conserva- 
tion and Recovery Act (RCRA), Facility Investigations (Riq) and 
Corrective Measures Studies (CMS) under RCRA. This report also 
integrates select RCRA treatment, storage or disposal (TSD) 
closure activities with CERCLA and RCRA past practice investiga- 
tions. 


12230 (DOE/UMTRA-0141-0000) Remedial action plan and 
site conceptual design for stabilization of the inactive Uranium 
Mill Tailings Site at Salt Lake City, Utah. Hill, T.V. (USDOE Al- 
buquerque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office); Themelis, J.G.; Alkema, 
K.L. USDOE Albuquerque Operations Office, NM (United States). 
Uranium Mill Tailings Remedial Action Project Office; Utah Dept. of 
Health, Salt Lake City, UT (United States). Environmental Health 
Div. Dec 1984. 219p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC04-82AL14086 ;FC04- 
81AL16309. Order Number DE93008954. Source: OSTI; NTIS; 
GPO Dep. 

This Remedial Action Plan (RAP) has been developed to serve a 
twofold purpose. It presents the series of activities which are pro- 
posed by the Department of Energy (DOE) to effect long-term 
stabilization and control of radioactive materials at the inactive ura- 
nium processing site located in Salt Lake City, Utah. It also serves 
to document the concurrence of both the State of Utah and the Nu- 
clear Regulatory Commission (NRC) in the remedial action. This 
agreement, upon execution by DOE and the State and concurrence 
by NRC, becomes Appendix B of the cooperative agreement. 


12231 (DOE/UMTRA-050130-0000) Hydrogeologic charac- 
terization of the former Vitro processing site, Salt Lake City, 
Utah: Final report. USDOE Albuquerque Operations Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice. Jan 1993. 81p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE93008959. Source: OSTI; NTIS; INIS; GPO Dep. 

During fiscal year (FY) 1992, the US Department of Energy 
received Congressional direction to investigate whether contamina- 
tion from former processing activities is present in groundwater and 
soils at the former Vitro processing site in Salt Lake City, Utah. A 
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total of $100,000 was appropriated for this activity. The surface of 
the Vitro site was cleaned up by the state of Utah under the Ura- 
nium Mill Tailings Remedial Action (UMTRA) Project during the mid- 
to late 1980s. The basis for the directive was the desire of the site 
owners, the Central Valley Water Reclamation Facility (CVWRF), to 
develop the site. This report, as well as the final Vitro Site Certifica- 
tion Report and the Clive Completion Report (both to be prepared 
and submitted by the state of Utah), will have to be reviewed and 
concurred with by the US Nuclear Regulatory Commission (NRC) 
prior to release of the Vitro site for restricted development. The 
groundwater and soil investigation was performed by the Technical 
Assistance Contractor (TAC) to the DOE UMTRA Project Office 
during FY92. The investigation at the Vitro site consisted of the in- 
Stallation of monitoring wells and soil borings, aquifer testing, and 
the collection and analyses of groundwater and soil samples. This 
report presents the results of this hydrogeologic investigation. 


12232 (DOE/UMTRA-050507-0000) Remedial action plan 
and site design for stabilization of the inactive uranium mill 
tailings site at Riverton, Wyoming: Final report. USDOE Albu- 
querque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Oct 1987. 256p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-82AL14086 ;FC04-83AL19454. Order Number DE93008957. 
Source: OSTI; NTIS; GPO Dep. 

This Remedial Action Plan (RAP) has been developed to serve a 
two-fold purpose. It presents the series of activities which are pro- 
posed by the US Department of Energy (DOE) to effect long-term 
stabilization and control of radioactive materials at the inactive ura- 
nium processing site located in Riverton, Wyoming. It also serves 
to document the concurrence of both the State of Wyoming and 
the US Nuclear Regulatory Commission (NRC) in the remedial ac- 
tion. This agreement, upon execution by DOE and the State and 


concurrence by NRC, becomes Appendix B of the Cooperative 
Agreement. 


12233 (DOE/UMTRA—050510-0000-Rev.1-Vol.1) Remedial 
action plan and site design for stabilization of the inactive ura- 
nium miil tallings site at Lakeview, Oregon: Volume 1, Text 
and appendices A through D: Final report: Revision 1. Cher- 
noff, A.R. (USDOE Albuquerque Operations Office, NM (United 
States). Uranium Mill Tailings Project Office); Ervin, C. USDOE Al- 
buquerque Operations Office, NM (United States). Uranium Mill 
Tailings Project Office; Oregon State Dept. of Energy, Salem, OR 
(United States). Jul 1992. 183p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE93009101. Source: OSTI; NTIS; INIS; GPO Dep. 

The Lakeview inactive uranium processing site is in Lake 
County, Oregon, approximately one mile northwest of the town of 
Lakeview, sixteen miles north of the California-Oregon border, and 
96 miles east of Klamath Falls. The total designated site covers an 
area of 258 acres consisting of a tailings pile (80 acres). seven 
evaporation ponds (69 acres), the mill buildings, and related 
structures. The mill buildings and other structures have been de- 
contaminated and are currently being used by Goose Lake Lumber 
Company. The tailings pile at the processing site was originally 
stabilized by Atlantic Richfield with an earthen cover 18-24 inches 
thick. The average depth of the tailings, including the cover, varied 
from six to eight feet. There were estimated to be 662,000 cubic 
yards of tailings, windblown contaminated materials, and vicinity 
property materials. During remedial action under the Uranium Mill 
Tailings Remedial Action (UMTRA) Project, approximately 264,000 
cubic yards of additional contaminated materials were identified 
from excavations required to remove thorium- and arsenic- 
contaminated soils. The remedial action for the Lakeview site 
consisted of the cleanup, relocation, consolidation, and stabilization 
of all residual radioactive materials and thorium- and arsenic- 
contaminated materials in a partially below-grade disposal cell at a 
location approximately seven miles northwest of the tailings site, 
identified as the Collins Ranch site. A cover, including a radon/ 
infiltration barrier and rock layer for protection from erosion, was 
Placed on top of the tailings. A rock-soil matrix covers the topslope 
and provides a growth medium for vegetation. The US Department 
of Energy (DOE) will retain the license and surveillance and main- 
tenance responsibilities for the final restricted site of 13 acres. 
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12234 (DOE/UMTRA-050510-0000-Rev.1-Vol.2) Remedial 
action plan and site design for stabilization of the inactive ura- 
nium mill tailings site at Lakeview, Oregon: Volume 2, 
Appendices E through G: Final report: Revision 1. USDOE Al- 
buquerque Operations Office, NM (United States). Uranium Mill 
Tailings Project Office. Jul 1992. 398p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE93008953. Source: OSTI; NTIS; INIS; GPO Dep. 

Volume two contains appendices for: final plans and specifica- 
tions; compliance strategy for the proposed EPA groundwater 
standards; and comment and response document. 


12235 (DOE/UMTRA-0505 10-0000-Rev.1-Vol.3) Remedial 
action plan and site design for stabilization of the inactive 
uranium mill tailings site at Lakeview, Oregon: Volume 3, At- 
tachments A and B to Appendix F: Final report: Revision 1. 
USDOE Albuquerque Operations Office, NM (United States). Ura- 
nium Mill Tailings Project Office. Jul 1992. 465p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC04- 
84AL20534. Order Number DE93009025. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Volume three contains attachments A and B for appendix F, 
compliance strategy for the proposed EPA groundwater standards. 
Attachment A has water quality data by location for the Lakeview 
processing site and Collins Ranch disposal site (1984 though 
1991). Attachment B consists of water quality statistics data and 
water quality data by location (1984 through 1988). 


12236 (DOE/UMTRA-—050510-CARD) Comment and re- 
sponse document on the final remedial action plan and site 
design for stabilization of the inactive Uranium Mill Tailings 
Site at Lakeview, Oregon. USDOE Albuquerque Operations Of- 
fice, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Oct 1991. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-91AL62350. Order Num- 
ber DE93009100. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains comments provided by the Oregon Depart- 
ment of Energy and responses to these comments on the final 
remedial action plan for the inactive uranium mill tailings site at 
Lakeview, Oregon. 


12237 (DOE/UMTRA-050512-0000) Remedial action plan 
and site design for stabilization of the inactive uranium mill 
tailings site at Lowman, Idaho: Remedial action selection re- 
port for the Lowman UMTRA project site, Idaho: Final report. 
Matthews, M.L. (USDOE Albuquerque Field Office, NM (United 
States). Uranium Mili Tailings Remedial Action Project Office); 
Nagel, J. USDOE Albuquerque Field Office, NM (United States). 
Uranium Mill Tailings Remedial Action Project Office; Idaho Dept. 
of Health and Welfare, Boise, ID (United States). Div. of Environ- 
mental Quality. Sep 1991. 86p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE93009143. Source: OSTI; NTIS; INIS; GPO Dep. 
The inactive uranium mill tailings site near Lowman, Idaho, was 
designated as one of 24 abandoned uranium tailings sites to be 
remediated by the US Department of Energy (DOE) under the Ura- 
nium Mill Tailings Radiation Control Act of 1978 (UMTRCA). The 
UMTRCA requires that the US Nuclear Regulatory Commission 
(NRC) concur with the DOE's remedial action plan and certify that 
the remedial action complies with the standards promulgated by 
the US Environmental Protection Agency (EPA). The remedial 
action plan (RAP), which includes this remedial action selection re- 
port (RAS), has been developed to serve a two-fold purpose. First, 
it describes the activities that are proposed by the DOE to accom- 
plish long-term stabilization and control of residual radioactive 
materials at the inactive uranium processing site near Lowman, 
Idaho. Second, this document and the remainder of the RAP, upon 
concurrence and execution by the DOE, the State of Idaho, and 
the NRC, becomes Appendix B of the Cooperative Agreement (No. 
DE-FC04-85AL20535) between the DOE and the State of Idaho. 


12238 (DOE/UMT RA-050512-0000-App.B-Attach.3) Remedial 
action plan and site design for stabilization of the inactive ura- 
nium mill tailings site at Lowman, idaho: Appendix B: 
Attachment 3, Groundwater hydrology report: Final report. US- 
DOE Albuquerque Operations Office, NM (United States). Uranium 





Mill Tailings Remedial Action Project Office. Sep 1991. 237p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-91AL62350 ;FC04-85AL20535. Order Number DE93009146. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Environmental Protection Agency (EPA) has established 
health and environmental regulations to correct and prevent 
groundwater contamination resulting from former uranium process- 
ing activities at inactive uranium processing sites (40 CFR 192). 
According to the Uranium Mill Tailings Radiation Control Act of 
1978 (UMTRCA), the US Department of Energy (DOE) is responsi- 
ble for assessing the inactive uranium processing sites. The DOE 
has decided that each assessment shall include information on hy- 
drogeologic site characterization. The water resources protection 
strategy that describes how the proposed action will comply with 
the EPA groundwater protection standards is presented in Attach- 
ment 4. Site characterization activities discussed in this section 
include: Definition of the hydrogeologic characteristics of the envi- 
ronment, including hydrostratigraphy, aquifer parameters, areas of 
aquifer recharge and discharge, potentiometric surfaces, and 
groundwater velocities. Definition of background groundwater qual- 
ity and comparison with the proposed EPA groundwater protection 
standards. Evaluation of the physical and chemical characteristics 
of the contaminant source and/or residual radioactive materials. 
Definition of existing groundwater contamination by comparison 
with the EPA groundwater protection standards. Description of the 
geochemical processes that affect the downward migration of the 
source contaminants at the processing site. Description of water 
resource utilization, including availability, current and future use 
and value, and alternate water supplies. 


12239 (DOE/UMTRA-050512-0000-Attach.2) Remedial ac- 
tion plan and site design for stabilization of the inactive 
uranium mill tailings site at Lowman, Idaho: Attachment 2, Ge- 
ology report: Final report. USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Project Office. 
Sep 1991. 90p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE93009145. Source: OSTI; NTIS; INIS; GPO Dep. 

Detailed investigations of geologic, geomorphic, and seismic 
conditions at the Lowman site in central Idaho were conducted by 
the Technical Assistance Contractor. The purpose of these investi- 
gations was basic site characterization and the identification of 
potential geologic hazards that could affect long-term site stability. 
Subsequent engineering studies (e.g., analyses of the hydrologic 
regime and liquefaction potential) use this data . The geomorphic 
analysis is employed in the design of effective erosion protection. 
Studies of the regional and local seismotectonic setting, which in- 
cluded a detailed search for possible capable faults within a 65-km 
(40-mile) radius of the site, provided the basis for estimating seis- 
mic design parameters. 


12240 (DOE/UMTRA-050516-0000-Vol.1) Remedial action 
plan and site conceptual design for stabilization of the inac- 
tive uranium mill tailings site at Ambrosia Lake, New Mexico: 
Volume 1, Text, Appendices A, B, and C: Final report. 
Matthews, M.L. (USDOE Albuquerque Operations Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice); Mitzelfelt, R. USDOE Albuquerque Operations Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice; New Mexico Health and Environment Dept., Santa Fe, NM 
(United States). Environmental Improvement Div. Nov 1991. 117p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350 ;FC04-85AL20533. Order Number 
DE93009137. Source: OSTI; NTIS; INIS; GPO Dep. 

This Remedial Action Plan (RAP) has been developed to serve a 
dual purpose. It presents the series of activities that is proposed by 
the US Department of Energy (DOE) to stabilize and control ra- 
dioactive materials at the inactive Phillips/United Nuclear uranium 
processing site designated as the Ambrosia Lake site in McKinley 
County, New Mexico. It also serves to document the concurrence 
of both State of New Mexico and the US Nuclear Regulatory Com- 
mission (NRC) in the remedial action. This agreement, upon 
execution by the DOE and the state and concurrence by NRC, be- 
comes Appendix B of the Cooperative Agreement. 
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12241 (DOE/UMTRA-050516-0000-Vol.3) Remedial action 
plan and site conceptual design for stabilization of the inac- 
tive uranium mill tailings site at Ambrosia Lake, New Mexico: 
Volume 3, Appendix F, Final plans and specifications: Final re- 
port. USDOE Albuquerque Operations Office, NM (United States). 
Uranium Mill Tailings Remedial Action Project Office. Nov 1991. 
251p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-91AL62350 ;FC04-85AL20533. Order Number 
DE93009139. Source: OSTI; NTIS; INIS; GPO Dep. 

This volume deals with the main construction subcontract for the 
uranium mill tailings remedial action of Ambrosia Lake, New Mex- 
ico. Contents of subcontract documents AMB-4 include: bidding 
requirements; terms and conditions; specifications which cover 
general requirements and sitework; and subcontract drawings. 


12242 (DOE/UMTRA-400669-0000) Alternative geochemical 
barrier materials. USDOE Albuquerque Operations Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice; Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). Jul 1991. 39p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-82AL14086. Order Number 
DE93008966. Source: OSTI; NTIS; INIS; GPO Dep. 

Previous investigations of the effects of neutralization and reduc- 
tion on uranium mill tailings pore fluids by the Technical Support 
Contractor indicated that arsenic, selenium, and molybdenum con- 
tinue to remain in solution in all but reducing conditions. These 
hazardous constituents are present in groundwaters as oxyanions 
and, therefore, are not expected to be removed by adsorption into 
clays and most other soil constituents. It was decided to investi- 
gate the attenuation capacity of two commonly available crystalline 
iron oxides, taconite and scoria, and a zeolite, a network alumi- 
nosilicate with a cage structure. Columns of the candidate 
materials were exposed to solutions of individual constituents, in- 
cluding arsenic, molybdenum, selenium, and, uranium, and to the 
spiked tailings pore fluid from the Bodo Canyon disposal cell near 
Durango, Colorado. In addition to the single material columns, a 
homogeneous biend of the three materials and layers of the mate- 
rials were exposed to spiked tailings pore fluids. The results of 
these experiments indicate that with the exception of molybdenum, 
the constituents of concern are attenuated by the taconite; how- 
ever, they are not sufficiently attenuated to meet the groundwater 
protection standards applicable to the UMTRA Project. Therefore, 
the candidate barrier materials did not prove to be useful to the 
UMTRA Project for the cleanup of groundwaters. 


12243 (DPSTS-NIM—85) Technical standard: Nuclear Inci- 
dent Alarm System. Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (United States). Savannah River Lab. Jan 1986. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract AC09-76SR00001 ;AC09-89SR18035. Order Number 
DE93004957. Source: OSTI; NTIS; GPO Dep. 

This Standard establishes the requirements for installing and 
operating Nuclear Incident Alarm Systems in all areas of the Sa- 
vannah River Plant and Laboratory where fissile material is 
handled and processed. These systems contain instruments for de- 
tecting gamma radiation. 


12244 (DPW-53-1033) Project 8980 — Savannah River Plant 
— 200 Area Building 221-F&H, Evaporator safety. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 13 Jul 1953. 1p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001. (SR/H-350). 
Order Number DE93007135. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum provides a discussion of the evaporator safety 
program in regard to the high and low activity waste evaporators. 


12245 (ES/ER/TM-35) An introductory guide to uncertainty 
analysis in environmental and health risk assessment: Envi- 
ronmental Restoration Program. Hoffman, F.0.; Hammonds, J.S. 
Oak Ridge National Lab., TN (United States). Oct 1992. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400 ;AC05-760R00001. Order Number 
DE93002873. Source: OSTI; NTIS; INIS; GPO Dep. 
Environmental Sciences Division Publication 3920. 
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To compensate for the potential for overly conservative estimates 
of risk using standard US Environmental Protection Agency meth- 
ods, an uncertainty analysis should be performed as an integral 
part of each risk assessment. Uncertainty analyses allow one to 
obtain quantitative results in the form of confidence intervals that 
will aid in decision making and will provide guidance for the acqui- 
sition of additional data. To perform an uncertainty analysis, one 
must frequently rely on subjective judgment in the absence of data 
to estimate the range and a probability distribution describing the 
extent of uncertainty about a true but unknown value for each pa- 
rameter of interest. This information is formulated from professional 
judgment based on an extensive review of literature, analysis of 
the data, and interviews with experts. Various analytical and nu- 
merical techniques are available to allow statistical propagation of 
the uncertainty in the model parameters to a statement of uncer- 
tainty in the risk to a potentially exposed individual. Although 
analytical methods may be straightforward for relatively simple 
models, they rapidly become complicated for more involved risk 
assessments. Because of the tedious efforts required to mathemat- 
ically derive analytical approaches to propagate uncertainty in 
complicated risk assessments, numerical methods such as Monte 
Carlo simulation should be employed. The primary objective of this 
report is to provide an introductory guide for performing uncertainty 
analysis in risk assessments being performed for Superfund sites. 


12246 (FEMP/SUB-052) Use of the Environmental Re- 
source Management and Analysis System at the Fernald 
Environmental Management Project. Erjavec, J.L. (Parsons 
Environmental Services, Inc., Fairfield, OH (United States)). West- 
inghouse Environmental Management Co. of Ohio, Cincinnati, OH 
(United States). Fernald Environmental Management Project; Par- 
sons Environmental Services, Inc., Fairfield, OH (United States). 
Jun 1992. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-860R21600. (CONF-921058-1: 104. 
annual meeting of the Geological Society of America, Inc. and ex- 
position, Cincinnati, OH (United States), 26-29 Oct 1992). Order 
Number DE93002943. Source: OSTI; NTIS; INIS; GPO Dep. 

In the past, hazardous waste site characterization and remedia- 
tion using computer-based technologies has been a difficult and 
time-consuming process because of the need to analyze data 
using non-interfaced computer and software environments. The En- 
vironmental Resource Management and Analysis System (ERMA) 
was developed as an innovative approach to the management, 
analyses and depiction of data collected during a hazardous site 
remediation. A modular, multi-disciplined software package, ERMA 
integrates an environmental database management system with a 
variety of Geographic Information System technologies. ERMA ca- 
pabilities include spatial analysis, three-dimensional subsurface 
geologic interpretation and modeling, terrain modeling, and ground- 
water flow and contaminant transport modeling. ERMA’s data 
management is provided through a set of user-modifiable, graphic 
interface tools that permit complex data queries, data modification 
and reporting. An ERMA prototype has been implemented at the 
Fernald Environmental Management Project using groundwater 
monitoring and elevation data collected over the last few years. 


12247 (K-2073-Vol.1) Oak Ridge K-25 Site Technology 
Logic Diagram: Volume 1, Technology evaluation. Fellows, R.L. 
(ed.). Oak Ridge K-25 Site, TN (United States). 26 Feb 1993. 
383p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840T21400. Order Number DE93009485. 
Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge K-25 Technology Logic Diagram (TLD), a deci- 
sion support tool for the K-25 Site, was developed to provide a 
planning document that relates environmental restoration and 
waste management problems at the Oak Ridge K-25 Site to poten- 
tial technologies that can remediate these problems. The TLD 
technique identifies the research necessary to develop these tech- 
nologies to a state that allows for technology transfer and 
application to waste management, remedial action, and decontami- 
nation and decommissioning activities. The TLD consists of four 
separate volumes-Vol. 1, Vol. 2, Vol. 3A, and Vol. 3B. This Volume, 
Volume 1 provides introductory and overview information about the 
TLD. Volume 2 contains logic diagrams. Volume 3 has been di- 
vided into two separate volumes to facilitate handling and use. This 
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volume is divided into ten chapters. The first chapter is a brief in- 
troduction, and the second chapter details the technical approach 
of the TLD. These categories are the work activities necessary for 
successful decontamination and decommissioning, waste manage- 
ment, and remedial action of the K-25 Site. The categories are 
characterization, decontamination, dismantlement, robotics and au- 
tomation, remedial action, and waste management. Materials 
disposition is addressed in Chap. 9. The final chapter contains reg- 
ulatory compliance information concerning waste management, 
remedial action, and decontamination and decommissioning. 


12248 (K-2073-Vol.2) Oak Ridge K-25 Site Technology 
Logic Diagram: Volume 2, Technology Logic Diagrams. Fel- 
lows, R.L. (ed.). Oak Ridge K-25 Site, TN (United States). 26 Feb 
1993. 372p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840T21400. Order Number 
DE93009486. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge K-25 Technology Logic Diagram (TLD), a deci- 
sion support tool for the K-25 Site, was developed to provide a 
planning document that relates envirorunental restoration and 
waste management problems at the Oak Ridge K-25 Site to poten- 
tial technologies that can remediate these problems. The TLD 
technique identifies the research necessary to develop these tech- 
nologies to a state that allows for technology transfer and 
application to waste management, remedial action, and decontami- 
nation and decommissioning activities. The TLD consists of four 
separate volumes-Vol. 1, Vol. 2, Vol. 3A, and Vol. 3B. Volume 1 
provides introductory and overview information about the TLD. This 
volume, Volume 2, contains logic diagrams with an index. Volume 
3 has been divided into two separate volumes to facilitate handling 
and use. 


12249 (K-2073-Vol.3A) Oak Ridge K-25 Site Technology 
Logic Diagram: Volume 3, Technology evaluation data sheets; 
Part A, Characterization, decontamination, dismantlement. Fel- 
lows, R.L. (ed.). Oak Ridge K-25 Site, TN (United States). 26 Feb 
1993. 487p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840T21400. Order Number 
DE93009487. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge K-25 Technology Logic Diagram (TLD), a deci- 
sion support tool for the K-25 Site, was developed to provide a 
planning document that relates environmental restoration and 
waste management problems at the Oak Ridge K-25 Site to poten- 
tial technologies that can remediate these problems. The TLD 
technique identifies the research necessary to develop these tech- 
nologies to a state that allows for technology transfer and 
application to waste management, remedial action, and decontami- 
nation and decommissioning activities. The TLD consists of four 
separate volumes-Vol. 1, Vol. 2, Vol. 3A, and Vol. 3B. Volume 1 
provides introductory and overview information about the TLD. Vol- 
ume 2 contains logic diagrams. Volume 3 has been divided into 
two separate volumes to facilitate handling and use. This report is 
part A of Volume 3 concerning characterization, decontamination, 
and dismantlement. 


12250 (K-2073-Vol.3B) Oak Ridge K-25 Site Technology 
Logic Diagram: Volume 3, Technology evaluation data sheets; 
Part B, Remedial action, robotics/automation, waste manage- 
ment. Fellows, R.L. (ed.). Oak Ridge K-25 Site, TN (United 
States). 26 Feb 1993. 423p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840T21400. Order Num- 
ber DE93009488. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge K-25 Technology Logic Diagram (TLD), a deci- 
sion support tool for the K-25 Site, was developed to provide a 
planning document that relates environmental restoration (ER) and 
waste management (WN) problems at the Oak Ridge K-25 Site. 
The TLD technique identifies the research necessary to develop 
these technologies to a state that allows for technology transfer 
and application to waste management, remediation, decontamina- 
tion, and decommissioning activities. The TLD consists of four 
separate volumes-Vol. 1, Vol. 2, Vol. 3A, and Vol. 3B. Volume 1 
provides introductory and overview information about the TLD. Vol- 
ume 2 contains logic diagrams. Volume 3 has been divided into 
two separate volumes to facilitate handling and use. This volume 3 
B provides the Technology Evaluation Data Sheets (TEDS) for ER/ 
WM activities (Remedial Action Robotics and Automation, Waste 





Management) that are referenced by a TEDS code number in Vol. 
2 of the TLD. Each of these sheets represents a single logic trace 
across the TLD. These sheets contain more detail than each tech- 
nology in Vol. 2. The TEDS are arranged alphanumerically by the 
TEDS code number in the upper right corner of each data sheet. 
Volume 3 can be used in two ways: (1) technologies that are iden- 
tified from Vol. 2 can be referenced directly in Vol. 3 by using the 
TEDS codes, and (2) technologies and general technology areas 
(alternatives) can be located in the index in the front of this volume. 


12251 (PNL-8308) Characterization of radiation environ- 
ments at selected Pacific Northwest Laboratory facilities. 
Oxley, C.L. Pacific Northwest Lab., Richland, WA (United States). 
Oct 1992. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93003114. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is based on a study conducted by Pacific Northwest 
Laboratory (PNL) from December 15, 1990 to December 15, 1991, 
to characterize the radiation environments at selected locations 
within PNL facilities. Thermoluminescent dosimeters were placed at 
72 locations to measure non-productive radiation exposure to iden- 
tify areas in which continuous occupation by a staff member would 
expose the staff member to radiation exceeding the 100 mrem/yr 
limit. The areas measured were found to be below the 0.05 mP/hr 
limit with the exception of three locations. At these three locations 
above the limit, radiation exposure was reduced by changing office 
locations and by additional shielding around radiation sources. 
Evaluations are recommended to determine the causes of elevated 
exposure rate readings. 


12252 (POEF/ER-4546-Add.1) Environmental Restoration 
Program Roadmap: Strategic program plan: Addendum 1. 
Portsmouth Gaseous Diffusion Plant, OH (United States). 11 Dec 
1992. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO05-760R00001. Order Number 
DE93005712. Source: OSTI; NTIS; GPO Dep. 

This Addendum to the Portsmouth (PORTS) Environmental 
Restoration (ER) Roadmap expands on the FY 1992 strategic plan 
for PORTS by providing human resource loading, ADS linkages to 
resolution activities, and technology development information. Each 
of these topics is presented in a separate section. 


12253 (SAND—92-2035-Vol.1) Final consolidated action plan 
to Tiger Team: Volume 1. Sandia National Labs., Albuquerque, 
NM (United States). 1 Oct 1992. 660p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93003223. Source: OSTI; NTIS; GPO Dep. 

This document contains the planned actions to correct the defi- 
ciences identified in the Tiger Team Assessments of Sandia 
California (August 1990) and Sandia New Mexico (May 1991). In- 
formation is also included on the management structures, estimated 
costs, root causes, prioritization and schedules for the Action Plan. 
This Plan is an integration of the two individual Action Plans to pro- 
vide a cost effective, integrated program for implementation by 
Sandia and monitoring by DOE. This volume (I) contains the find- 
ings and actions concerning the environment. Tables 4.2 and 4.7 
summarize the annual costs estimated for completing the actions. 
The total costs for completion of all the actions are estimated to be 
$283 million over a 12 year period; the majority of the actions to be 
completed and costs incurred in the first five years. Resources are 
provided from DOE-ER/WM, the DOE/DP landlord funds (one time, 
physical fixes), and from the Sandia Indirect Budget. 


12254 (SAND-—92-2035-Vol.2) Final Consolidated action 
plan to Tiger Team: Volume 2. Sandia National Labs., Albu- 
querque, NM (United States). 1 Oct 1992. 1351p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93003236. Source: OSTI; NTIS; 
GPO Dep. 

This document contains the planned actions to correct the defi- 
ciences identified in the Tiger Team Assessments of Sandia 
California (August 1990) and Sandia New Mexico (May 1991). 
Information is also included on the management structures, esti- 
mated costs, root causes, prioritization and schedules for the 
Action Plan. This Plan is an integration of the two individual Action 
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Plans to provide a cost effective, integrated program for impleme- 
nation by Sandia and monitoring by DOE. This volume (2) contains 
information and corrective action plans pertaining to safety and 
health and management practices. 


12255 (SAND-92-7312) NEPA/CERCLA/RCRA integration 
strategy for Environmental Restoration Program, Sandia Na- 
tional Laboratories, Albuquerque. Hansen, R.P. (international 
Technology Corp., Englewood, CO (United States)). Sandia Na- 
tional Labs., Albuquerque, NM (United States); International 
Technology Corp., Englewood, CO (United States). Oct 1992. 
113p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00789. Order Number DE93003626. 
Source: OSTI; NTIS; GPO Dep. 

This report addresses an overall strategy for complying with 
DOE Order 5400.4 which directs that DOE offices and facilities in- 
tegrate the procedural and documentation requirements of the 
Comprehensive Environmental Response, Compensation, and Lia- 
bility Act (CERCLA) and the National Environmental Policy Act 
(NEPA) wherever practical and appropriate. Integration of NEPA 
and Resource Conservation and Recovery Act (RCRA) processes 
is emphasized because RCRA applies to most of the potential re- 
lease sites at SNL, Albuquerque. NEPA, CERCLA, and RCRA 
precesses are comparatively analyzed and special integration 
issues are discussed. Three integration strategy options are evalu- 
ated and scheduling and budgeting needs are identified. An 
annotated outline of an integrated project- or site-specific NEPA/ 
RCRA RFI/CMS EIS or EA is included as an appendix. 


12256 (WHC-EP-0430-Rev.1) Environmental Restoration 
Program Records Management Plan: Revision 1. Montgomery, 
L.M. Westinghouse Hanford Co., Richland, WA (United States). 
Dec 1992. 59p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93006525. Source: OSTI; NTIS; GPO Dep. 

This document describes the plans, organization, and control 
systems to be used for management of the Hanford Site Environ- 
mental Restoration (ER) Program. The Field Office Management 
Plan (FOMP), in conjunction with the Environmental Restoration 
Program Quality Assurance System Requireme ts for the Hanford 
Site (QASR [DOE-RL 1992a]), provides requirements governing 
ER Program work activities on the Hanford Site. The FOMP re- 
quires a records management plan be written. The Westinghouse 
Hanford Company (WHC) ER Program Office has developed this 
ER Program Records Management Plan to fulfill the requirements 
of the FOMP (DOE-RL 1989). This records management plan will 
enable the ER Program Office and other ER Program participants 
to identify, control, and maintain the records generated and used in 
support of the ER Program. 


12257 (WHC-EP-0489-1) Hanford Site surface soil radioac- 
tive contamination control pian for fiscal year 1993. Winship, 
R.A.; Hughes, M.C. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1992. 102p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO06-87RL10930. Order 
Number DE93003984. Source: OSTI; NTIS; INIS; GPO Dep. 

The Decommissioning and Resource Conservation and Recovery 
Act Closure Program ensures safe and cost-effective surveillance, 
maintenance, and decommissioning of surplus facilities and Re- 
source Conservation and Recovery Act closures at the Hanford 
Site and reports to the US Department of Energy, Richland Field 
Office. This program also manages the Radiation Area Remedial 
Action, which includes the surveillance, maintenance, decontamina- 
tion, and/or interim stabilization of inactive burial grounds, cribs, 
ponds, trenches, and unplanned release sites. This report 
addresses only the Radiation Area Remedial Action activity require- 
ments for managing and controlling the contaminated surface soil 
areas associated with these inactive sites until they are remediated 
as part of the Hanford Site environmental restoration process. 


12258 (WHC-SA-1542) Use of master logic diagrams as a 
hazards assessment tool for nonreactor facilities. Coles, G.A. 
Westinghouse Hanford Co., Richland, WA (United States). Oct 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-930116-37: Probabilistic 
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safety assessment international topical meeting (PSA 93), Clearwa- 
ter Beach, FL (United States), 27-29 Jan 1993). Order Number 
DE93006249. Source: OSTI; NTIS; INIS; GPO Dep. 

The WHC is developing new uses for reactor risk assessment 
techniques in safety assessments of nonreactor nuclear facilities 
and operations. For example, master logic diagrams (MLD) are 
being used as tools to identify hazards for safety analysis. This ap- 
proach augments, and has some advantages over, form-driven 
hazard assessment techniques used in the past. This paper 
describes use of the MLD as a hazard identification tool and de- 
scribes a successful application of this approach. 


12259 (WHC-SP-0383) Environmental Restoration Field 
Office Work Plan. Westinghouse Hanford Co., Richland, WA 
(United States). 31 Aug 1988. 149p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93004074. Source: OSTI; NTIS; INIS; GPO Dep. 

A field office work plan is presented for remedial action occurring 
at the Hanford Reservation. Scheduled, planning, budgets, and ac- 
tivity justifications are described. 


12260 (WHC-SP-0855) Sanitary Waste Water Treatment 
System for the Hanford Decontamination Laundry Facility. 
Yanochko, R.M. Westinghouse Hanford Co., Richland, WA (United 
States); Meier Associates, Inc., Kennewick, WA (United States); 
Eme Engineers, Inc., Denver, CO (United States). Sep 1992. 72p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE93003985. Source: 
OSTI; NTIS; GPO Dep. 

This is an engineering report for the Decontamination Laundry 
Facility (DLF) which will be located in the 200 East Area of the 
Hanford Site. The proposed Sanitary Waste Treatment System is 
new and does not involve interfacing with existing sanitary waste 
treatment systems. It will utilize a subsurface soil absorption sys- 
tem (SSAS), which are frequently used to dispose of sanitary 
waste water from facilities at the Hanford Site, since a majority of 
its’ facilities are located in remote areas. Construction of the DLF is 
scheduled to start in 1992 and startup of the DLF is planned during 
the summer of 1994. 


12261 (WSRC-MS-92-291) Development of a site-wide ac- 
cident management center for the Savannah River Site. Heal, 
D.W.; Britt, T.E. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
930352-10: 2. international conference on nuclear engineering, 
San Francisco, CA (United States), 21-24 Mar 1993). Order Num- 
ber DE93005073. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1990, the Safety Analysis Group at the Savannah River Site 
(SRS) began development of an Accident Management program. 
The program was designed to provide a total system which would 
meet the Department of Energy (DOE) Safety Performance Crite- 
ria, in regard to severe accident management, in the most effective 
manner. This paper will present two significant changes in the cur- 
rent SRS Accident Management program which will be used to 
meet these expanded needs. The first and most significant change 
will be to expand the diversity of the groups involved in the Acci- 
dent Management process. In the future, organizations such as 
Environmental Safety, Health & Quality Assurance, Emergency 
Planning, Site Management, Human Factors, Risk Assessment, 
and many others will work as an integrated team to solve facility 
problems. Organizations such as Materials Technology, Equipment 
Engineering and many of the laboratories on site will be utilized as 
support groups to increase the technical capability for specific acci- 
dent analyses. This phase of the program is currently being 
structured, and should be operational by January of 1993. 


12262 (WSRC-MS-92-359) Remote radioactive waste drum 
inspection with an autonomous mobile robot. Heckendorn, 
F.M.; Ward, C.R.; Wagner, D.G. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. (CONF-930579-1: 5. topical American Nuclear 
Society (ANS) meeting on robotics and remote systems, Knoxville, 
TN (United States), May 1993). Order Number DE93002404. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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An autonomous mobile robot is being developed to perform re- 
mote surveillance and inspection task on large numbers of stored 
radioactive waste drums. The robot will be self guided through nar- 
row storage aisles and record the visual image of each viewable 
drum for subsequent off line analysis and archiving. The system 
will remove the personnel from potential exposure to radiation, per- 
form the require inspections, and improve the ability to assess the 
long term trends in drum conditions. 


12263 (WSRC-RP-89-453-Vol.1) Savannah River Site envi- 
ronmental implementation plan: Volume 1, Executive 
summary. Westinghouse Savannah River Co., Aiken, SC (United 
States). 1 Aug 1989. 47p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC0O9-76SR00001 ;ACO9- 
89SR18035. Order Number DE93003313. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Formal sitewide environmental planning at the Savannah River 
Site (SRS) began in 1986 with the development and adoption of 
the Strategic Environmental Plan. The Strategic Environmental 
Plan describes the philosophy, policy, and overall program direc- 
tion of environmental programs for the operation of the SRS. The 
Strategic Environmental Plan provided the basis for development of 
the Environmental Implementation Plan (EIP). The EIP is the de- 
tailed, comprehensive environmental master plan for operating 
contractor organizations at the SRS. The EIP provides a process 
to ensure that all environmental requirements and obligations are 
being met by setting specific measurable goals and objectives and 
strategies for implementation. The plan is the basis for justification 
of site manpower and funding requests for environmental projects 
and programs over a five-year planning period. 


12264 (WSRC-RP-90-471) Hurricane Hugo and Its meteo- 
rological effects on the Savannah River Site. Parker, M.J. 
Westinghouse Savannah River Co., Aiken, SC (United States). 26 
Mar 1990. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 


DE93003312. Source: OSTI; NTIS; GPO Dep. 


During its nine day existence, Hurricane Hugo tracked thousands 
of miles, caused millions of dollars in property damage, and took 
many lives. Puerto Rico, Guadeloupe, the Virgin Islands, and 
South Carolina took the brunt of the storm. The staff of meteorolo- 
gists of the Environmental Technology Section (ETS) provided 
briefings and forecasts to assist Savannah River Site management 
in developing appropriate site-wide protective action plans. “Loops” 
created from infrared satellite imagery provided the most useful 
forecasting tool. Single-site, composite radar imagery and wind 
measurements from the nine 200 m towers provided real-time 
monitoring of the effects of Hugo at SRS. A peak wind gust of 64.9 
mph and up to 5.05 inches of precipitation were recorded at SRS. 
An assessment of the potential for wind damage to selected SRS 
facilities, had Hugo passed over SRS, showed that little structural 
damage would have occurred with proper pre-storm preparation. 


12265 (WSRC-RP-91-878) Recommendation to replace 
PVC disposable shoe cover with alternative materials. Slaugh- 
ter, A.E.; Rankin, W.N. Westinghouse Savannah River Co., Aiken, 
SC (United States). 17 Jan 1992. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93003710. Source: OSTI; NTIS; GPO Dep. 

An alternative for disposable shoe covers presently fabricated 
from PVC (polyvinyl chloride) was investigated to minimize disposal 
costs. Plans are to incinerate these items for disposal. The exhaust 
from the incineration of PVC must be processed through a sodium 
hydroxide scrubber to remove the chlorides. A substantial cost sav- 
ings ($700K/yr) would be expected from replacing these supplies 
with similar items fabricated from a material that contains no 
chlorides. This report contains evaluations of submitted to the Sa- 
vannah River Laboratory for testing. 


12266 (WSRC-RP-91-1246-Vol.1) Seismic hazard for the 
Savannah River Site: A comparative evaluation of the EPRI 
and LLNL assessments: Volume 1. Wingo, H.E. Westinghouse 
Savannah River Co., Aiken, SC (United States). 20 May 1992. 
167p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-89SR18035. Order Number DE93006564. 
Source: OSTI; NTIS; INIS; GPO Dep. 





This report was conducted to: (1) develop an understanding of 
causes for the vast differences between the two comprehensive 
studies, and (2) using a methodology consistent with the reconciled 
methods employed in the two studies, develop a single seismic 
hazard for the Savannah River Site suitable for use in seismic 
probabilistic risk assessments with emphasis on the K Reactor. Re- 
sults are presented for a rock site which is a typical because 
detailed evaluations of soil characteristics at the K Reactor are still 
in progress that account for the effects of a soil stablizing grouting 
program. However when the soils analysis is completed, the effects 
of soils can be included with this analysis with the addition of a sin- 
gle factor that will decrease slightly the seismic hazard for a rock 
site. 


12267 (WSRC-RP-92-578) An overview of treatment and 
characterization technologies for environmental remediation at 
the Savannah River Site. Holt, D.L.; Butcher, B.T. Westinghouse 
Savannah River Co., Aiken, SC (United States). May 1992. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE93003384. Source: 
OSTI; NTIS; GPO Dep. 

The Environmental Restoration Department (ERD) at the Savan- 
nah River Site (SRS) has the responsibility to remediate waste 
sites and groundwater to standards as determined by Federal and 
State Authorities. This mission requires that certain programmatic 
interfaces within the ERD, Savannah River Technology Center 
(SRTC, formerly Savannah River Laboratory (SRL)), the Depart- 
ment of Energy Headquarters (DOE-HQ) Office of Technology 
Development (OTD), and outside commercial contractors be uti- 
lized to ensure cost-effective remediation technologies are utilized. 
This paper provides a synopsis of a select cross-section of the 
treatment and characterization technologies currently being 
pursued by ERD. Environmental Restoration Technology (ERT) De- 
partment’s future role in providing the necessary technologies for 
waste sites and groundwater remediation is also discussed. 


12268 (WSRC-RP-—92-845) Available decontamination and 
decommissioning capabilities at the Savannah River Technol 
ogy Center. Polizzi, L.M.; Norkus, J.K.; Paik, |.K.; Wooten, L.A. 
Westinghouse Savannah River Co., Aiken, SC (United States). 19 
Aug 1992. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93006173. Source: OSTI; NTIS; INIS; GPO Dep. 

The Safety Analysis and Engineering Services Group has per- 
formed a survey of the Savannah River Technology Center (SRTC) 
technical capabilities, skills, and experience in Decontamination 
and Decommissioning (D&D) activities. The goal of this survey is 
to enhance the integration of the SRTC capabilities with the techni- 
cal needs of the Environmental Restoration Department D&D 
program and the DOE Office of Technology Development through 
the Integrated Demonstration Program. This survey has identified 
technical capabilities, skills, and experience in the following D&D 
areas: Characterization, Decontamination, Dismantiement, Material 
Disposal, Remote Systems, and support on Safety Technology for 
D&D. This review demonstrates the depth and wealth of technical 
capability resident in the SRTC in relation to these activities, and 
the unique qualifications of the SRTC to supply technical support in 
the area of DOE facility D&D. Additional details on specific 
technologies and applications to D&D will be made available on re- 
quest. 
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12269 (IAEA-INFCIRC—293(Mod.1)) The text of the agree- 
ment of 12 June 1981 between the Government of the 
Socialist Republic of Viet Nam and the International Atomic 
Energy Agency for the application of safeguards to the Da Lat 
research reactor: Suspension of the application of safeguards. 
International Atomic Energy Agency, Vienna (Austria). Dec 1992. 
[1p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Division of Publications, Distribution Unit. 
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The document informs about the suspension of the application of 
safeguards to the Da Lat research reactor from 6 April 1991, when 
the final report was submitted. 


12270 (IAEA-INFCIRC-413) Agreement of 15 October 1992 
between the Government of the Republic of Lithuania and the 
International Atomic Energy Agency for the application of 
safeguards in connection with the Treaty on the Non- 
Proliferation of Nuclear Weapons. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. [36p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Division of Publications, Distribution Unit. 

The document contains two parts. The first one stipulates the 
agreement of Lithuania to accept safeguards on all source or spe- 
cial fissionable material in all peaceful nuclear activities within its 
territory, under its jurisdiction or carried out under its control any- 
where, for the exclusive purpose of verifying that such material is 
not diverted to nuclear weapons or other nuclear explosive 
devices. Part Il specifies the procedures to be applied in the imple- 
mentation of the safeguard provisions of Part I. 


12271 (IAEA-INFCIRC—415) Communication received from 
the Member States of the European Community regarding the 
provision of certain additional information on production, in- 
ventories and international transfers of nuclear material and 
on exports of certain relevant equipment and non-nuclear ma- 
terlal. International Atomic Energy Agency, Vienna (Austria). Dec 
1992. [8p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Division of Publications, Distribution Unit. 

The document reproduces the text of the note verbale received 
by the Director General on 30 November 1992 from the Permanent 
Missions to the Agency of Belgium, Denmark, France, Germany, 
Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain 
and the United Kingdom of Great Britain and Northern Ireland, 
relating to the provision of certain additional information on produc- 
tion, inventories and international transfer of nuclear material and 
on exports of certain relevant equipment and non-nuclear material. 
The note verbale dated 23 November 1992, received by the Direc- 
tor General from the Commission of the European Communities 
and relating to the same subject, is reproduced as well. 


12272 (NUREG/CR-5929) Locking systems for physical 
protection and control. Gee, K.T. (Sandia National Labs., Albu- 
querque, NM (United States)); Scott, S.H. Wilde, M.G.; Highland, 
S.E. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Safeguards and Transportation; Sandia National 
Labs., Albuquerque, NM (United States). Nov 1992. 82p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (SAND—92-1682). 
Source: OSTI; NTIS; GPO. 

The purpose of this NUREG is to present technical information 
that should be useful for understanding and applying locking sys- 
tems for physical protection and control. There are major sections 
on hardware for locks, vaults, safes, and security containers. Other 
topics include management of lock systems and safety considera- 
tions. this document also contains notes on standards and 
specifications and a glossary. 


12273 (UCRL-ID—106454-92-4) Lawrence Livermore Na- 
tional Laboratory Safeguards and Security quarterly progress 
report to the US Department of Energy. Mansur, D.L.; Strait, 
R.S.; Ruhter, W.D. Lawrence Livermore National Lab., CA (United 
States). Nov 1992. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93005835. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The Lawrence Livermore National Laboratory (LLNL) carries out 
safeguards and security activities for the Department of Energy 
(DOE), Office of Safeguards and Security (OSS), as well as other 
organizations, both within and outside the DOE. This document 
summarizes the activities conducted for the OSS during the fourth 
quarter of Fiscal Year 1992 (July through September, 1992). The 
nature and scope of the activities carried out for OSS at LLNL re- 
quire a broad base of technical expertise. To assure projects are 
staffed and executed effectively, projects are conducted by the 
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organization at LLNL best able to supply the needed technical ex- 
pertise. These projects are developed and managed by senior 
program managers. Institutional oversight and coordination is pro- 
vided through the LLNL Deputy Director's office. At present, the 
Laboratory is supporting OSS in three areas: Safeguards Technol- 
ogy; Safeguard System Studies; and Computer Security. The 
remainder of this report describes the activities in each of these 
three areas. The information provided includes an introduction 
which briefly describes the activity, funding information, and the ac- 
tivity task descriptions and summary of accomplishments. 


12274 (UCRL-ID—111039) Development of the FlowSim 
code: An event driven simulation of material flows with time 
dependent risk assessment. Kaufman, A.M. Lawrence Livermore 
National Lab., CA (United States). 13 Aug 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93008847. Source: OSTI; NTIS; GPO 
Dep. 

The need to study and assess life-cycle risks of Pu release by 
nuclear warheads during peace time lead to the development of a 
code which could model day to day operations involving nuclear 
weapons and calculate the associated risk involved in these pro- 
ceedings. The code which accomplishes this risk assessment is 
called FlowSim. FlowSim is an event driven simulation imple- 
mented with the Mathematics computer language. FlowSim uses 
the paradigm of material flows and processes operating on the ma- 
terial in the flow. The Mathematica programming language, which 
is especially designed for dealing with symbolic entities, is used to 
enter the descriptions of both flows and processes at run time. 
Risk rate is calculated at the conclusion of each process and flow. 
Thus, both risk rate and integrated risk are available as outputs for 
the analyst. 


12275 (UCRL-ID—-112095) An approach for evaluating safe- 
guards effectiveness against the violent insider. Buonpane, 
L.M.; Fortney, D.S. Lawrence Livermore National Lab., CA (United 
States). Sep 1992. 22p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93007406. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The violent insider threat poses a special challenge to facilities 
protecting special nuclear material from theft or diversion. These 
insiders could behave as nonviolent insiders to deceitfully defeat 
certain safeguards elements and use violence to forcefully defeat 
hardware or personnel. While several vulnerability assessment (VA) 
tools are available to deal with the nonviolent insider, very limited 
effort has been directed to developing analysis tools for the violent 
threat. In this paper, we present an approach using the results of a 
vulnerability assessment for nonviolent insiders to evaluate violent 
insider scenarios. Since existing tools do not explicitly consider vio- 
lent insiders, the approach is intended for experienced safeguards 
analysts and relies on the analyst to brainstorm possible violent ac- 
tions, to assign detection probabilities, and to ensure consistency. 
The approach is general and can be used with many existing tools 
for evaluating nonviolent insiders. We also customize the approach 
for use with the nonviolent Insider module of ASSESS. 


12276 Technical video documentation UN Security Council 
Resolution 687. 7. IAEA inspection in Iraq October 1991, IAEA 
inspection no. 8 Iraq November 1991. International Atomic En- 
ergy Agency, Vienna (Austria). 1991. 

Description: 15 min. and 8 min.; color; sound. 

This video documents the 7th and 8th IAEA inspections to Iraq 
(Ai Tuwaitha, Ai Atheer, A1 Qa Qaa sites and A1 Hatteen High 
Explosive Test Site) and the destruction and removal of various 
equipment suitable for nuclear weapon development. 


0560 Legislation and Regulations 


Refer also to citation(s) 12037, 12039, 12042, 12044, 12091, 
12108, 12110, 12221, 12271, 12591, 12592, 12593, 12594, 12921, 
14814 


12277 (CEA-CONF-11160) Present situation and influence 
of new ICRP recommendations on radioactive material trans- 
port regulations. Hamard, J.; Ringot, C. CEA Centre d'Etudes de 
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Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire. 1991. [11p.] (In French). (CONF-911105—: Symposium 
on implications of the new ICRP recommendations on radiological 
protection practices, Salamanca (Spain), 26-29 Nov 1991). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The publication of new ICRP recommendations will involve the 
revision of IAEA standards and consequently the revision of trans- 
port regulations for radioactive materials. Transport regulations are 
briefly reviewed and application for radiation protection of workers 
and public is examined. Influence of new recommendations on 
transport regulations and eventual modifications on classification 
and transport of materials, packaging design and permissible expo- 
sure for workers and public in the prospect of regulation revision 
forecasted for 1995. 


12278 (IAEA-INFCIRC—209(Rev.1/Mod.1/Add.1)) Communi- 
cations received from Members regarding the export of 
nuclear material and of certain categories of equipment and 
other material. international Atomic Energy Agency, Vienna (Aus- 
tria). Dec 1992. [2p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available in English, French, Russian and Span- 
ish from IAEA Division of Publications, Distribution Unit. 

The document reproduces the letter dated 22 October 1992, re- 
ceived by the Director General from the Resident Representative of 
France to the Agency, concerning the export of nuclear material 
and of certain categories of equipment and other material. 
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Refer also to citation(s) 14710 
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Refer also to citation(s) 13670, 13720 


12279 (UCRL-ID—109091) An overview of the video switch 
management system for AVLIS experiments. Palasek, R.L.; Kil- 
lian, M.J.; Zimmerman, M.D. Lawrence Livermore National Lab., 
CA (United States). Sep 1991. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93007414. Source: OSTI; NTIS; GPO Dep. 

The use of video images in the AVLIS systems is pervasive. 
Video images are taken, and displayed for functions such as point- 
ing and centering, surveying (finding beam location), examining 
overlap of beams, and diagnostic analyses. The process laser light 
is generated, converted, tuned, amplified, split, and recombined in 
many stages; each stage relies on video images for operation, 
control and feedback. Without the ability to bring these many im- 
ages together into one control room, operation and diagnostics of 
the AVLIS processes would be practically impossible. Of all auxil- 
iary systems in the AVLIS process, video service is probably 
second only to the safety interlock system in importance. The 
video switch management computer system was needed to imple- 
ment a virtual switch, where no commercial cross point switch was 
large enough or of practical cost. The system routes images to re- 
mote operator stations, integrates control of video image switching 
into the control of process devices, and reduces the cost and rack 
space needs of hardware controllers in work areas where there are 
numerous monitors. Access to remote images allow both operators 
and experimenters in one area to see images from other areas of 
the light chain. In some experiments, the process is physically dis- 
tributed across the laboratory; problem resolution is facilitated if 
personne! at distant stations can see and talk about the same im- 
age simultaneously. 


0702 Radiation Sources 


Refer also to citation(s) 12434, 13153, 13214, 13464, 13633 


12280 (EGG-PHY-9881) User's description of a set of 
152Eu sources of precisely known relative strengths and accu- 
rately known activities. Gehrke, R.J.; Rogers, J.W.; Baker, J.D. 
EG and G idaho, Inc., Idaho Falls, ID (United States). Sep 1991. 





30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE93006862. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A calibration source emitting multiple gamma rays is often used 
to measure at a specified distance a gamma-ray detector’s photo- 
peak efficiency as a function of energy. Under the following 
experimental conditions, however, it may be necessary to make 
additional measurements at other distances or apply count-rate 
corrections. (1) When the activity of the calibration source differs 
appreciably from that of the unknown sample to be analyzed, count 
rate corrections may need to be applied to the measured gamma- 
ray emission rates. (2) If the efficiency was measured at one 
source-detector geometry and the sample to be analyzed was 
counted at another, either the efficiency function at the other geom- 
etry needs to be measured or a correction factor needs to be 
applied to the gamma-ray emission rates or sample activity to ac- 
count for the different source-detector geometry. To assist in the 
analysis of samples and the measurement of detector efficiencies 
under the above special conditions two separate sets of “point” 
1S2Eu [(half-life: 13.33 + 0.04) y] sources with ~10 sources in 
each set were prepared. The activities of the sources in each set 
varied from ~ 0.2 to ~500 microcuries and their relative strengths 
were determined from gravimetrically measured aliquots. 


12281 (ENEA-RT-NUCL-91-03) Cemented medium and low 
level waste matrix tomography: RATS simulation code. Dionisi, 
M.; Zeppa, P.; Quintavalli, P.; Remetti, R. ENEA, Casaccia (Italy). 
Area Nucleare; Rome Univ. (Italy). Dipt. di Energetica. 1992. 56p. 
(In Italian). (RT/NUCL-91-03). Order Number DE93769411. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The RATS (RA wastes Tomography Simulation) computer code 
for the simulation of industrial tomography (with radioactive source) 
of low and medium level waste packages is described. This code 
allows the optimization of source activity and analysis time versus 
the accuracy of the tomographic reconstruction of a user made 
phantom. Further more, a comparative study of various sources of 
inaccuracy such as finite values for beam width, radioactive decay 
statistics, and the effect of choosing particular values of mathemati- 
cal parameters of image reconstruction methodologies, is also 
allowed. Single pencil beam as well as fan beam geometries may 
be simulated. Image reconstruction routines, for both geometries, 
are implemented within the code. Reconstructed tomograms are 
displayed on the computer screen by a chromatic code of the ab- 
sorption coefficient. 


12282 (INIS-mf-13441) Report of the IAEA consultants’ 
meeting on real-time nondestructive monitoring of wear and 
corrosion using the thin layer activation technique. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jan 1993. [80p.] 
(CONF-9005440-: IAEA consultants’ meeting on real-time nonde- 
structive monitoring cf wear and corrosion using the thin layer 
activation technique, Vienna (Austria), 15-18 May 1990). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The report includes 5 papers presented by the participants and 
Conclusions and Recommendations of the meeting. A separate ab- 
stract was prepared for each paper. Refs, figs and tabs. 


12283 (INIS-mf-13441, pp. 5-22) Thin layer activation tech- 
niques in research and industry. Conlon, T.W. (AEA Technology 
(United Kingdom). Accelerator Applications Dept.). International 
Atomic Energy Agency, Vienna (Austria). Jan 1993. (CONF- 
9005440—: IAEA consultants’ meeting on real-time nondestructive 
monitoring of wear and corrosion using the thin layer activation 
technique, Vienna (Austria), 15-18 May 1990). In Report of the 
IAEA consultants’ meeting on real-time nondestructive monitoring 
of wear and corrosion using the thin layer activation technique. 
[80p.] Order Number DE93617422. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The following key application of thin layer activation technique 
(TLA) are discussed: ion-erosion in fusion tokamaks, bio- 
engineering technology, automobile industry. Future developments 
of the techniques, such as fission fragment TLA, multi-layer TLA 
and recoil implantation are discussed as well. 7 refs, 6 figs, 1 tab. 


12284 (INIS-mf—13441, pp. 23-35) Thin layer activation with 
charged particles applications and remarks. Jeanneau, B. 
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(Commissariat a l'Energie Atomique (France). Office de Rayon- 
nements lonisants). International Atomic Energy Agency, Vienna 
(Austria). Jan 1993. (CONF-9005440—: IAEA consultants’ meeting 
on real-time nondestructive monitoring of wear and corrosion using 
the thin layer activation technique, Vienna (Austria), 15-18 May 
1990). In Report of the IAEA consultants’ meeting on real-time 
nondestructive monitoring of wear and corrosion using the thin 
layer activation technique. [80p.] Order Number DE93617422. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The applications of thin layer activation technique with charged 
particles produced by a cyclotron measure wear or corrosion of 
materials are presented. 5 refs. 


12285 (INIS-mf-13441, pp. 37-45) Thin layer activation 
technique applications in the USSR. Konstantinov, |.0. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (Russian Federation). Fiziko-Ehnergeticheskij _Inst.); 
Leonov, A.|. International Atomic Energy Agency, Vienna (Austria). 
Jan 1993. (CONF-9005440—: IAEA consultants’ meeting on real- 
time nondestructive monitoring of wear and corrosion using the thin 
layer activation technique, Vienna (Austria), 15-18 May 1990). In 
Report of the IAEA consultants’ meeting on real-time nondestruc- 
tive monitoring of wear and corrosion using the thin layer activation 
technique. [80p.] Order Number DE93617422. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The main applications of thin layer activation techniques using 
the U-150 cyclotron of the Institute of Physics and Power Engi- 
neering in Obninsk are discussed. 22 refs, 3 figs. 


12286 (INIS-mf—13441, pp. 47-59) Activation technique for 
industry at the Debrecen Cyclotron Laboratory: Status report. 
Mahunka, |. (Magyar Tudomanyos Akademia, Debrecen (Hungary). 
Atommag Kutato Intezete); Ditroi, F. International Atornic Energy 
Agency, Vienna (Austria). Jan 1993. (CONF-9005440—: IAEA con- 
sultants’ meeting on real-time nondestructive monitoring of wear 
and corrosion using the thin layer activation technique, Vienna 
(Austria), 15-18 May 1990). In Report of the IAEA consultants’ 
meeting on real-time nondestructive monitoring of wear and corro- 
sion using the thin layer activation technique. [80p.] Order Number 
DE93617422. Source: OSTI; NTIS (US Sales Only); INIS. 

The applications of activation techniques with charged particle 
beams produced by the Debrecen cyclotron are discussed. 11 refs, 
2 figs, 1 tab. 


12287 (INIS-mf-13441, pp. 61-76) Radionuclide technique 
in mechanical engineering in Germany. Fehsenfeld, P. (Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Kernphysik 3); Kleinrahm, A.; Schweickert, H. Internationa! Atomic 
Energy Agency, Vienna (Austria). Jan 1993. (CONF-9005440—: 
IAEA consultants’ meeting on real-time nondestructive monitoring 
of wear and corrosion using the thin layer activation technique, 
Vienna (Austria), 15-18 May 1990). In Report of the IAEA consul- 
tants’ meeting on real-time nondestructive monitoring of wear and 
corrosion using the thin layer activation technique. [80p.] Order 
Number DE93617422. Source: OSTI; NTIS (US Sales Only); INIS. 
A subject of increasing application of cyclotron machines is the 
"Radionuclide Technique in Mechanical Engineering” (RTM), a 
measuring system that enables wear and corrosion diagnostics of 
components of operating machines, apparatus or processing 
plants. The three components of the RTM-system, the thin layer- 
activation at the cyclotron, the measuring methods and the 
measuring instruments for application in industry, have been devel- 
oped systematically at KfK over more than 15 years are are being 
used increasingly by industry in Germany, Japan and the United 
States. The present development of RTM to modern problems in 
engineering and material research as well as the successful appli- 
cation in new industrial areas will be reported. (author). 10 figs. 


12288 (INIS-mf—13478) Industrial radiography: Manual for 
the syllabi contained in IAEA-TECDOC-628, training guidelines 
in non-destructive testing techniques. Training course series. In- 
ternational Atomic Energy Agency, Vienna (Austria). Nov 1992. 
[373p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Industrial radiography is a non-destructive testing (NDT) method 
which allows components to be examined for flaws without interfer- 
ing with their usefulness. It is one of a number of inspection 
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methods which are commonly used in industry to control the qual- 
ity of manufactured products and to monitor their performance in 
service. Because of its involvement in organizing training courses 
in all the common NDT methods in regional projects in Asia and 
the Pacific and Latin America and the Caribbean and in many 
country programmes, the Agency is aware of the importance of 
standardizing as far as possible the syllabi and training course 
notes used by the many experts who are involved in presenting the 
training courses. IAEA-TECDOC-628 "Training Guidelines in Non- 
destructive Testing” presents syllabi which were developed by an 
Agency executed UNDP project in Latin America and the Caribbean 
taking into account the developmental work done by the Interna- 
tional Committee for Non-destructive Testing. Experience gained 
from using the radiography syllabi from TECDOC-628 at national 
and regional radiography training courses in the Agency executed 
UNDP project in Asia and the Pacific (RAS/86/073) showed that 
some guidance needed to be given to radiography experts en- 
gaged in teaching at these courses on the material which should 
be covered. The IAEA/UNDP Asia and Pacific Project National 
NDT Coordinators therefore undertook to prepare Radiography 
Training Course Notes which could be used by experts to prepare 
lectures for Level 1,2 and 3 radiography personnel. The notes 
have been expanded to cover most topics in a more complete 
manner than that possible at a Level 1, 2 or 3 training course and 
can now be used as source material for NDT personnel interested 
in expanding their knowledge of radiography. Refs, figs and tabs. 


12289 (INIS-mf—13495) Utilization of filtered neutron beams 
at Dalat nuclear research reactor. Pham Duy Hien (Nucl. Res. 
Inst., Dalat (Vietnam)); Luong Ngoc Chau; Vuong Huu Tan; Nguyen 
Trong Hiep; Le Ba Phuong. Nuclear Research Inst., Da Lat (Viet 
Nam). 1991. [11p.] (CONF-9111301-: ASRR-Ill, Tokai-mura 
(Japan), Nov 1991). Source: OSTI; NTIS (US Sales Only); INIS. 

Paper presented at the ASRR-IIIl; Tokai-mura (Japan); Nov 1991. 

Neutron beam utilizations in basic and applied researches have 
been important activities at Dalat nuclear reactor. The neutron fil- 
ters with single crystal of silocon are used to produce thermal 
neutrons at the tangential horizontal channel and quasi- 
monoenergetic 144 keV and 54 keV neutrons at the piercing beam 
tube. The paper presents some relevant characteristics of the fil- 
tered neutron beams in prompt gamma-ray activation analysis and 
in nuclear data measurements are briefly described. (author). 8 
refs, 3 tabs, 9 figs. 


12290 (PNL-SA-21588) Remote fabrication of 1'7Cs 
sources at Hanford. Seay, J.M. (Pacific Northwest Lab., Richland, 
WA (United States)); Moore, F.W. Pacific Northwest Lab., Rich- 
land, WA (United States). Nov 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-930403-12: 5. topical meeting on robotics and remote sys- 
tems, Knoxville, TN (United States), 26-29 Apr 1993). Order 
Number DE93005099. Source: OSTI; NTIS; INIS; GPO Dep. 

Gamma sources of 1°” Cesium that are double encapsulated in 
stainless stee! may be used in nuclear instruments calibration, in 
medical blood irradiators, and in various research applications. The 
production of such gamma sources in the US was reestablished by 
the US Department of Energy at the Hanford Site in Richland, 
Washington. This paper describes (1) the assembly process used 
at Hanford to encapsulate radioactive '°?Cesium in a remote envi- 
ronment, and (2) the equipment and process used to assemble 
and test two types of double-encapsulated sources. 


12291 (UCRL-ID—-112186) Atomic scale stitching of beryl 
lium coatings to carbon substrates using 200-keV carbon ions. 
Wirtenson, G.R.; Musket, R.G. Lawrence Livermore National Lab., 
CA (United States). Oct 1992. 11p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93007392. Source: OSTI; NTIS; GPO 
Dep. 

Passage of ions through the interface between a non-reactive 
film and substrate can dramatically enhance the adhesion of the 
film to the substrate. When essentially all the energy deposited by 
the ions at the interface can be accounted for by electronic excita- 
tion, the enhancement process has been termed stitching. We 
have used this phenomenon to enhance the adhesion of 240-nm 
thick beryllium films to polished, vitreous carbon substrates using 
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200-keV carbon ions. The adhesion of the as-deposited films was 
below that necessary to pass the “Scotch-tape-test”. Carbon ion 
fluences greater than about 1 x 10'* C/cm? were sufficient to en- 
hance the adhesion enough to ensure passage of the tape test 
without affecting the optical properties of the films. In addition, the 
films remained adherent after exposure to a pulse of soft x rays. 


0703 Isotopic Power Supplies 
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12292 (INIS-mf-13473) Analysis of elements that influence 
in customers acceptation for introduce new irradiation plants. 
This analysis was focused to National Enterprises (Nourishing 
sector). Zendejas Villanueva, M.A. Universidad Autonoma del 
Estado de Mexico, Toluca (Mexico). Facultad de Contaduria y Ad- 
ministracion. 1992. [137p.] (In Spanish). Source: OSTI; NTIS (US 
Sales Only); INIS. 

There are several necessities among human being that have to 
be satisfied such as: physiological requirements, the main of this is 
the nourishment supply. This is the main daily topic to discussion 
among several countries and it is a serious problem of mankind. 
Lack of nourishments affect, thousands of people all over the 
world. The problem becomes greater if we consider the low pro- 
ductivity, an inadequated nourishment storage and also a deficient 
equipment to distribute those fresh products that have to travel 
long distances. This problem has not been solved despite of the 
existence of several technics. Many studies have been developed 
during a long time in order to obtain new choices in nourishment 
preservation. As a result of nuclear investigations there is now a 
method that offers several advantages in nourishmenting industry 
which is known as Food Irradiation. This treatment had been 
described to be adapted to a four elements corresponding to mar- 
keting technics in which the use of service to describe their 
characteristics and applies of nourishment irradiation, price and 
utilization of advertising and sales promotion to be known. The Na- 
tional Institute of Nuclear Research in Mexico has an Industrial 
Gamma Irradiation Source, which give services to pharmaceutical 
sectors, cosmetics and nourishments, and about october 1991 
didn’t allow satisfy this demand, for such reason in november 
every year carry out the feasibility for the installation of new irradia- 
tion plants in this country. This research showed a great interest 
from representatives of enterprises of the Mexico city area. It is 
necessary to increase the use of this technique and to install other 
irradiation plants in order to improve the quality of our products 
and to obtain a better acceptance in the international and local 
market (Author). 
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12293 (DOE/MC/26367-3235) Production of low-cost hy- 
drogen: [Eleventh quarterly] technical progress report, [April 
1, 1992—June 30, 1992]. Manufacturing and Technology Conver- 
sion International, Inc., Columbia, MD (United States). [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-89MC26367. (MTCI-10039-11). Order Number 
DE93008070. Source: OSTI; NTIS; GPO Dep. 

This eleventh Quarterly Technical Progress Report presents the 
results of work accomplished during the period April 1, 1992 
through June 30, 1992 under Contract No. DE-AC21-88MC26367 
entitled “Production of Low-Cost Hydrogen.” The overall objective 
of this program is to verify the ability of the MTCI indirectly heated 
fluid-bed gasifier to produce a hydrogen-rich product gas from liq- 
uefaction by-product streams and from char produced in mild 
gasification processes. The characterization unit was renovated 
and another bumer/exhaust designed to replace the one that has 





been in use for several years. Initial shakedown tests for bed caici- 
nation indicated that the gasifier should be changed with fresh 
limestone and kept at temperature, with whatever make-up was re- 
quired to maintain bed height until calcination was completed as 
determined by the CO concentration. Char gasification was then 
initiated and two relatively long-term tests (15.5 and 10.5 hours) 
were completed at two different temperatures. 
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12294 (DOE/ER/13337—4) Membrane vesicles: A simplified 
system for studying auxin transport: Final technical report. 
Goldsmith, M.H.M. Yale Univ., New Haven, CT (United States). 
[1989]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER13337. Order Number 
DE93007961. Source: OSTI; NTIS; GPO Dep. 

Indoleacetic acid (IAA), the auxin responsible for regulation of 
growth, is transported polarly in plants. Several different models 
have been suggested to account for IAA transport by cells and its 
accumulation by membrane vesicles. One model sees diffusion of 
IAA driven by a pH gradient. The anion of a lipophilic weak acid 
like IAA or butyrate accumulates in an alkaline compartment in ac- 
cord with the size of the pH gradient The accumulation of IAA may 
be diminished by the permeability of its lipophilic anion. This anion 
leak may be blocked by NPA. With anion efflux blocked, a gradient 
of two pH units would support an IAA accumulation of less than 
50-fold at equilibrium (2) Another model sees diffusion of IAA in 
parallel with a saturable symport (IAA~ + nH*), driven by both the 
pH gradient and membrane voltage. Such a symport should be 
highly accumulative, however, with a lipophilic weak acid such as 
IAA, net diffusive efflux of IAAH whenever IAAHI, > IAAH, would 
constitute a leak. (3) A third model sees a pH change driven IAA 
uptake and saturable symport enhanced by internal binding sites. 
Following pH gradient-driven accumulation of IAA, the anion may 
bind to an intravesicular site, permitting further uptake of IAA. NPA, 
by blocking anion efflux, enhances this binding. We have reported 
that membrane vesicles isolated from actively growing plant tissues 
are a good system for studying the mechanisms involved in the 
transport and accumulation of auxin. 
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12295 (CONF-9109448-1) Short rotation woody crops: Us- 
ing agroforestry technology for energy in the United States. 
Wright, L.L.; Ranney, J.W. Oak Ridge National Lab., TN (United 
States). [1991]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 2. Brazil- 
ian meeting on forestry economics and planning: agroforestry 
systems in Brazil; Caritibo (Brazil); 30 Sep - 4 oct 1991. Order 
Number DE93003600. Source: OSTI; NTIS; INIS; GPO Dep. 

Agroforestry in the United States is being primarily defined as 
the process of using trees in agricultural systems for conservation 
purposes and multiple products. The type of agroforestry most 
commonly practiced in many parts of the world, that is the planting 
of tree crops in combination with food crops or pasture, is the type 
least commonly practiced in the United States. One type of agro- 
forestry technique, which is beginning now and anticipated to 
expand to several million acres in the United States, is the planting 
of short-rotation woody crops (SRWCs) primarily to provide fiber 
and fuel. Research on SRWC’s and environmental concerns are 
described. 


12296 (CONF-9112154—) Energy from agriculture. Residual 
matter and specially produced raw materials. Proceedings. 
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Bayerisches Staatsministerium fuer Ernaehrung, Landwirtschaft 
und Forsten. Berichte. Richter, W. (Bayerische Landesanstalt fuer 
Tierzucht, Grub (Germany). Sachgebiet Umweltfragen in der Tier- 
ernaehrung). Bayerisches Staatsministerium fuer Ernaehrung, 
Landwirtschaft und Forsten, Muenchen (Germany). Referat Land- 
maschinenwesen und Energiewirtschaft. Dec 1991. 137p. (in 
German). From 7. information meeting on energy from agriculture - 
residual matter and specially produced raw materials; Grub (Ger- 
many); 3 Dec 1991. Order Number DE93768754. Source: OSTI; 
NTIS (US Sales Only). 

The papers of this conference deal with the production and us- 
age of renwable raw materials. This includes reports about wood 
and straw combustion as well as utilisation of vegetable oils as fuel 
and lubricants, cultivation of energy plants and biogas plants. (EF). 


12297 (NUTEK-EO-92-3) Studies on harvesting techniques 
for short rotation energy forestry. Danfors, B. (Swedish Inst. of 
Agricultural Engineering, Uppsala (Sweden)); Norden, B. Swedish 
National Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden); Swedish Inst. of Agricultural Engineering, Up- 
psala (Sweden). 1992. 76p. (In Swedish). Project NUTEK-194-017. 
(JTI-150). Order Number DE93769981. Source: OSTI; NTIS. 

With 5 p. English summary. 

The measurements made have mainly been limited to the har- 
vesting capacities of the machines in different well documented 
stands of Salix. On each occasion the harvesters were studied for 
several hours for observations of, @.g., driving routines and all- 
round function. The direct capacity measurements were 
subsequently made during a shorter period with very detailed mea- 
surements of different work operations. This enables calculations to 
be made of future performance under different conditions. To en- 
able comparisons to be made also between machines working in 
different stands, these have been given a detailed description as 
regards the amount of material in tonnes/hectare and the number 
of stems. The machines studied differ as regards the product deliv- 
ered. Two of them produce chips of a quality that can be delivered 
directly to most end-users. A third produces chunk wood, in this 
case 40-60 mm long pieces of the stems. The other machines har- 
vest whole Salix stems and deliver them in larger or smaller heaps 
on the field or at a landing. The harvested material has been 
weighed and the dry matter contents calculated. The technical 
data, etc. on the different harvesters are discussed in a separate 
chapter, where the largest harvesting capacities achieved in con- 
nection with the work studies are also given. Correspondingly, the 
harvesting capacities have also been calculated on each individual 
occasion. A description of how the capacity calculations are made 
is given. (author) (3 refs., 5 tabs., 15 figs.). 
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12298 (DOE/ER/14004—4) Molecular characterization of the 
lignin-forming peroxidase: Role in growth, development and 
response to stress: Progress summary report, April 1, 1992— 
March 31, 1993. Lagrimini, L.M. Ohio State Univ., Columbus, OH 
(United States). Dept. of Horticulture. 1993. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER14004. (CONF-9208208-1: Annual meeting of American 
Society of Plant Physiologists (ASPP), Pittsburgh, PA (United 
States), Aug 1992). Order Number DE93008547. Source: OSTI; 
NTIS; GPO Dep. 

This laboratory has continued its comprehensive study of the 
structure and function of plant peroxidases and their genes. Specif- 
ically, we are characterizing the anionic peroxidase of tobacco. 
During the past year we have completed the nucleotide sequence 
of the tobacco anionic peroxidase gene, joined the anionic peroxi- 
dase promoter to B-glucuronidase and demonstrated expression in 
transformed plants, measured lignin, auxin, and ethylene levels in 
transgenic tobacco plants over-expressing the anionic peroxidase, 
developed chimeric peroxidase genes to over-or under-express the 
anionic peroxidase in tissue specific manner in transgenic plants, 
and over-expressed the tobacco anionic peroxidase in transgenic 
tomato and sweetgum plants. 
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12299 (ETSU-B-1315) Use of nucleic acid technology in 
landfill: A feasibility study. Widdick, D.A.; Embley, T.A. Polytech- 
nic of East London (United Kingdom). 1992. 79p. Order Number 
DE93769690. Source: OSTI; NTIS (US Sales Only). 

Most of the research on methane production from landfill sites 
has concentrated on physical aspects of the site and on refuse it- 
self. Relatively little work has been carried out on the microbiology 
of landfill. The microbiology of landfill sites is vitally important be- 
cause it is the microbial community which is responsible for the 
decomposition of refuse and for the production of methane. If the 
key organisms involved in these processes can be identified it may 
be possible to understand or even modify their activity and to 
improve methane production. In order to understand landfill micro- 
biology one must be able to identify the organisms present in 
landfill; and to determine their numbers and relative activities. Nu- 
cleic acid technologies can be used to identify the most abundant, 
and by inference the most important, microorganisms within landfill. 
Enumeration can be achieved by designing nucleic acid probes 
which are specific for particular microorganisms. (author). 


12300 (Juel-2644) Investigations into the effects of ethanol 
and the metabolism of Zymomonas mobilis. Hermans, M. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Biotech- 
nologie; Duesseldorf Univ. (Germany). Jul 1992. 123p. (In German). 
Order Number DE93768772. Source: OSTI; NTIS (US Sales Only). 

Zymomonas mobilis is known to have a high tolerance for 
ethanol. As this investigation shows, the membrane stability, the 
activities of catabolic enzymes, the life, a high energy charge and 
cell-internal ATP concentration are maintained for a long period of 
time even at 100 g/l of ethanol. Irrespective of growth, this permits 
continuous formation of 100 g/l of ethanol in two-stage fermenta- 
tion processes. (orig./EF). 


12301 (Juel+-2674) Sugar tolerance of Zymomonas mobilis. 


Struch, T. Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Biotechnologie; Duesseldorf Univ. (Germany). Sep 1992. 112p. (In 
German). Order Number DE93771765. Source: OSTI; NTIS (US 


Sales Only). 

The ethanol-producing bacterium Zymomonas mobilis is charac- 
terized by a high tolerance for concentrated, extracellular sugar 
solutions (up to 40% w/v). The mechanisms underlying the toler- 
ance of Z. mobilis for concentrated glucose, fructose and 
glucose-fructose solutions were investigated. (orig/EF). 


12302 Combined enzyme mediated fermentation of cellu- 
lose and xylose to ethanol. Lastick, S.M.; Mohagheghi, A.; 
Tucker, M.P.; Grohmann, K. To Dept. of Energy. 21 Mar 1991. 
USAA patent application 7-672,98. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93008234. Source: OSTI; NTIS; GPO Dep. 

A process for producing ethanol from mixed sugar streams from 
pretreated biomass comprising xylose and cellulose using enzymes 
to convert these substrates to fermentable sugars; selecting and 
isolating a yeast having the ability to ferment these sugars as they 
are being formed to produce ethanol; loading the substrates with 
the fermentation mix composed of yeast, enzymes and substrates; 
fermenting the loaded substrates and enzymes under anaerobic 
conditions at a pH range of between about 5.0 to about 6.0 and at 
a temperature range of between about 35°C to about 40°C until 
the fermentation is completed, the xylose being isomerized to xylu- 
lose, the cellulose being converted to glucose, and these sugars 
being concurrently converted to ethanol by yeast through means of 
the anaerobic fermentation; and recovering the ethanol. 


12303 (SLAC-410) X-ray absorption spectroscopic studies 
of the dinuclear iron center in methane monooxygenase and 
the sulfure and chlorine centers in photographic materials. De- 
Witt, J.G. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Dec 1992. 284p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00515. 
(SLAC/SSRL-0003). Order Number DE93008625. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The dinuclear iron center of the hydroxylase component of 
soluble methane monooxygenase (MMO) from Methylococcus cap- 
sulatus and Methylosinus trichosporiwn has been studied by X-ray 
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absorption spectroscopy. Analysis of the Fe K-edge EXAFS re- 
vealed that the first shell coordination of the Fe(HI)Fe(IH) oxidized 
state of the hydroxylase from M. capsulatus consists of approxi- 
mately 6 N and 0 atoms at an average distance of 2.04 A. The 
Fe-Fe distance was determined to be 3.4 A. No evidence for the 
presence of a short oxo bridge in the iron center of the oxidized 
hydroxylase was found, suggesting that the active site of MMO is 
significantly different from the active sites of the dinuclear iron pro- 
teins hemery and ribonucleotide reductase. In addition, the results 
of the first shell fits suggest that there are more oxygen than nitro- 
gen donor ligands. 
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12304 (NUTEK-FBT-92-15) Characterization of ashes from 
wood and straw. Olanders, B. (Chalmers Univ. of Technology and 
Gothenburg Univ. (Sweden). Dept. of Inorganic Chemistry); 
Steenari, B.M. Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden); Chalmers Univ. of 
Technology and Univ. of Goeteborg, Goeteborg (Sweden). Dept. of 
Inorganic Chemistry. Jun 1992. 39p. Project NUTEK-276-508. 
(CTH-OOK-—92-03). Order Number DE93769982. Source: OSTI; 
NTIS. 

Three fuels (two bark/wood chips fuels and one straw fuel) and 
the ashes from the combustion of these fuels in a laboratory fixed 
bed furnace were studied with regard to element content, crystalline 
compounds, sintering and melting temperatures. The ashes of the 
two bark/wood chips fuels contain less potassium and silicon and 
more calcium than ashes of the straw fuel. The content of potas- 
sium is lower than in the original fuel and the content of calcium 
higher for all fuels. Ashes of the bark/wood chips fuels from sub- 
stoichiometric experiments showed a higher content of calcium and 
a lower content of silicon than the ashes from over-stoichiometric 
experiments. This behaviour could not be seen for the straw 
ashes. Even though part of the potassium probably leaves the fuel 
bed as gaseous compounds, there is still enough in the straw 
ashes to cause sintering problems. The straw ashes melted at 
about 970 deg C, while the two bark/wood ashes melted at 1465 
and 1480 deg C respectively. The combustion temperature was 
about 1000-1100 deg C for the straw fuel and 1100-1200 deg C for 
the two bark/wood chips fuels. The main crystalline compounds 
found were CaCO3, CaO, SiO2, KCl, Ke2SO4 and MgO. KCI and 
K2SO, was clearly found in the ashes from straw but only traces in 
the ashes from the bark/wood chips fuels. CaCO3 was present in 
ashes prepared at 400 deg C and was converted to CaO when the 
ashes were heated above that temperature. Also calcium silicates, 
potassium calcium silicate and calcium magnesium silicate were 
found. All potassium containing compounds detected have low 
melting temperatures, which can be an explanation for the sintering 
tendency of the straw ashes. The crystalline compounds found in 
the ashes are examples of the compounds which can form during 
the combustion of biomass fuels and also, possibly act as catalytic 
substance for NO reduction. (authors) (15 refs., 7 figs., 9 tabs.). 
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12305 (SAND-92-8216) Ash deposition during biomass 
and coal combustion: A mechanistic approach. Baxter. L.L. 
Sandia National Labs., Livermore, CA (United States). Dec 1992. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DR00789. (CONF-9201132-1: Biomass and 
bioenergy, 1992, Reno, NV (United States), Jan 1992). Order 
Number DE93006454. Source: OSTI; NTIS; GPO Dep. 

The variability in both inorganic and organic properties of bio- 
mass fuels is large. This paper discusses combustion-driven 
transformations and deposition of inorganic material found in solid 
fuels, with a focus on the formation of deposits and their proper- 
ties. A small number of mechanisms is used to describe both the 
transformations and deposition. The discussion below outlines this 
mechanistic approach to describing the fate of inorganic material in 
solid fuels with a particular focus on the mechanisms of ash depo- 
sition. This mechanistic approach has the potential of embracing a 





large range of fuel variations, combustor types, and operating con- 
ditions without the need of developing extensive databases or 
testing procedures for each new situation. The approach has been 
successfully demonstrated for coal combustion, and examples from 
coal experiments will be used as illustrations. The same methodol- 
ogy and logic can be applied to biomass combustion. A comparison 
of coal and biomass is briefly presented, including the chemical 
structures and the modes of occurrence of inorganic material in the 
fuels. The major mechanisms of ash deposition during combustion 
of coal and biomass are related to the types of inorganic material 
in the fuel and the combustion conditions. The effects of fuel (bio- 
mass or coal) characteristics and combustor operating conditions 
on ash properties such as tenacity, emissivity, thermal conductivity, 
morphology, strength, chemical composition, viscosity, and rate of 
growth are discussed. A mechanistic model describing ash deposi- 
tion in solid-fuel combustors is presented and used to postulate 
characteristics of ash deposits formed in biomass combustors. 


0930 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 12295 


12306 (NEI-DK-1054) Liquid fuel from biomass: Potentials 
in Denmark. Breinholt, T. (Energistyrelsen (Denmark)); Gylling, M.; 
Parsby, M.; Meyer Henius, U.; Sander Nielsen, B. Sep 1992. 
162p. (In Danish). Contract ENS-151/92-0003. Order Number 
DE93769884. Source: OSTI; NTIS; INIS. 

EFP-92. 

Various options for Danish production of liquid motor fuels from 
biomass have been studied in the context of the impact of EEC 
new common agricultural policy on prices and production quantities 
of crops, processes and production economy, restraints concerning 
present and future markets in Denmark, environmental aspects, in 
particular substitution of fossil fuels in the overall production and 
end-use, revenue loss required to assure competition with fossil fu- 
els and national competence in business, industry and research. 
The options studied are rapeseed oil and derivates, ethanol, 
methanol and other thermo-chemical conversion products. The 
study shows that the combination of fuel production and co- 
generation of heat and electricity carried out with energy efficiency 
and utilization of surplus electricity is important for the economics 
under Danish conditions. Considering all aspects, ethanol produc- 
tion seems most favorable but in the long term, pyrolyses with 
catalytic cracking could be an interesting option. The cheapest 
source of biomass in Denmark is straw, where a considerable 
amount of the surplus could be used. Whole crop harvested wheat 
on land otherwise set aside to be fallow could also be an important 
source for ethanol production. Most of the options contribute favor- 
ably to reductions of fossil fuel consumption, but variations are 
large and the substitution factor is to a great extent dependent on 
the individual case. (AB) (32 refs.). 


0950 Environmental Aspects 
Refer also to citation(s) 12295 


12307 (ANL/ES/CP-—78570) Emissions from ethanol and 
LPG fueled vehicles. Pitstick, M.E. Argonne National Lab., IL 
(United States). [1992]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930120—4: 72. Transportation Research Board meeting, 
Washington, DC (United States), 10-14 Jan 1993). Order Number 
DE93006410. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper addresses the environmental concerns of using neat 
ethanol and liquified petroleum gas (LPG) as transportation fuels in 
the US Low-level blends of ethanol (10%) with gasoline have been 
used as fuels in the US for more than a decade, but neat ethanol 
(85% or more) has only been used extensively in Brazil. LPG, 
which consists mostly of propane, is already used extensively as a 
vehicle fuel in the US, but its use has been limited primarily to con- 
verted fleet vehicles. Increasing US interest in alternative fuels has 
raised the possibility of introducing neat ethanol vehicles into the 
market and expanding the number of LPG vehicles. Use of such 
vehicles and increased production and consumption of fuel ethanol 
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and LPG will undoubtedly have environmental impacts. If the im- 
pacts are determined to be severe, they could act as barriers to 
the introduction of neat ethanol and LPG vehicles. Environmental 
concerns include exhaust and evaporative emissions and their im- 
pact on ozone formation and global warming, toxic emissions from 
fuel combustion and evaporation, and agricultural emissions from 
production of ethanol. The paper is not intended to be judgmental 
regarding the overall attractiveness of ethanol or LPG compared to 
other transportation fuels. The environmental concerns are re- 
viewed and summarized, but the only conclusion reached is that 
there is no single concern that is likely to prevent the introduction 
of neat ethanol fueled vehicles or the increase in LPG fueled vehi- 
cles. 


12308 (SP-92-46) Emission from heating plants, burning 
biomass, in the interval 0.5-10 MW. Karisson, M.L.; Wallin, P.A.; 
Gustavsson, L. Swedish National Testing and Research Inst., Bo- 
raas (Sweden). 1992. 74p. (in Swedish). Order Number 
DE93770005. Source: OSTI; NTIS; INIS. 

The emissions from the heating plants in the interval 0.5-10 MW, 
burning biomass, have been investigated. The measurements have 
included carbon monoxide, carbon dioxide, nitrogen oxides, a 
number of volatile organic compounds (VOC) and polyaromatic hy- 
drocarbons (PAH). Wood chips, wood briquettes, straw, bark, wood 
pellets, wood powder and peat are the fuel qualities included in the 
survey. The measurements were made at existing operating condi- 
tions for each plant. No adjustments to the combustion equipment 
were made. The measurements showed that biomass combustion 
can give rise to high emissions of unburnt hydrocarbons. In six out 
of thirteen tests, significant VOC emissions with methane, ethy- 
lene, propene and acetylene in the interval 5-500 mg/MJ were 
recorded. In all these cases the CO emission exceeded 1000 mg/ 
MJ. A correlation between increasing CO content and increasing 
VOC content was indicated in these cases. This is most apparent 
for methane, which is the most abundant VOC species. In the 
other cases, where the CO emissions were below 500 mg/MJ, no 
significant VOC emissions were recorded. NO, emissions varied 
for all cases between 35 and 256 mg NOz2/MJ. No clear correlation 
between low levels of unburnt hydrocarbons and high levels of 
NO,, could be established. (2 refs., 29 tabs., 54 figs.). 


12309 (SP-92-48) Emissions from three wood-fired do- 
mestic central heating boilers - heat load dependence. 
Karlsson, M.L. Swedish National Testing and Research Inst., Bo- 
raas (Sweden). 1992. 41p. (in Swedish). Order Number 
DE93770007. Source: OSTI; NTIS; INIS. 

The flue gases from three wood-fired domestic central heating 
boilers have been characterized. Measurements were made at 
three part loads; 3, 7 and 15 kW. Two of the boilers were modern 
multi-fuel boilers, with inverse firing and natural draught. The third 
boiler was a single-fuel wood boiler, with inverse firing and com- 
bustion air supply through a fan. All boilers were environmentally 
approved; the tar emissions were below 30 mg/MJ at nominal heat 
load. The following parameters were measured: - CO, COz2, NOx, 
total hydrocarbons (THC), - tar and particulates, - twelve volatile 
organic compounds (VOC). The limit value for tar emission was 
heavily exceeded for all three boilers at the part loads at which 
they were tested. For the two multifuel boilers the tar emissions 
decreased with increasing load level, while the opposite was found 
for the wood boiler with a fan. The NO, emissions varied between 
20 and 120 mg/MJ. The multi-fuel boilers showed increasing NO, 
emissions with increasing heat load. The singel-fuel wood boiler 
showed NO, emissions at about 60 mg/MJ, independent of load 
level. The CO and THC levels in general were high. The CO levels 
varied between 1000 and 2000 mg/MJ. While the THC levels var- 
ied between 300 and 4000 mg/MJ. Broadly speaking, the CO and 
THC levels decreased with increasing load levels for the multi-fuel 
boilers. For the single-fuel wood boiler the CO and THC levels 
were roughly the same at all load levels. Out of the twelve VOC 
compounds which were measured, the following could be detected 
and quantified. With FTIR analysis: Methane, ethylene, propene 
and acetylene. With GC analysis: Methanol, phenol and acetic 
acid. (1 ref., 31 figs., 7 tabs.). 


12310 (SP-92-49) Characterization of emissions from 
wood-fuel domestic central heating boilers. Karisson, M.L.; 
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Gustavsson, L. Swedish National Testing and Research Inst., Bo- 
raas (Sweden). 1992. 77p. (in Swedish). Order Number 
DE93770008. Source: OSTI; NTIS; INIS. 

The flue gases from wood-fired domestic central heating boilers 
have been characterized. The following parameters were mea- 
sured: - CO, COs, NO, and total hydrocarbons (THC), - tar and 
particulates, - twelve volatile organic compounds (VOC), - polyaro- 
matic hydrocarbons (PAH), - chlorinated benzenes and phenols, - 
dioxins. Measurements were made on four boilers. Three were 
environmentally approved boilers with developed combustion tech- 
nology, while the fourth was a traditional boiler, not environmentally 
approved. Measurements were made at nominal heat output when 
fired with dry and moist wood (moisture contents 16% and 28% re- 
spectively), and at 20% part load, when fired with moist wood. The 
tar emissions from the approved boilers were below the limit value, 
30 mg/MJ, with the exception of one boiler when fired with moist 
wood. The traditional boiler showed tar emissions about 30 times 
higher than the approved boilers. The NO, emissions from the ap- 
proved boilers were 100-140 mg/MJ. For the traditional boiler 
60-76 mg/MJ was recorded. The emissions of Volatile Organic 
Compounds (VOC) were measured to 200-900 mg/MJ (12 selected 
VOC compounds) at nominal heat load from the approved boilers. 
At 20% part load, about ten times higher values were recorded. 
The traditional boiler emitted at nominal heat load 2-4 times more 
VOC than the approved boilers. At 20% part load the VOC emis- 
sion was about the same as for the approved boilers. Dioxin 
sampling was conducted for one approved boiler. No detectable 
concentrations were found. (2 refs., 27 tabs., 22 figs.). 


0980 Waste Management 
Refer also to citation(s) 12304 


10 SYNTHETIC FUELS 


1002 Production 
Refer also to citation(s) 11669, 11678, 13257 


12311 (DOE/MC/26029-3272) Catalytic conversion of light 
alkanes: Quarterly progress report, April 1—June 30, 1992. 
Lyons, J.E. Sun Refining and Marketing Co., Marcus Hook, PA 
(United States). 30 Jun 1992. 110p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-90MC26029. 
Order Number DE93009650. Source: OSTI; NTIS; GPO Dep. 

The second Quarterly Report of 1992 on the Catalytic Conver- 
sion of Light Alkanes reviews the work done between April 1, 1992 
and June 31, 1992 on the Cooperative Agreement. The mission of 
this work is to devise a new catalyst which can be used in a simple 
economic process to convert the light alkanes in natural gas to 
oxygenate products that can either be used as clean-burning, high 
octane liquid fuels, as fuel components or as precursors to liquid 
hydrocarbon uwspomdon fuel. During the past quarter we have 
continued to design, prepare, characterize and test novel catalysts 
for the mild selective reaction of light hydrocarbons with air or oxy- 
gen to produce alcohols directly. These catalysts are designed to 
form active metal oxo (MO) species and to be uniquely active for 
the homolytic cleavage of the carbon-hydrogen bonds in light alka- 
nes producing intermediates which can form alcohols. We continue 
to investigate three molecular environments for the active catalytic 
species that we are trying to generate: electron-deficient macrocy- 
cles (PHASE 1), polyoxometallates (PHASE Il), and regular oxidic 
lattices including zeolites and related structures as well as other 
molecular surface structures having metal oxo groups (PHASE }). 


12312 


(DOE/MC/26029-3273) Catalytic conversion of light 
alkanes: Quarterly progress report, July 1, 1992—-September 
30, 1992. Lyons, J.E. Sun Refining and Marketing Co., Marcus 
Hook, PA (United States). 30 Sep 1992. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 


90MC26029. Order Number DES93009646. Source: OSTI; NTIS; 
GPO Dep. 
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The third and last quarterly report of 1992 on the Catalytic con- 
version of Light Alkanes reviews the work done between July, 
1992 and September 30, 1992 on the Cooperative Agreement. The 
mission of this work is to devise a new catalyst which can be used 
in a simple economic process to convert the light alkanes in natu- 
ral gas to oxygenate products which can either be used as 
clean-burning, high octane liquid fuels, as fuel components or as 
precursors to liquid hydrocarbon transportation fuel. During the 
past quarter we have continued to design, prepare, characterize 
and test novel catalysts for the mild selective reaction of light hy- 
drocarbons with air or oxygen to produce alcohols directly. These 
catalysts are designed to form active metal oxo (MO) species and 
to be uniquely active for the homolytic cleavage of the carbon- 
hydrogen bonds in light alkanes producing intermediates which can 
form alcohols. We continue to investigate three molecular environ- 
ments for the active catalytic species that we are trying to 
generate: electron-deficient macrocycles (PHASE |), polyoxometal- 
lates (PHASE Il) and framework-substituted zeolites (PHASE Ill). 


12313 (DOE/MC/26364-3228) The MAGSORB process for 
bulk separation of carbon dioxide: Progress report, November 
28, 1989-February 27, 1990. Carty, R.H.; Kline, S.; Babu, S. Insti- 
tute of Gas Technology, Chicago, IL (United States). May 1990. 
37p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC26364. Order Number DE93008066. Source: 
OSTI; NTIS; GPO Dep. 

Objective is to investigate the removal of CO2 from a fuel gas 
produced by a coal gasifier with a K2CO3-modified MgO sorbent. 
The work consists of measuring the capacity and rates of absorp- 
tion of the sorbent vs T, P, and gaseous contaminants. Effects of 
repeated absorption/desorption cycling on sorbent properties will 
be studied. During this first quarter, the Test Plan was prepared 
and approved. The thermobalance was prepared, and the first sor- 
bent batch was formulated and subjected to adsorption/desorption 


thermobalance tests (results showed CO2 absorption at 800 F 
above 400 psi). 


12314 (DOE/MC/27115-3280) Direct methane conversion to 
methanol: Quarterly project status report, July 1, 1992- 
September 30, 1992. Falconer, J.L.; Noble, R.D. Colorado Univ., 
Boulder, CO (United States). Dept. of Chemical Engineering. 3 Dec 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG21-90MC27115. Order Number DE93009183. 
Source: OSTI; NTIS; GPO Dep. 

Objective is to demonstrate the effectiveness of a catalytic mem- 
brane reactor (ceramic membrane combined with catalyst) to 
selectively produce methanol by partial oxidation of methane. None 
of the membranes tested in a high pressure system could selec- 
tively remove methanol, until a cooling tube was inserted inside the 
membrane reactor to quench the product stream; this effectively in- 
creased methanol selectivity 2x during methane oxidation. For 
both conditions, combined selectivity for methanol and CO is con- 
stant, 85%. The remaining product is CO2. The membranes were 
broken when removed from the system; this was remedied when a 
cooling tube with a smaller diameter was used. 


12315 (DOE/MC/27225-3190) Biological conversion of syn- 
thesis gas: Project status report, April 1, 1992—June 30, 1992. 
Ackerson, M.D.; Clausen, E.C.; Gaddy, J.L. Arkansas Univ., Fayet- 
teville, AR (United States). Coll. of Engineering. 30 Jun 1992. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG21-90MC27225. Order Number DE93006359. Source: 
OSTI; NTIS; GPO Dep. 

Overall mass transfer coefficients for CO have been determined 
in a continuous stirred-tank reactor at agitation rates of 300—-700 
rpm using a biological system with the photosynthetic bacterium 
Rhodospirillum rubrum. A non-steady state approach was 
employed in order to separate mass transfer and kinetic limited re- 
gions of the fermentation. As a result, a kinetic model could be 
developed for specific CO uptake by the culture including the ap- 
parent CO inhibition. The maximum specific CO uptake rate found 
matched the earlier results obtained in batch culture and by other 
investigators. CO inhibition was more predominant in CSTR culture 
than in batch culture, perhaps due to CO acclimation. The growth 
of the photosynthetic bacterium Chlorobium thiosulfatophilum on 
COz has been studied at light intensities ranging from 27-1723 lux 





in batch culture. Modeling results indicate that growth is dependent 
upon light intensity according to a Monod type relationship. 


12316 (DOE/MC/27225-3258) Biological conversion of syn- 
thesis gas: Mass transfer/kinetic studies. Klasson, K.T.; Basu, 
R.; Johnson, E.R.; Clausen, E.C.; Gaddy, J.L. Arkansas Univ., 
Fayetteville, AR (United States). Mar 1992. 92p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG21- 
90MC27225. Order Number DE93008552. Source: OSTI; NTIS; 
GPO Dep. 

Mass transfer and kinetic studies were carried out for the Rho- 
dospirillum rubrum and Chlorobium thiosulfatophilum bacterial 
systems. R. rubrum is a photosynthetic anaerobic bacterium which 
catalyzes the biological water gas shift reaction: CO + H20 — COp 
+ Ho. C. thiosulfatophilum is also a H2S and COS to elemental sul- 
fur. The growth of R. rubrum may be satisfactorily carried out at 
25° and 30°C, while CO uptake and thus the conversion of CO 
best occurs at temperatures of either 30°, 32° or 34°C. The rate 
of conversion of COs and H2O0 to CO, and H2S may be modeled 
by a first order rate expression. The rate constant at 30°C was 
found to be 0.243 h—'. The growth of C. thiosulfatophilum may be 
modeled in terms of incoming light intensity using a Monod equa- 
tion: 4 = 35; + |/°-'521,. Comparisons of the growth of R. rubrum 
and C. thiosulfatophilum shows that the specific growth rate of C. 
thiosulfatophilum is much higher at a given light intensity. 


12317 (DOE/MC/27225-3281) Biological conversion of syn- 
thesis gas: Project status report, October 1, 1992—December 
31, 1992. Ackerson, M.D.; Clausen, E.C.; Gaddy, J.L. Arkansas 
Univ., Fayetteville, AR (United States). 5 Jan 1993. 36p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG21-90MC27225. Order Number DE93009092. Source: OSTI; 
NTIS; GPO Dep. 

Syngas is known to contain approximately 1 percent H2S, along 
with COz, C02, H2 and CH,. Similarly, the syngas may become 
contaminated with oxygen, particularly during reactor start-up and 
during maintenance. Previous studies with the water-gas shift bac- 
terium Rhodospirillum rubrum have shown that the bacterium is 
tolerant of small quantities of oxygen, but the effects of oxygen on 
CO-consumption are unknown. Similarly, R. rubrum is known to be 
tolerant of H2S, with high concentrations of H2S negatively affect- 
ing CO-uptake. Batch experiments were thus carried out to 
determine the effects of HxS and O2 on CO-uptake by R. rubrum. 
The results of these experiments were quantified by using Monod 
equations modified by adding terms for CO, H2S and Oz inhibition. 
The techniques used in determining kinetic expressions previously 
shown for other gas-phase substrate bacterial systems including R. 
rubrum were utilized. 


12318 (DOE/MC/29228-3294) Selective methane oxidation 
over promoted oxide catalysts: Quarterly technical progress 
report, September 8, 1992—November 30, 1992. Klier, K.; Her- 
man, R.G.; Sun, Q.; Sarkany, J. Lehigh Univ., Bethlehem, PA 
(United States). Jan 1993. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG21-92MC29228. Order 
Number DE93009768. Source: OSTI; NTIS; GPO Dep. 

Support effects on catalytic reactions, especially of highly 
exothermic oxidation reactions, can be very significant. Since we 
had shown that a MoO3/SiO2 catalyst, especially when used in a 
double bed configuration with a Sr/Laz2O3 catalyst, can selectively 
oxidize methane to formaldehyde, the role of the SiO2 support was 
investigated. Therefore, partial oxidation of methane by oxygen to 
form formaldehyde, carbon oxides, and C2 products (ethane and 
ethene) has been studied over silica catalyst supports (fumed Ca- 
bosil and Grace 636 silica gel) in the 630-780°C temperature 
range under ambient pressure. When relatively high gas hourly 
space velocities (GHSV) were utilized, the silica catalysts exhibit 
high space time yields (at low conversions) for methane partial oxi- 
dation to formaldehyde, and the C2 hydrocarbons were found to be 
parallel products with formaldehyde. In general, the selectivities to- 
ward CO were high while those toward CO2 were low. Based on 
the present results obtained by a double catalyst bed experiment, 
the observations of product composition dependence on the varia- 
tion of GHSV (i.e. gas residence time), and differences in apparent 
activation energies of formation of CzHg, and CH2O, a reaction 
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mechanism is proposed for the activation of methane over the sil- 
ica surface. This mechanism can explain the observed product 
distribution pattems (specifically the parallel formation of formalde- 
hyde and Cz hydrocarbons). 


12319 (DOE/PC/79816—4) Slurry phase Fischer-Tropsch 
synthesis: Cobalt plus a water-gas shift catalyst: [Quarterly] 
report, January 1, 1989-March 31, 1989. Yates, |.C.; Cha- 
nenchuk, C.A.; Satterfield, C.N. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). [1989]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
87PC79816. Order Number DE93006470. Source: OSTI; NTIS; 
GPO Dep. 

Most of this quarter has been devoted to design, construction and 
installation of a new external catalyst reduction unit. In this report, 
methods of reducing cobalt-based Fischer-Tropsch catalysts are re- 
viewed, in an effort to develop an understanding of the important 
parameters which affect the reduction of cobalt catalysts. Design 
considerations for the external reduction unit are also presented. 


12320 (DOE/PC/79816—-9) Slurry phase Fischer-Tropsch 
synthesis: Cobalt plus a water-gas shift catalyst: [Quarterly] 
report, April 1, 1990—June 30, 1990. Yates, |.C.; Satterfield, C.N. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 
[1990]. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79816. Order Number 
DE93006473. Source: OSTI; NTIS; GPO Dep. 

Experiments on cobalt-catalyzed reactions of light 1-alkenes 
added to synthesis gas were performed. Data have been collected 
at 220C, 0.45 to 1.48 MPa and a synthesis gas flow rate between 
0.015 and 0.030 Ni/(gcat-min) with H2/CO of 1.45 to 2.25. Ethy- 
lene, propene, and butene were added to synthesis gas feed from 
0.5 to 1.2 mole% of total feed. For each material balance in which 
1-alkenes were added, a material balance was performed at similar 
process conditions without 1-alkenes added, as “base case”. Mate- 
rial balances without added 1-alkenes were also repeated to verify 
of catalyst selectivity stability. 49 material balances were performed 
during a single run lasting over 2,500 hours-on-stream. The hydro- 
carbon data have been completely analyzed; data correlations are 
still being made. Since C3/C, ratios by ethene addition, C4/C, ra- 
tios by propene addition, and Cs/C, ratios by 1-butene addition, it 
appears that 1-alkenes may incorporate into growing chains on the 
surface of the catalyst. Further evidence for incorporation can be 
seen by comparing selectivity to n-alcohol one carbon number 
higher than added 1-alkene. Yield of this n-alcohol increases when 
alkenes are present. Sensitivity of hydrocarbon distribution to pro- 
cess variables seems to be greater on Co than on Fe catalysts. 


12321 (DOE/PC/89786-T14) A novel process for methanol 
synthesis: Progress report, June 1, 1992—-August 31, 1992. 
Tierney, J.W.; Wender, |. Pittsburgh Univ., PA (United States). 
Dept. of Chemical and Petroleum Engineering. [1992]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89786. Order Number DE93008037. Source: OSTI; 
NTIS; GPO Dep. 

A bench-scale reactor is being used to study the conversion of 
synthesis gas to methanol (MEOH) in the liquid phase by a novel 
method. In previous reports, we provided evidence for a two step 
reaction consisting of a carbonylation reaction taking place mainly 
in the “film” close to a copper chromite surface followed by a hy- 
drogenolysis reaction taking place on the surface of the copper 
chromite. The interaction between the two catalysts enhances the 
rate of methanol formation. In this quarter, we reexamined the 
equilibrium concentration for methyl formate and obtained data at 
higher loadings of copper chromite. 


12322 (DOE/PC/90044—-8) High octane ethers from synthe- 
sis gas-derived alcohols: Quarterly technical progress report, 
July-September 1992. Klier, K.; Herman, R.G.; Feeley, O.C.; Jo- 
hansson, M.A. Lehigh Univ., Bethlehem, PA (United States). Oct 
1992. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90044. Order Number 
DE93006476. Source: OSTI; NTIS; GPO Dep. 

Catalytic testing of inorganic catalysts was continued with the 
highly active sulfate-modified zirconia catalyst prepared here. Using 
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isobutanol as the only reactant over this catalyst, it was demon- 
strated that high conversion and selectivity to isobutene was 
achieved at 175°C. In addition, the high selectivity to isobutene, i.e. 
73-86 mol%, was maintained at higher space veiocities and higher 
temperatures. A high productivity of 11.35 mol isobutene was 
achieved at 225°C. Utilizing a methanol/isobutanol = 2/1 molar ra- 
tio reactant mixture over the ZrO2/SO,?- catalyst, it was shown by 
a contact time study that the reaction conditions employed here fall 
in the differential reaction regime. It was found that the isobutene 
selectivity among the butenes produced hardly varied at a function 
of contact time and conversion level of isobutanol. Also indicating 
that the linear 2-butenes are primary products. A separate study 
showed that the yield of dimethylether increased as the pressure of 
methanol by itself was increased over the ZrO2/SO,4*- catalyst, 
and these yields were higher than those in the presence of isobu- 
tanol. A new supported heteropolyacid catalyst was prepared by 
supporting phosphotungstic acid (H3PW 20,49) on silica gel to the 
level of 20 wt%. It was shown that the same activities and selectiv- 
ity patterns were obtained from methanoVisobutanol = 1/1 
reactants whether the catalysts were calcined at 100°C or 200°C. 
It was shown that the activity and selectivity of these catalysts 
toward isobutene were increased by increasing the reaction tem- 
perature. However, under the set of reaction conditions employed, 
these catalysts were not better than the ZrO2/SO,?- catalyst. 


12323 (DOE/PC/S0055-T3) Technology development for 
iron Fischer-Tropsch catalysts: Technical progress report No. 
4, June 26, 1991—-September 26, 1991. Frame, R.R. UOP, Inc., 
Des Plaines, IL (United States). 1991. 44p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90PC90055. 
Order Number DES2018441. Source: OSTI; NTIS; GPO Dep. 
Objectives are to develop active, stable iron Fischer-Tropsch cat- 
alysts for use in slurry-phase synthesis reactors and to develop a 
scaleup procedure for large-scale synthesis of such catalysts for 
process development and long-term testing in slurry bubble-column 
reactors. For a H2-CO in molar ratio of 0.5 to 1.0, catalyst perfor- 
mance target is 88% CO+H. conversion at a minimum space 
velocity of 2.4 NU/hr/gFe, with no more than 4% methane/ethane 


selectivity and 1% conversion loss per week. During this period, it 
was found that the performance of the slurry-phase iron and 
copper oxide-based catalyst depends on the amount of K. Five cat- 
alysts with differing K contents were studied. The catalysts with the 
lowest K were more active than the ones with higher K levels. The 
one with the middie K level was judged best. 


12324 (DOE/PC/S0055-T6) Technology development for 
iron Fischer-Tropsch catalysts: Technical progress report No. 
5, September 26, 1991—-December 26, 1991. Frame, R.R.; Gala, 
H.B. UOP, Inc., Des Plaines, IL (United States). 22 Dec 1992. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90055. Order Number DE93008105. Source: 
OSTI; NTIS; GPO Dep. 

Objective is to develop producing active, stable iron Fischer- 
Tropsch catalysts for use in slurry-phase synthesis reactors and to 
synthesize such catalysts on a large scale for process develop- 
ment and long-term testing in slurry bubble-column reactors. A 
mixed oxalate of Fe, Cu, and K was prepared; a catalyst will be 
prepared from this material. An evaluation run was performed on 
an Fe-based UCI catalyst, which was shown to produce low levels 
of C; and Co paraffins; e.g., at the end of the run, when the 
catalyst was converting 60% of the CO, the C; and Co paraffin se- 
lectivities were 4.2 and 1.0, respectively. 


12325 (DOE/PC/S0056-T8) Iron Fischer-Tropsch catalysis: 
Properties of an ultrafine iron oxide catalyst: Quarterly 
progress report, July-September 1992. Xu, Liguang; Bao, Shidgi; 
O’Brien, R.; Houpt, D.; Davis, B.H. Kentucky Univ., Lexington, KY 
(United States). Center for Applied Energy Research. [1992]. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90056. Order Number DE93008104. Source: 
OSTI; NTIS; GPO Dep. 

A commercial Fe oxide with a particle size of 3 nm is now avail- 
able. The FT requires considerable time on stream before steady 
state conditions are attained. Since it is desirable to obtain FT data 
for the smaller ultrafine Fe oxide catalysts at larger times on 
steam, data for operation up to 6 months were collected using 
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slurry phase. Results show that the ultrafine Fe oxide maintain cat- 
alytic activity for a 150-day operating period. Addition of 0.5% K 
increased the activity; after 56 days, the activity had declined to 
and below that of unpromoted catalyst. Neither the unpromoted nor 
K-promoted catalyst exhibited good selectivity for alkenes. 


12326 (DOE/PC/90291-T7) Design of a high activity and 
selectivity alcohol catalyst: Sixth quarterly report, November 
7, 1991-February 7, 1992. Foley, H.C.; Mills, G.A. Delaware 
Univ., Newark, DE (United States). Center for Catalytic Science 
and Technology. 7 Feb 1992. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-90PC90291. 
Order Number DE93008100. Source: OSTI; NTIS; GPO Dep. 

Results of the pyridine adsorption, studies on native and K- 
doped alumina provide fundamental grounding for the observed 
methanol dehydration activity of these samples. Both the reactor 
studies and the pyridine adsorption studies support the conclusion 
that the K-doped sample had reduced Lewis acidity. Moreover, we 
were able to measurably alter the acidity of the support surface by 
our ion exchange treatment. More significantly, when reactor re- 
sults for transition-metal loaded samples are reconsidered in 
combination with their surface characteristics suggested by our 
pyridine adsorption studies, our hypothesis that Rh and Mo have 
ultimately titrated the support surface seems all the more convinc- 
ing. Hence, in light of the pyridine adsorption results, the 
attenuation of a transition-metal based decomposition pathway for 
methanol on the metal-loaded samples-as seen in the reactor 
testing-is all the more reasonable. 


12327 (DOE/PC/90291-T8) Design of a high activity and 
selectivity alcohol catalyst: Seventh quarterly report, February 
7, 1992—May 7, 1992. Foley, H.C.; Mills, G.A. Delaware Unw., 
Newark, DE (United States). Center for Catalytic Science and 
Technology. 4 Jun 1992. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90291. Order Num- 
ber DE93008101. Source: OSTI; NTIS; GPO Dep. 

In order to explore the secondary dehydration of methanol over 
+y-AlzO3 support and over bimetallic Rh-Mo/y- AlzO3, a new series 
of K-doped Rh-Mo/+-Al,O3 catalysts was synthesized. Work on 
synthesis of bimetallic Rh-Mo clusters is reported. 


12328 (DOE/PC/90291-T9) Design of a high activity and 
selectivity alcohol catalyst: Eighth quarterly report, May 7, 
1992-—August 7, 1992. Foley, H.C.; Mills, G.A. Delaware Univ., 
Newark, DE (United States). Center for Catalytic Science and 
Technology. 30 Jul 1992. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90291. Order Num- 
ber DE93008102. Source: OSTI; NTIS; GPO Dep. 

In methanol dehydration by K-doped Rh-Mo/+-Al2O3, while 
higher K levels reduced the dehydration propensity of the surface, 
at higher levels the potassium oxide layer formed after doping and 
calcining the surface interferes detrimentally with the Rh-Mo active 
metallic sites. Silica- and alumina-supported catalysts with 0.5% Rh 
loading were synthesized and tested for hydrogenation of CO. 


12329 (DOE/PC/90291-T10) Design of a high activity and 
selectivity alcohol catalyst: Ninth quarterly report, August 7, 
1992—November 7, 1992. Foley, H.C.; Mills, G.A. Delaware Univ., 
Newark, DE (United States). Center for Catalytic Science and 
Technology. 30 Nov 1992. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-90PC90291. Order 
Number DE93008103. Source: OSTI; NTIS; GPO Dep. 

Efforts to synthesize bimetallic cluster-derived Rh-Mo catalysts for 
CO and COz hydrogenation to preferentially produce oxygenates. 
The rhodium-molybdenum cluster, (PPh3)2RhMO(CO)(u-CO)>Cp, 
was employed as a precursor to alumina- and silica-supported 
catalysts which were in CO hydrogenation. When compared to cat- 
alysts made from the distinct organometallic complexes, 
RhH(CO)(PPh3)3 and [MO(CO)3Cp]o, the catalysts derived from a 
binuclear precursor show higher activities for CO hydrogenation 
and superior selectivities towards oxygenates, namely, methanol, 
dimethyl ether and ethanol. Their product distributions depend on 
the support. Fourier transform infrared spectroscopy studies 
indicate that CO chemisorbs on cluster-derived catalysts as gem- 
dicarbonyls while it is chemisorbed only in the linear-carbonyl 





configuration on catalysts made from separate rhodium and molyb- 
denum complexes. The particular oxygenate selectivity of the 
cluster-derived catalysts may be correlated to the strong electronic 
interaction between Rh and Mo. Carbon dioxide hydrogenation has 
also been carried out on the catalysts mentioned above. Again, the 
cluster-derived catalysts show higher oxygenate selectivities. Fi- 
nally, the catalysts were studied with regard to both CO and CO, 
hydrogenation kinetics, apparent activation energies inferred. 


12330 (DOE/PC/90305-T9) Probe molecule studies: Active 
species in alcohol synthesis: Eighth quarterly report, July 
1992-September 1992. Blackmond, D.G.; Wender, |.; Oukaci, R.; 
Wang, J. Pittsburgh Univ., PA (United States). Dept. of Chemical 
and Petroleum Engineering. Oct 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90305. 
Order Number DE93008097. Source: OSTI; NTIS; GPO Dep. 

Goal is to understand the mechanisms of formation of alcohols 
and other oxygenates from syngas over supported catalysts. Work 
during this period: BET surface areas and XRD patterns of Cu/ 
ZnO/AlzO3 and Co(5%)/Cw/ZnO/Al2O3 suggest that Co did not 
change the structure. CO was hydrogenated over 10% Co catalyst. 
C2H4 additions increased the isopropanol and decreased the 
methanol production. Blank runs with H2/He/CH3;OH/C2H, showed 
that C.H, does not react with CH3OH. 
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12331 (ETDE-IT—93-36) On-line partial discharge measure- 
ment on stator winding of large synchronous 
hydro-generators: Main criteria applied in management of 
such measurements and presentation of results. Colombo, E.; 
Tontini, G.; Filie, A. Ente Nazionale per |’Energia Elettrica, Milan 
(Italy). Centro di Ricerca Elettrica; Ente Nazionale per I’Energia 
Elettrica, Rome (Italy). 1992. 5p. Order Number DE93769320. 
Source: OSTI; NTIS (US Sales Only). 

The paper reports on work in progress at ENEL (italian Electric- 
ity Board) the concerning on-line measurement of partial 
discharges in the stator windings of large synchronous hydro- 
generators. It is a follow-up to a paper, presented at the 1990 
IEEE Symposium on Electrical Insulation, which summarized the 
main results of a previous work-step mainly aimed at characterizing 
the signals related to the partial discharges to be investigated, and 
designing the necessary coupling system. To date, some twenty 
ENEL synchronous hydro-generators have been equipped with per- 
manent couplers, and a campaign of on-line PD measurements is 
being carried out. This paper describes the procedure followed in 
performing the above-mentioned measurement and provides an 
outline of the data acquisition system currently employed. Finally, 
the basic criteria applied in processing the data acquired and pre- 
senting the measurement results are considered, and an example 
of application is briefly discussed. 
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12332 (RTI-STUDI-ENE-92-1) ltallan regional renewable 
energy source development: ENEA proposal feasibility as- 
sessment method. lacovoni, F.; Massini, G. ENEA, Rome (italy). 
Direzione Studi. Apr 1992. 129p. (in Italian). Order Number 
DE93774299. Source: OSTI; NTIS (US Sales Only). 

With the aim of assisting Italian regional administrations in the op- 
timum development of their renewable energy sources (in line with 
national energy conservation/pollution abatement policies), this pa- 
per presents a method developed by ENEA (the Italian Agency for 
New Technology, Energy and the Environment) for the assessment 
of the feasibility of different project proposals. The method is illus- 
trated for different types of renewable energy sources - solar, wind, 
biomass, and mini- and micro-hydroelectric. The method provides 
evaluation criteria for renewable energy source availability, plant 
siting, and potential energy yields. It also contains indications on 
the key design and operation requirements for each type of plant. 


12333 (TKK-NEMO-19) Computational and experimental 
studies on large scale solar heating. Peltola, S. Helsinki Univ. of 
Technology, Otaniemi (Finland). 1992. 60p. Order Number 
DE93769942. Source: OSTI; NTIS. 

NEMO Research Programme. 

The experimental part of the work deals mainly with the experi- 
ences gained from the Kerava Solar Village (KSV) but some 
additional remarks are presented from international studies. The 
measured thermal performance of the KSV heating system indi- 
cates considerably poorer performance than original design values. 
Reasons for this are studied by means of computational analyses. 
Fundamental problem with KSV system was too small storage size 
with respect both to installed collector area and connected load. 
From operational point of view, the frequent heat pump failures 
were the most severe problem. Computational tools for large solar 
heating system design and analyses are presented. Numerical 
models developed in this work, the KERCONT and SUPERSOL, 
are validated with measured performance from the KSV indicating 
reasonably good accuracy. The tools have been applied for detect- 
ing KSV heating system problems and for finding solutions for 
them as well as for re-design of the system. More general analy- 
ses are presented on the applicability of the KSV system principle 
in other load sizes and locations. A new approach for preliminary 
studies on Central Solar Heating Plants with Seasonal Storage 
(CSHPSS) is described. The analytical model, SOLCHIPS, is 
shown to be very effective tool for pre-design studies. The vaiidity 
of SOLCHIPS approach is studied by comparing the results against 
results from validated numerical model, MINSUN. In the last part of 
the work, preliminary results from numerical simulations of summer 
time district solar heating with short term storage are presented. 
According to the analyses, these systems should provide heat at or 
below the cost achievable with seasonal storage systems. 


1401 Resources and Availability 


12334 (NREL/TP-463-5217) Summary information and data 
sets for NREL’s Solar Radiation Research Laboratory, 1981— 
1991. Marion, W. National Renewable Energy Lab., Golden, CO 
(United States). Jan 1993. 76p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE93000052. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the solar radiation and meteorological 
data collected at the Solar Radiation Research Laboratory in 
Golden, Colorado, from 1981 through 1991. The data collection 
was part of the National Renewable Energy Laboratory’s Solar 
Radiation Resource Assessment Project. The report includes long- 
term averages and monthly and annual variability for key solar 
radiation elements and describes the hourly data sets for 1981 
through 1991. Described in the report are how the elements were 
measured and how the data were collected and processed into 
hourly values. Procedures used for quality assessment of the 
hourly data values are presented, and the position of the solar ra- 
diation and meteorological elements in the data sets are defined; 
samples of read statements are provided. 
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12335 (ENEA-RT-ENERG—91-03) Photovoltaic energy cost 
limit. Coiante, D. ENEA, Casaccia (Italy). Area Energetica. 1992. 
3ip. (in Italian). (RT/ENERG—91-03). Order Number DE93769370. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Referring to a photovoltaic system for grid connected applica- 
tions, a parametric expression of kWh cost is derived. The limit of 
kWh cost is carried out extrapolating the values of cost compo- 
nents to their lowest figure. The reliability of the forecast is 
checked by disaggregating kWh cost in direct and indirect costs 
and by discussing the possible cost reduction of each component. 
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12336 (ANL/CHMW/CP-78537) Nonlinear optical properties 
of porphyrin and chiorophyll dimers studied by degenerated 
four wave mixing. Chen, L.X.Q. Argonne National Lab., IL (United 
States). [1992]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930159— 
3: International Society for Optical Engineering (SPIE) conference, 
Los Angeles, CA (United States), 16-23 Jan 1993). Order Number 
DE93006411. Source: OSTI; NTIS; GPO Dep. 

As one of the important elements in natural and artificial electron 
transfer and energy transfer processes, porphyrin and its deriva- 
tives have received much attention in photoelectronics and 
photoelectronic materials. As our first attempt to relate the 2-7 
electronic couplings between porphyrin macrocycles to apparent 
third order nonlinear susceptibilities, we measured x(°) for several 
porphyrin and chlorophyll a derivatives, including dimers with differ- 
ent configurations. Our preliminary results show that the dimers 
have enhanced x(°) compared to those of the monomer. This en- 
hancement is related to the relative orientations between the two 
macrocycles in the dimers. The parallel dimers with close face-to- 
face distances seem to have the highest enhancement in x(°). 
Thus, we believe that x(°) is strongly related to the «-m electronic 
coupling between the two conjugated ring systems. 


12337 (CONF-$30571—1) Kinetic studies of interfacial pho- 
tocurrents in platinized chloroplasts. Greenbaum, E. Oak Ridge 
National Lab., TN (United States). [1992]. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 1838. Electrochemical Society meeting; 
Honolulu, HI (United States); 16-21 May 1993. Order Number 
DE93002344. Source: OSTI; NTIS; GPO Dep. 

The present experiments focus on kinetic studies of phototocur- 
rents generated in a photobioelectrochemical cell constructed from 
platinized chloroplast membranes. These chloroplast membranes 
although separated from the CO,-reducing enzymes of the Calvin- 
Benson cycle, contain the full complement of photosystem | and Il 
reaction centers along with the electron transport chain linking 
these two centers. The vectorial model of photosynthesis indicates 
that the orientation of the reaction centers in the photosynthetic 
membranes is such that electrons emerge from the membranes 
into the stroma region of the chloroplasts. Since the flattened 
saclike vesicles of the thylakoid membranes are topologically 
equivalent to spheres, it follows that, irrespective of the rotational 
orientation of the membranes, the photogenerated electrons 
emerge from the reaction centers in a radial direction away from 
the intra-thylakoid region. 


12338 (NREL/CP-412-5007, pp. 24.1-24.12) The impact of 
surface processing on the fabrication and performance of 
thin-film, multilayer solar collectors. Nuzzo, R. (Univ. of Illinois, 
Urbana (US)); Duke, C.; Chaffee, K.; Kassner, M.; Pitts, R. Na- 
tional Renewable Energy Lab., Golden, CO (United States). Sep 
1992. (CONF-9112112—: Current status, research needs, and op- 
portunities in applications of surface processing applications to 
transportation and utilities technologies, Washington, DC (United 
States), 10-12 Dec 1991). In Current status, research needs, and 
opportunities in applications of surface processing to transportation 
and utilities technologies: Proceedings of a December 1991 work- 
shop. 426p. Order Number DE92016446. Source: OSTI; NTIS. 
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The purpose of this chapter is to provide a context for selecting 
research and development activities to achieve national goals in 
solar energy production. The details of these goals appear else- 
where. Specific considerations in this session deal with issues in 
thin-film, multilayer solar collectors, which include photovoltaic (PV) 
solar cells, glazings, and reflector materials. Expanded descriptions 
of these components and goals for their development have been 
described previously. The scope of our considerations encom- 
passes the impact of surface processing on the fabrication and 
performance of encapsulated multilayer components for use in so- 
lar power generation and energy conservation. Performance is a 
generic term encompassing several figures of merit: functionality 
(e.g., fill factor, efficiency for a solar cell); cost; lifetime components 
consist of two types: electrically active = active (e.g., p-n junction); 
electrically inactive = passive (e.g., mirror, encapsulant). Power 
generation encompasses both the solar thermal and solar electric 
(PV) systems. Photochemical systems are described in Chapter 28 
of this volume. Energy conservation encompasses devices for ther- 
mal energy management. 


12339 (NREL/CP-412-5007, pp. 28.1-28.17) Photoelectro- 
chemical systems. Miller, B. (AT & T Bell Labs., Murray Hill, NJ 
(US)); Licht, S.L.; Orazem, M.E.; Searson, P.C. National Renew- 
able Energy Lab., Golden, CO (United States). Sep 1992. 
(CONF-9112112—: Current status, research needs, and opportuni- 
ties in applications of surface processing applications to 
transportation and utilities technologies, Washington, DC (United 
States), 10-12 Dec 1991). In Current status, research needs, and 
opportunities in applications of surface processing to transportation 
and utilities technologies: Proceedings of a December 1991 work- 
shop. 426p. Order Number DE92016446. Source: OSTI; NTIS. 
Photoelectrochemical systems encompass numerous applica- 
tions involving semiconductor/electrolyte interfaces. A major goal 
has been solar energy conversion. Double-digit efficiencies have 
been reached with two different forms of semiconductor-electrolyte 
photojunction, directly excited or dye-sensitized. Impressive perfor- 
mance with even polycrystalline semiconductor substrates is 
attainable in these devices and makes them promising in photo- 
voltaics and photoelectrosynthesis for efficiency and cost. 
Achieving improved stability and further advances in output and 
economics depend on further progress in understanding and modi- 
fying solid/liquid interfaces. Related developments have produced 
numerous spin-offs of substantial importance to solid state devices, 
processing technology, and surface chemistry. Further progress to- 
ward significant applications of interest to utility, electronics, and 
transportation industries, in energy conversion, and toward a host 
of specialized opportunities from sophisticated etching of mi- 
crostructures to water purification, requires a serious effort to 
support and strengthen the fundamental underpinnings of the field. 
These needs are categorized in the conclusion of this overview. 


12340 (NREL/TP-410-4960) New concepts for high effi- 
ciency energy conversion: The avalanche heterostructure and 
superlattice solar cells: Subcontract report, 1 June 1987-31 
January 1990. Summers, C.J. (Georgia Tech Research Inst., At- 
lanta, GA (United States)); Rohatgi, A.; Torabi, A.; Harris, H.M. 
National Renewable Energy Lab., Golden, CO (United States); 
Georgia Tech Research Inst., Atlanta, GA (United States). Jan 
1993. 118p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE92010592. Source: OSTI; NTIS; GPO Dep. 

This report describes investigation into the theory and technology 
of a novel heterojunction or superlattice, single-junction solar cell, 
which injects electrons across the heterointerface to produce highly 
efficient impact ionization of carriers in the lowband-gap side of the 
junction, thereby conserving their total energy. Also, the superlat- 
tice structure has the advantage of relaxing the need for perfect 
lattice matching at the p-n interface and will inhibit the cross diffu- 
sion of dopant atoms that typically occurs in heavy doping. This 
structure avoids the use of tunnel junctions that make it very diffi- 
cult to achieve the predicted efficiencies in cascade cells, thus 
making it possible to obtain energy efficiencies that are competitive 
with those predicted for cascade solar cells with reduced complex- 
ity and cost. This cell structure could also be incorporated into 
other solar cell structures designed for wider spectral coverage. 





12341 (NREL/TP-411-5289) An inverted AlGaAs/GaAs 
patterned-Ge tunnel junction cascade concentrator solar cell: 
Final subcontract report, 1 January 1991-31 August 1992. 
Venkatasubramanian, R. (Research Triangle Inst., Research Trian- 
gle Park, NC (United States)). National Renewable Energy Lab., 
Golden, CO (United States); Research Triangle Inst., Research Tri- 
angle Park, NC (United States). Jan 1993. 74p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93000073. Source: OSTI; NTIS; 
GPO Dep. 

This report describes work to develop inverted-grown 
Alp.34Gao.66As/GaAs cascades. Several significant developments 
are reported on as follows: (1) The AM1.5 1-sun total-area effi- 
ciency of the top Alp 34Gao.¢6As cell for the cascade was improved 
from 11.3% to 13.2% (NREL measurement [total-area]). (2) The 
“cycled” organometallic vapor phase epitaxy growth (OMVPE) was 
studied in detail utilizing a combination of characterization tech- 
niques including Hall-data, photoluminescence, and secondary ion 
mass spectroscopy. (3) A technique called eutectic-metal-bonding 
(EMB) was developed by strain-free mounting of thin GaAs-AlGaAs 
films (based on lattice-matched growth on Ge substrates and se- 
lective plasma etching of Ge substrates) onto Si carrier substrates. 
Minority-carrier lifetime in an EMB GaAs double-heterostructure 
was measured as high as 103 nsec, the highest lifetime report for 
a freestanding GaAs thin film. (4) A thin-film, inverted-grown GaAs 
cell with a 1-sun AM1.5 active-area efficiency of 20.3% was ob- 
tained. This cell was eutectic-metal-bonded onto Si. (5) A thin-film 
inverted-grown, Alo34Gao.6sAs/GaAs cascade with AM1.5 effi- 
ciency of 19.9% and 21% at 1-sun and 7-suns, respectively, was 
obtained. This represents an important milestone in the develop- 
ment of an AlGaAs/GaAs cascade by OMVPE utilizing a tunnel 
interconnect and demonstrates a proof-of-concept for the inverted- 
growth approach. 


12342 (NREL/TP-—411-5326) Growth mechanisms and char- 
acterization of hydrogenated amorphous- silicon-alloy films: 
Annual subcontract report, 14 February 1991-13 February 
1992. Gallagher, A. (National Inst. of Standards and Technology, 
Gaithersburg, MD (United States)); Ostrom, R.: Stutzin, G.; Tanen- 
baum, D. National Renewable Energy Lab., Golden, CO (United 
States); National Inst. of Standards and Technology, Gaithersburg, 
MD (United States). Feb 1993. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93000071. Source: OSTI; NTIS; GPO Dep. 

This report describes an apparatus, constructed and tested, that 
allows measurement of the surface morphology of as-grown hydro- 
genated amorphous silicon films with atomic resolution using a 
scanning tunneling microscope. Surface topologies of 100-°A-thick 
intrinsic films, deposited on atomically flat, crystalline Si and GaAs, 
are reported. These films surfaces are relatively flat on the atomic 
scale, indicating fairly homogeneous, compact initial film growth. 
The effect of probe-tip size on the observed topology and the de- 
velopment of atomically sharp probes is discussed. 17 refs, 9 figs. 


12343 (NREL/TP-411-5327) Research on stable, high- 
efficiency amorphous silicon multijunction modules: Annual 
subcontract report, 1 December 1991-31 October 1992. Ghosh, 
M. (Advanced Photovoltaic Systems, Princeton, NJ (United 
States)); DelCueto, J.: Kampas, F.; Xi, J. National Renewable En- 
ergy Lab., Golden, CO (United States); Advanced Photovoltaic 
Systems, Princeton, NJ (United States). Feb 1993. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93000072. Source: OSTI; NTIS; 
GPO Dep. 

This report describes results from the first phase of a three- 
phase contract for the development of stable, high-efficiency, 
same-band-gap, amorphous silicon (a-Si) multijunction photovoltaic 
(PV) modules. The program involved improving the properties of in- 
dividual layers of semiconductor and non-semiconductor materials 
and small-area single-junction and multijunction devices, as well as 
the multijunction modules. The semiconductor materials research 
was performed on a-Si p, i, and n layers, and on microcrystalline 
silicon n layers. These were deposited using plasma-enhanced 
chemical vapor deposition. The non-semiconductor materials stud- 
ied were tin oxide, for use as a transparent-conducting-oxide 
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(TCO), and zinc oxide, for use as a back reflector and as a buffer 
layer between the TCO and the semiconductor layers. Tin oxide 
was deposited using atmospheric-pressure chemical vapor deposi- 
tion. Zinc oxide was deposited using magnetron sputtering. The 
research indicated that the major challenge in the fabrication of a- 
Si muttjunction PV modules is the contact between the two p-i-n 
cells. A structure that has low optical absorption but that also facili- 
tates the recombination of electrons from the first p-i-n structure 
with holes from the second p-i-n structure is required. Non- 
semiconductor layers and a-Si semiconductor layers were tested 
without achieving the desired result. 


12344 (NREL/TP-413-5332) Research on high efficiency, 
large-area CulnSe2-based thin-film modules: Annual subcon- 
tract report, 1 May 1991-30 April 1992. Mitchell, K.W. (Siemens 
Solar Industries, Camarillo, CA (United States)); Eberspacher, C. 
National Renewable Energy Lab., Golden, CO (United States); 
Siemens Solar Industries, Camarillo, CA (United States). Feb 1993. 
57p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-83CH10093. Order Number DE93000077. Source: 
OSTI; NTIS; GPO Dep. 

Objective was to demonstrate 12.5% aperture efficient, large 
area (3900 cm*) encapsulated thin thin CulnSe. (CIS) modules. 
The module design consists of 53 series-connected ZnO/CdS/CIS/ 
Mo/glass cells fabricated on a glass substrate. A baseline charac- 
terization of the CIS modules was established during Phase 1. 
Maps of open circuit voltage provide information on junction quality 
uniformity. Maps of cell voltages at fixed forward bias show varia- 
tions in resistance losses due to interconnects. Individual cell |-V 
curves can be evaluated. Physical nature of defects is correlated 
using OBIC, EBIC, SEM, tape adhesion, etc. A new world record 
of 37.7 W and 9.7% aperture efficiency was attained for an encap- 
sulated module; an unencapsulated CIS module plate achieved 
40.8 W and 10.5% aperture efficiency. 


12345 (NREL/TP—413-5334) Non-H2Se, ultra-thin CIS de- 
vices: Annual subcontract report, 10 March 1992-9 November 
1992. Delahoy, A.E. (Energy Photovoltaics, Inc., Princeton, NJ 
(United States)); Britt, J.; Kiss, Z. National Renewable Energy Lab., 
Golden, CO (United States); Energy Photovoltaics, Inc., Princeton, 
NJ (United States). Feb 1993. 61p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93000078. Source: OSTI; NTIS; GPO Dep. 

This report describes work done during Phase | of a 3-phase, 
cost- shared contract. Objective of the subcontract is to demon- 
strate 12% total-area efficiency copper indium diselenide (CIS) 
solar cells and 50-W CIS modules average at least 8 W/ft? in the 
third year. At the end of Phase |, EPV delivered to NREL a 1.1 
cm? CIS cell with an active area efficiency of 10.5%. the corre- 
sponding total-area efficiency is 7.9%. 


12346 (NREL/TP—451-4850) Basic studies of 3-5 high effi- 
clency cell components: Annual subcontract report, 15 August 
1989-14 August 1990. Lundstrom, M.S. (Purdue Univ., Lafayette, 
IN (United States)); Melloch, M.R.; Pierret, R.F.; Carpenter, M.S.; 
Chuang, H.L.; Dodd, P.E.; Keshavarzi, A.; Klausmeier-Brown, 
M.E.; Lush, G.B.; Stellwag, T.B. National Renewable Energy Lab., 
Golden, CO (United States); Purdue Univ., Lafayette, IN (United 
States). Jan 1993. 67p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE92010563. Source: OSTI; NTIS; GPO Dep. 

This project’s objective is to improve our understanding of the 
generation, recombination, and transport of carriers within Ill-V 
homo- and heterostructures. The research itself consists of fabricat- 
ing and characterizing solar cell “building blocks” such as junctions 
and heterojunctions as well as basic measurements of material pa- 
rameters. A significant effort is also being directed at characterizing 
loss mechanisms in high-quality, Ill-V solar cells fabricated in in- 
dustrial research laboratories throughout the United States. The 
project's goal is to use our understanding of the device physics of 
high-efficiency cell components to maximize cell efficiency. A re- 
lated goal is the demonstration of new cell structures fabricated by 
molecular beam epitaxy (MBE). The development of measurement 
techniques and characterization methodologies is also a project ob- 
jective. This report describes our progress during the fifth and final 
year of the project. During the past five years, we've teamed a 
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great deal about heavy doping effects in p* and n* GaAs and have 
explored their implications for solar cells. We have developed an 
understanding of the dominant recombination losses in present- 
day, high-efficiency cells. We've learned to appreciated the 
importance of recombination at the perimeter of the cell and have 
developed techniques for chemically passivating such edges. Fi- 
nally, we've demonstrated that films grown by molecular beam 
epitaxy are suitable for high-efficiency cell research. 


12347 (NREL/TP-451-4851) New Ill-V cell design ap- 
proaches for very high efficiency: Annual subcontract report, 
1 August 1990-31 July 1991. Lundstrom, M.S. (Purdue Univ., 
Lafayette, IN (United States)); Melloch, M.R.; Lush, G.B.; 
O'Bradovich, G.J.; Young, M.P. National Renewable Energy Lab., 
Golden, CO (United States); Purdue Univ., Lafayette, IN (United 
States). Jan 1993. 53p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE92010558. Source: OSTI; NTIS; GPO Dep. 

This report describes progress during the first year of a three- 
year project. The objective of the research is to examine new 
design approaches for achieving very high conversion efficiencies. 
The program is divided into two areas. The first centers on explor- 
ing new thin-film approaches specifically designed for Iil-V 
semiconductors. The second area centers on exploring design ap- 
proaches for achieving high conversion efficiencies without 
requiring extremely high quality material. Research activities con- 
sisted of an experimental study of minority carrier recombination in 
n-type, metal-organic chemical vapor deposition (MOCVD)- 
deposited GaAs, an assessment of the minority carrier lifetimes in 
n-GaAs grown by molecular beam epitaxy, and developing a high- 
efficiency cell fabrication process. 


12348 (NREL/TP—451-5190) Role of polycrystallinity in 
CdTe and CulriSe. photovoltaic cells: Annual subcontract re- 
port, 1 April 1991-31 March 1992. Sites, J.R. (Colorado State 
Univ., Fort Collins, CO (United States)). National Renewable En- 
ergy Lab., Golden, CO (United States); Colorado State Univ., Fort 
Collins, CO (United States). Nov 1992. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93000045. Source: OSTI; NTIS; GPO Dep. 

The limiting role of polycrystallinity in thin-film solar calls has 
been reduced somewhat during the past year, and efficiencies of 
both CdTe and CulnSe. cells are approaching 15%. Quantitative 
separation of loss mechanisms shows that individual losses, with 
the exception of forward recombination current, can be made 
comparable to their single crystal counterparts. One general mani- 
festation of the extraneous trapping states in that the voltage of all 
polycrystalline thin-film cells drifts upward by 10-50 mV following 
the onset of illumination. 


1406 Photovoltaic Power Systems 
Refer also to citation(s) 12338, 12359, 13693 


12349 (TKK-NEMO-21) Advanced energy systems and 
technologies - National R and D programme: Annual report 
1992. Lund, P.D. (Helsinki Univ. of Technology, Otaniemi (Finland). 
Dept. of Technical Physics). Helsinki Univ. of Technology, Otaniemi 
(Finland). Aug 1992. 64p. Order Number DE93769943. Source: 
OSTI; NTIS. 

NEMO Research Programme, published also in Finnish as 
NEMO-report no 20. 

The energy R and D in Finland is accomplished through the en- 
ergy research programmes of the Ministry of Trade and Industry. 
Today there are some 12 R and D programmes in operation 
covering the various aspects of the energy sector. The NEMO- 
programme deals with advanced new energy technologies and 
systems. The NEMO-programme was launched in 1988 and it ends 
at the end of 1992. Helsinki University of Technology has been re- 
sponsible for the coordination and most of the universities, 
research centres, and companies on new advanced energy tech- 
nologies have been involved in the realization of NEMO. The 
objectives of the programme have been to assess the potential of 
new technologies in the Finnish energy supply system, encourage 
and support businesses, and to create necessary research tradition 
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in Finland. At the beginning in year 1988, several new technologies 
were included, but as the knowledge has increased, focusing on 
the most promising fields has taken place. Wind and solar energy 
show the best promises in respect to business activities and possi- 
bilities for utilization in Finland. Energy storage some other 
advanced technologies such as fuel cells and hydrogen technolo- 
gies represented in the NEMO-programme have an important role, 
but the commercial applications lie more distant in the future. The 
NEMO-programme has reached its objectives. The international 
evaluation in fall 1990 gave very positive feedback and the scien- 
tific quality of the work was found good. At the same time, the 
contents was still focused more on commercial applications to sup- 
port national industries in the field. The descriptions of the ongoing 
NEMO research projects are included in this report. 


1407 Solar Thermal Power Systems 
Refer also to citation(s) 12349, 12359, 12361 


1409 Solar Thermal Utilization 
Refer also to citation(s) 12360 


12350 (ETDE-mf-93768758) Two-year programme of mea- 
suring and operation of the distributed collector system at 
Aguas de Moura/Portugal. Amannsberger, K. M.A.N. Technologie 
GmbH, Muenchen (Germany); Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). Jul 1990. 160p. (in German). 
Contract BMFT 0324507B. Order Number DE93768758. Source: 
OSTI; NTIS (US Sales Only). 

Since 1985 a solar process heat plant has been operating in 
Portugal which produces steam of 188deg C and 12 bar for a dairy 
and consists of 1.2080m* of concentrating parabolic trough collec- 
tors. The plant has been subjected to measurements for two years. 
This report contains explanations of improvements and changes of 
the plant as well as the results of these measurements. The an- 
nual energy yield of 450 MWh corresponds to an average annual 
efficiency of 30% and remains below expectations. Reasons are 
partial shadowing and faults in the plant technology (mirrors, faulty 
absorbers, insufficient mirror cleaning). After removing these prob- 
lems the solar coverage rate of steam was almost 20%. With 91% 
technical availability the plant works excellently. (BWI). 


12351 (ETSU-S—1160/11) Solar bullding study. Final report: 
Gateway Two Basingstoke. Solar Building Study. Seager, A.; 
Trollope, M.; Palmer, J.; Watkins, R. Databuild, Birmingham 
(United Kingdom). [1992]. 2605p. Order Number DE93769682. 
Source: OSTI; NTIS (US Sales Only). 

Work performed under the Energy Performance Assessments 
(EPA) Project. 

This is the technical report on one of the buildings studied in the 
Energy Performance Assessment project. The project is sponsored 
by the Energy Technology Support Unit at Harwell on behalf of the 
Department of Energy. It aims to accelerate the uptake of designs 
of low energy passive solar buildings through field trials on occu- 
pied buildings. The field trials assess measured amenity and 
environment measured energy, costs, natural ventilation, daylight- 
ing and modelled energy. (author). 


12352 (ETSU-S-—1160/25) Solar building study. Final report: 
Warmhome 200 Glengormley. Solar Building Study. Trollope, M.; 
Pane, G.; Shaw, P.; Palmer, J. Databuild, Birmingham (United 
Kingdom). 1992. 109p. Order Number DE93769683. Source: OSTI; 
NTIS (US Sales Only). 

Work performed under the Energy Performance Assessments 
(EPA) Project. 

The Energy Performance Assessments (EPA) Project, aims to 
accelerate the uptake of low energy and passive solar design of 
buildings, through the use of field trials on occupied buildings. 
These field trials assess energy, cost and amenity issues in low 
energy passive solar buildings. The methodology established in the 
first phase of the work laid down a ‘template of components’ 
(which included measured, modelled and reference energy, mea- 
sured amenity and modelled and reference costs) to guide each 
case study. Each component dealt with an essential element of the 





holistic building appraisal, and within each component there was a 
‘menu of techniques’ by which the issues could be appraised. A 
rolling program will eventually investigate 31 occupied buildings in- 
cluding houses, commercial premises, schools, and other building 
types as appropriate, using the defined methodology. (author). 


12353 (ETSU-S—1160/SBS/11) Solar building study. Sum- 
mary report: Gateway Two [Basingstoke]. Solar Building Study. 
Databuild, Birmingham (United Kingdom). [1992]. 9p. Order Num- 
ber DE93769680. Source: OSTI; NTIS (US Sales Only). 

Work performed under the Energy Performance Assessments 
(EPA) Project. 

These evaluations are based on 12 months monitoring, inter- 
views, questionnaires, and modelling studies. For ease of 
comparison with other studies in this series, performance has been 
summarized under the four headings (energy, solar design, amenity 
and cost) in the following way. Five stars indicate an excellent 
standard, three an average, and one a poor standard. (author). 


12354 (ETSU-S—1160/SBS/25) Solar building study. Sum- 
mary report: Warmhome 200. Solar Building Study. Databuild, 
Birmingham (United Kingdom). [1992]. 9p. Order Number 
DE93769681. Source: OSTI; NTIS (US Sales Only). 

Work performed under the Energy Performance Assessments 
(EPA) Project. 

These evaluations are based on 12 months monitoring, inter- 
views, questionnaires, and modelling studies. For ease of 
comparison with other studies in this series performance has been 
summarized under the heatings of energy, solar design, amenity 
and cost in the following way. Five stars indicate an excellent stan- 
dard, three an average, and one a poor standard. (author). 


12355 (ETSU-S—1213) Applicability study 1: Executive 
summary. Lomas, K.J. De Montfort Univ., Leicester (United King- 
dom). 1992. 154p. Order Number DE93769684. Source: OSTI; 
NTIS (US Sales Only). 

Applicability Study 1 (AS1) aimed to enhance the usability and 
credibility of detailed simulation programs (DSPs) for use in the De- 
partment of Energy’s domestic Passive Solar Programme. The joint 
Leicester Polytechnic and Building Research Establishment project 
focused on inter-program comparisons between three DSPs, ESP, 
HTB2 and SERIRES, to identify the dwellings, occupancy patterns 
and weather conditions for which they produced reliable predic- 
tions, and the situations for which they did not. The comparisons 
covered traditional, modern and passive solar dwellings and their 
living spaces. Predictions of design-day and annual energy use, 
power demand and internal temperatures were made. (author). 


12356 (ETSU-S—1342) Fenestration 2000 - phase Il: Review 
of advanced glazing technology and study of benefits for the 
UK. Final report. Halcrow Gilbert Associates Ltd., Swindon (United 
Kingdom). 1992. 139p. Order Number DE93769687. Source: OSTI; 
NTIS (US Sales Only). 

Significant advances have been made over recent years in the 
development of new glazing systems. Most notably the selectivity 
of coatings has improved and variable state coatings have been 
developed offering the potential of ideal performance. New prod- 
ucts such as transparent insulation materials combine the insulating 
properties of opaque walls with the ability to transmit daylight and 
solar radiation. The technology review presented in this report con- 
centrates on high performance glazings; chromogenic - optical 
switching devices; and light transport and other materials. (author). 


12357 (NREL/CP-412-5007, pp. 19.1-19.21) Application of 
solar energy to surface modification processes. Pitts, J.R. (Na- 
tional Renewable Energy Lab., Golden, CO (US)); Tracy, E.; 
Shinton, Y.; Fields, C.L. National Renewable Energy Lab., Golden, 
CO (United States). Sep 1992. DOE Contract AC02-83CH10093. 
(CONF-9112112-: Current status, research needs, and opportuni- 
ties in applications of surface processing applications to 
transportation and utilities technologies, Washington, DC (United 
States), 10-12 Dec 1991). In Current status, research needs, and 
opportunities in applications of surface processing to transportation 
and utilities technologies: Proceedings of a December 1991 work- 
shop. 426p. Order Number DE92016446. Source: OSTI; NTIS. 
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Recent work at the National Renewable Energy Laboratory 
(NREL) has demonstrated the utility of using highly concentrated 
solar radiation to carry out surface modification processes. This 
highly concentrated radiant energy provides a controllable means 
of delivering flux densities of up to 10* W/cm? to solid surfaces. 
The resulting thermal energy can cause phase changes, atomic 
migrations, and chemical reactions on a surface without greatly 
perturbing the bulk properties. It is also possible for the photons to 
directly interact with species on the surface to carry out photolytic 
reactions. These changes result in improved material properties 
either by making the surface harder, more corrosion- or wear- 
resistant, and thermally resistant, or by giving it lower coefficients of 
friction than the base material, depending on the change produced. 
In a solar furnace, this flux can be delivered in large quantities 
over large areas or can be tailored to match the demands of a par- 
ticular process. Furthermore, this occurs without the environmental 
liability associated with providing power to more conventional light 
sources. At NREL, fluxes in the range of 100-250 W/cm? have 
been used to induce beneficial surface transformations. Significant 
results have been obtained in the area of phase-transformation 
hardening of steels and melting powders and preapplied coatings 
to form fully dense, well-bonded coatings. Composition, hardness, 
and microscopy data are discussed, and advances in coating tech- 
nology using highly concentrated solar beams to induce chemical 
vapor deposition and other processes are described. 


12358 Manufacture of silicon carbide using solar energy. 
Glatzmaier, G.C. To Dept. of Energy. 8 Apr 1991. USAA patent ap- 
plication 7-681,29. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE93008213. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a method is described for produc- 
ing silicon carbide particles using solar energy. The method is 
efficient and avoids the need for use of electrical energy to heat 
the reactants. Finely divided silica and carbon are admixed and 
placed in a solar-heated reaction chamber for a time sufficient to 
cause a reaction between the ingredients to form silicon carbide of 
very small particle size. No grinding of silicon carbide is required to 
obtain small particles. The method may be carried out as a batch 
process or as a continuous process. 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 12338 


12359 (DOE/EIA-0174(91)) Solar collector manufacturing 
activity 1991. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. Dec 1992. 66p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93006559. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The Solar Collector Manufacturing Activity 1991 report prepared 
by the Energy Information Administration (EIA) presents summary 
and detailed data provided by US-based manufacturers and im- 
porters of solar collectors. Summary data on solar thermal collector 
shipments are presented for the period 1974 through 1991. 
Summary data on photovoltaic cell and module shipments are pre- 
sented for the period 1982 through 1991. Detailed information for 
solar thermal collectors and photovoltaic cells and modules are 
presented for 1991. The standard unit of measure for solar thermal 
collectors is square feet of collector surface and for photovoltaic 
cells and modules is peak watts. 


12360 (DTH-LV-92-4(2.Ed.)) Simulations of a roof space 
collector system for a multi family house for preheating of do- 
mestic hot water. Oestergaard Jensen, S. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. May 1991. 
27p. Order Number DE93769880. Source: OSTI; NTIS. 

A summary of the results from computerized simulations carried 
out on a roof space solar collector system for a residential house 
in Herlev about 12 km east of Copenhagen in Denmark. The simu- 
lations have been carried out in order to define the design and size 
of the components of the solar heating system. It will be installed 
on some of the 18 blocks of the built-up area named "Toftegaard” 
owned by the co-operative housing society of 1944 in Herlev. The 
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first solar heating system will be installed on an east-west orien- 
tated building containing 16 flats. The system will, however, also 
deliver domestic hot water to 72 other flats. The roof space collec- 
tor system will serve as a preheater for the existing domestic hot 
water system. It will utilize the attic of the building for collecting 
heat from the sun. In its most simple form a roof space collector 
consists of the attic of the building divided into a north and south 
facing part. The normal roof of the south-facing roof is replaced by 
a transparent cover and the wall and floor of the attic is painted 
black. The hot air of the roof space can either be used directly for 
space heating or the heat from the collector can be transferred to a 
liquid based system by means of an air to water heat exchanger, 
as in this case. The water heated by the air to water heat ex- 
changer will be stored in a water tank in the basement. The system 
itself and the methods of simulation are described in more detail. 
The simulation programme is presented in the appendix. (AB). 


12361 (NREL/TP-432-5071) Measurement of the radiative 
transport properties of reticulated alumina foams. Hale, M.J.; 
Bohn, M.S. National Renewable Energy Lab., Golden, CO (United 
States). Dec 1992. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. (CONF-930435— 
3: International American Society of Mechanical Engineers/ASES 
(ASME/ASES) joint solar energy conference, Washington, DC 
(United States), 4-9 Apr 1993). Order Number DE93000047. 
Source: OSTI; NTIS; GPO Dep. 

This paper presents a method for determining radiative transport 
properties of reticulated materials. The method has both experi- 
mental and analytical components. A polar nephelometer is used to 
measure the scattering profile of a sample of the reticulated mate- 
rial. The results of a Monte Carlo simulation of the experiment are 
then combined with the experimental results to give the scatter 
albedo and extinction coefficient. This paper presents the results of 
using this method to determine the radiative transport properties of 
four different porosities (10, 20, 30, 65 pores per inch) of cylindrical 
reticulated alumina samples ranging in thickness form 0.5 inches to 
2. 5 inches. 


1420 Heat Storage 


12362 (FU-92-9) Excavated pit heat storage at Storby- 
gaerdet, Malung - evaluation in connection with start-up. Zinko, 
H. (Fjaerrvaermeutveckling FVU AB, Nykoeping (Sweden)); Eriks- 
son, L. Fjaerrvaermeutveckling FVU AB, Nykoeping (Sweden). 8 
Sep 1992. 18p. (In Swedish). Order Number DE93770011. Source: 
OSTI; NTIS. 

An open pit hot water store, with a volume of 130 m°, serving a 
small district heating system was studied. The store is steel-lined, 
to allow high charging temperatures, and has a thermal insulation 
layer of 20 cm below ground level and 30 cm above. Paraffin oil is 
used as a vapor/oxygen barrier on the water surface. The principal 
aims of this study was to evaluate stresses, corrosion, waterproof- 
ness, heat losses and temperature stratification. These 
measurements were performed in a single test charging of the 
store, prior to regular operation of the system, when heat from so- 
lar collectors and night electricity will be used. The test results 
were very good, except for the heat losses, which were 50 percent 
higher than expected, possibly due to the dampness of the insulat- 
ing material. (4 refs., 9 figs.). 
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1501 Resources and Availability 
Refer also to citation(s) 14036 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


12363 (DOE/ID/13025—8) Experimental and theoretical in- 
vestigation of the production of HCI and some metal chlorides 
in magmatic/hydrothermal systems: Annual report, 1991-1992. 
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Maryland Univ., College Park, MD (United States). Dept. of Geol- 
ogy. [1992]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG07-901D13025. Order Number 
DE93008761. Source: OSTI; NTIS; GPO Dep. 

In the calculations we have assumed that all apatites are mag- 
matic. The presence of chlorite and altered plagioclase within the 
granite and quartz-monzodiorite suggests that alteration may play a 
role in leading to erroneous estimates of initial melt Cl and F for 2 
reasons: (1) the apatites may in fact not be magmatic in origin, but 
are hydrothermal, and (2) the halogen signature of magmatic 
apatite may be changed due to subsolidus exchange with a hy- 
drothermal fluid. We are currently endeavoring to devetop criteria 
for determining whether apatite composition represents earlier or 
later stages of magmatic-hydrothermal development. 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 13684 


12364 (ETSU-G-146) SW England seismic monitoring for 
the HDR geothermal programme in Cornwall 1989 to Septem- 
ber 1991. Walker, A.B. British Geological Survey, Edinburgh 
(United Kingdom). 1992. 110p. Contract E/SA/CON/146/1573. 
(BGS-WL-—91/36). Order Number DE93769685. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The potential for earthquakes to be triggered by fluid injected 
into boreholes has been recognised for 25 years and natural earth- 
quakes in Cornwall have been reported for over 250 years. As a 
result, the Geothermal Steering Committee advising the Hot Dry 
Rock project recommended that background seismic monitoring be 
undertaken around the HDR experimental site at Rosemanowes. A 
network of seismographs was established for this purpose by the 
British Geological Survey (BGS) in late 1980 and has been oper- 
ated continuously through September 1991. The primary aim of the 
network has been to provide an independent, continuous assess- 
ment of all vibrational transients in order to discriminate between 
those caused by the Hot Dry Rock experiments and those of natu- 
ral origin or from other man-made sources. In this respect, the 
work provides an insurance against claims that extraneous seismic 
activity is related to those experiments. (author). 


1506 Environmental Aspects 
Refer also to citation(s) 12364 


1509 Geothermal Engineering 


12365 (DOE/ID/12934-14) Geothermal research and 
development program: Quarterly technical report, July 1992- 
September 1992. Stanford Univ., CA (United States). Stanford 
Geothermal Program. 3 Nov 1992. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-901D12934. 
Order Number DE93008399. Source: OSTI; NTIS; GPO Dep. 

Progress is reported on the following projects: adsorption of wa- 
ter vapor on reservoir rocks, estimation of adsorption parameters 
from experimental data, heat of desorption and reservoir behavior, 
physics of injection into vapor-dominated reservoirs, earthtide ef- 
fects on downhole pressures, and pressure transient and tracer 
test analysis in heterogeneous reservoirs. 


12366 (DOE/ID/12934—15) Geothermal research and devel- 
opment program: Second annual technical report, July 1, 
1991—June 30, 1992. Ramey, H.J. Jr.; Horne, R.N.; Miller, F.G. 
Stanford Univ., CA (United States). Stanford Geothermal Program. 
8 Oct 1992. 20p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract FG07-901D12934. Order Number 
DE93008398. Source: OSTI; NTIS; GPO Dep. 

Progress is reported on the following projects: adsorption of wa- 
ter vapor on reservoir rocks, drawdown and buildup pressure 
analysis in multiwell reservoirs, adsorption parameters from experi- 
mental data, tritium tracer movement at the Geysers, adsorption 
modeling, and effects of earth tides on downhole pressures. 





12367 (NUTEK-GT-93-1) Hydraulically Induced failures and 
international HDR activities: A literature review. Wallroth, T. 
(Chalmers Univ. of Technology, Gothenburg (Sweden). Dept. of 
Geology). Swedish National Board for Industrial and Technical De- 
velopment (NUTEK), Stockholm (Sweden); Chalmers Univ. of 
Technology, Goeteborg (Sweden). Dept. of Geology. 1991. 121p. 
Project NUTEK-656-082. (CTH-HDR-P—91-11). Order Number 
DE93769994. Source: OSTI; NTIS. 

The primary objective of this report is to review the current state 
of knowledge about rock failures induced by high pressure fluid in- 
jections. As an introduction, the concept of hot dry rock geothermal 
energy extraction is presented and the international research activi- 
ties in this field are briefly summarised. Especially in crystalline 
rocks, existing joints play a dominating role for the result of fluid in- 
jections, since they strongly control strength, deformability and 
conductivity of the rock. The rock mass response to raised fluid 
pressures is highly dependent on the relation between joint orienta- 
tions and the in situ rock stress situation. A short account of rock 
stresses, rock joints and conditions for failure is given. The main 
bulk of experience of hydraulically induced rock failures exists in 
the petroleum industry, where massive fluid injections are carried 
out by routine in order to increase reservoir rock productivity. 
Classic hydraulic fracturing theories presume the rock to be a ho- 
mogeneous and isotropic porous medium. Although this is a 
strongly simplified picture of a naturally jointed rock mass, these 
theories can also be cautiously applied on a crystalline bedrock. 
The rather limited experience of hydraulic stimulations in crystalline 
rock is reviewed and especially, hydraulic shearing and the associ- 
ated induced microseismicity are described. A special application 
of hydraulic fracturing is rock stress measurements in boreholes. A 
detailed description of this technique, its theoretical conditions and 
practical limitations are given. (263 refs.). 


1510 Direct Energy Utilization 


12368 (DOE/ID/13040-T16) Direct use geothermal applica- 
tions for brazed plate heat exchangers. Rafferty, K. Oregon Inst. 
of Tech., Klamath Falls, OR (United States). Geo-Heat Center. 
[1992]. 69p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG07-90ID13040. Order Number 
DE93007149. Source: OSTI; NTIS; GPO Dep. 

Brazed plate heat exchanger were placed in three geothermal 
fluids (Klamath Falls, OR; Boise, ID; and Pagosa Springs, CO) to 
determine the effect of HoS on braze material. Based on subse- 
quent analysis, it appears that the rate of corrosion of the braze 
material is much slower than corrosion of copper tube materials in 
the same fluids. Minimum expected life of the heat exchangers 
based on these corrosion rates is reported to be 12 years in fluids 
of less than 1 ppm H2S and 10 years in fluids of less than 5 ppm. 
Based on these expected lives, and using a 3% inflation rate and 
8% discount rate, brazed plate heat exchangers are a clear eco- 
nomic choice in which the capital cost is 50% or less of the cost of 
a plate and frame heat exchanger for the same duty. Due to their 
single pass design, brazed plate heat exchangers are generally 
limited to approach temperatures of 10° or greater. Size limitations 


restrict applications to 100 gpm and/or 200 ft® heat transfer surface 
area. 


1520 Geothermal Data and Theory 


12369 (LA-12510-HDR) Geochemistry of thermal/mineral 
waters in the Clear Lake region, California, and implications 
for hot dry rock geothermal development. Goff, F.; Adams, A.I.; 
Trujillo, P.E.; Counce, D.; Mansfield, J. Los Alamos National Lab.., 
NM (United States). Feb 1993. 23p. Sponsored by California En- 
ergy Resources Conservation and Development Commission, 
Sacramento, CA (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93007458. Source: OSTI; NTIS; GPO Dep. 
Thermal/mineral waters of the Clear Lake region are broadly 
classified as thermal meteoric and connote types based on chemi- 
cal and isotopic criteria. Ratios of conservative components such 
as B/Cl are extremely different among all thermal/mineral waters of 
the Clear Lake region except for clusters of waters emerging from 
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specific areas such as the Wilbur Springs district and the Agricul- 
tural Park area south of Mt. Konocti. In contrast, ratios of 
conservative components in large, homogeneous geothermal reser- 
voirs are constant. Stable isotope values of Clear Lake region 
waters show a mixing trend between thermal meteoric and connote 
end-members. The latter end-member has enriched 5D as well as 
enriched d'®O, very different from typical high-temperature geother- 
mal reservoir waters. Tritium data and modeling of ages indicate 
most Clear Lake region waters are 500 to > 10,000 yr., although 
mixing of old and young components is implied by the data. The 
age of end-member connate water is probably > 10,000 yr. Sub- 
surface equilibration temperature of most thermal/mineral waters of 
the Clear Lake region is < 150°C based on chemical geother- 
mometers but it is recognized that Clear Lake region waters are 
not typical geothermal fluids and that they violate rules of applica- 
tion of many geothermometers. The combined data indicate that no 
large geothermal reservoir underlies the Clear Lake region and that 
small localized reservoirs have equilibration temperatures < 150°C 
(except for Sulphur Bank Mine). Hot dry rock technologies are the 
best way to commercially exploit the known high temperatures ex- 
isting beneath the Clear Lake region, particularly within the main 
Clear Lake volcanic field. 


16 TIDAL AND WAVE POWER 


1605 Environmental Aspects 


12370 (ETSU-TID-4106) Review of sediment stabilisation 
techniques: Final report. Binnie and Partners, London (United 
Kingdom). 1992. 121p. Order Number DE93769693. Source: OST]; 
NTIS (US Sales Only); INIS. 

The best sites for tidal power schemes are found in estuaries 
with high tidal ranges which have complex ecosystems and include 
a wide and diverse range of habitats. If the tidal power is to be de- 
veloped, therefore, it is important to determine the likely effect on 
the environment and any ameliorative measures which may be 
necessary. One possible change is likely to be the erosion of ma- 
terial from the bed or shoreline of the estuary, and possibly the 
adjacent coast. This is of particular concern if intertidal sandflats, 
mudflats and saltmarsh are affected, as these are important wildlife 
habitats. Moreover, largescale movement of sediments would be 
undesirable. Results of a desk study of methods of preventing the 
erosion of sediment deposits in or near an estuary in the condi- 
tions that may occur following the construction of a tidal power 
barrage are presented. (author). 
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12371 (ETDE-IT-93-55) Wind resources assessment and 
siting analysis in Italy. Ricci, A.; Mizzoni, G.; Rossi, E. ENEA, 
Casaccia (Italy). Area Energetica. 1992. 14p. (CONF-9206342-1: 
Potential for srnall and medium sized wind energy application in 
Mediterranean countries, Rodi (Greece), 25-27 Jun 1992). Order 
Number DE93769353. Source: OSTI; NTIS (US Sales Only); INIS. 

Recently, the wind power industry has matured; consequently, in 
many countries a lot of wind energy applications have been pro- 
grammed. Many of them are already realized and running. As 
such, there is a direct necessity to identify a sizeable number of 
wind power plant sites. Choosing the right sites to match specific 
Wind Energy Conversion Systems (WECS) is also needed to har- 
ness this clean energy from the points of view of industrial viability 
and project financing. As a pre-requisite to install a wind turbine at 
a particular site, it is necessary to have knowledge of the theoreti- 
cal available wind energy at the site, as well as, of the practicability 
of the design in matching the characteristics of the WECS. In this 
paper, ENEA (Italian National Agency for New Technology, Energy 
and Environment) wind siting and resource assessment activities, 
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currently on-going in different regions in Italy, along with the 
present status and future prospects of the wind power industry. 


1704 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 12371 


12372 (ETDE-IT—93-59) Current wind energy programme in 
Raly. Ambrosini, G.; Foli, U.; Sesto, E.; Vigotti, R. ENEA, Casaccia 
(Italy). Area Energetica; Ente Nazionale per |’Energia Elettrica, 
Rome (italy). 1991. 5p. Order Number DE93769368. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In Italy, the main activities in the field of wind energy are carried 
out by two state-owned organizations, ENEA (Italian National 
Agency for New Technologies, Energy and the Environment) and 
ENEL (Italian National Electricity Board), and two major wind tur- 
bine generator manufacturers, Alenia/WEST and Riva Calzoni, 
within the framework of a national programme which is supervized 
by the Ministry of Industry and Commerce. The work currently 
under way concerns both wind power plant siting and the develop- 
ment and testing of Italian-made wind turbine generators ranging 
from 5 to 1500 kW in power. In addition, programmes aimed at 
constructing wind-farms made up of medium-sized machines (200- 
400 kW) have recently been launched. 


1706 Wind Energy Engineering 
Refer also to citation(s) 12349, 12371, 12372, 13470 


12373 (NREL/TP-442-5102) An advanced data-acquisition 
system for wind energy projects. Simms, D.A. (National Renew- 
able Energy Lab., Golden, CO (United States)); Cousineau, K.L. 
National Renewable Energy Lab., Golden, CO (United States); 
Zond Systems, Inc., Tehachapi, CA (United States). Oct 1992. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. (CONF-921049-9: Windpower '92, 
Seattle, WA (United States), 19-23 Oct 1992). Order Number 
DE93000079. Source: OSTI; NTIS; GPO Dep. 

NREL has subcontracted with Zond Systems, Inc. to develop an 
advanced data-acquisition system (ADAS) for wind energy projects. 
The ADAS can be used to simplify the process of making accurate 
measurements and analyzing. The system utilizes state-of-the-art 
electronics and telemetry to provide distributed multi-source, multi- 
channel data acquisition. Local stand-alone microprocessor-based 
data acquisition modules (DAMs) can be located near sources of 
measurement. These allow analog data values to be digitized close 
to the measurement source, thus eliminating the need for long data 
runs and slip rings. Signals from digital sensors and transducers 
can also be directly input to the local DAMS. A PC-based ground 
station is used to coordinate data transmission to and from all 
remote DAMS, display real-time values, archive data sets, and pro- 
cess and analyze results. The system is capable of acquiring 
synchronized time-series data from sensors and transducers under 
a variety of test configurations in an operational wind-park environ- 
ment. Data acquisition needs of the wind industry differ significantly 
from those of most other technologies. Most conventional system 
designs do not handle data coming from multiple distributed 
sources, nor do they provide telemetry or the ability to mesh multi- 
ple incoming digital data streams. This paper describes the 
capabilities of the ADAS, and how its design and cost objectives 
are geared to meet anticipated US wind industry needs. 
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12374 (CONF-920427-, pp. 499-514) Development of ad- 
vanced small-scale coal combustion systems using vortex 
technology. Breault, R.W. (Tecogen Inc., Waltham, MA (US)); 
Litka, A.F.; Nieh, S. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center; Vyzkumny 
Ustav Energeticky, Prague (Czechoslovakia). [1992]. From Energy 
and environment: transitions in Eastern Europe; Prague 
(Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy and 
environment: Transitions in Eastern Europe: Volume 1, Sessions 
Ai-5; Volume 2, Sessions B1-5, C1-—4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

Over the past decade the world has become increasingly aware 
of catastrophic air, land, and groundwater pollution over much of 
eastern and central Europe. Areas in Poland, Czechoslovakia, 
Hungary, and what used to be East Germany have unprecedented 
pollution levels, far worse than anything in the West. Per capita 
SOz emissions in East Germany are over 15 times greater than in 
western Germany. In particular, in southwest Poland, air pollution 
is among the worst in central Europe. Compounding the problems 
created by the political atmosphere is the heavy use of ‘unclean’ 
coal and the decentralized energy stucture. Poland uses approxi- 
mately 100 million tons annually of low-grade highly polluting coal 
for industrial/commercial and residential purposes. Very little of this 
coal is cleaned, less than thirty percent, and essentially none of 
the electric-generating coal is cleaned. The Polish coals are gener- 
ally high in ash with moderately high sulfur levels as well. These 
two factors, coupled with the low heating values of the coals, are 
the reasons for the high levels of pollution caused by the combus- 
tion of these coals. The major goals of such a program would be to 
integrate advanced coal technologies in the areas of coal fuel 
preparation and in handling, combustion, and emissions control, as 
well as heat exchange, ash disposal, system controls, and process 
integration so as to minimize the environmental impact resulting 
from combustion of coal. Under funding from the US Department of 
Energy, two vortex-type combustors have been developed for 
small-scale applications suitable to the East European market 
place. These have been developed by Tecogen and the Catholic 
University of America. The Tecogen combustor is presently going 
through a demonstration program in which it will operate automati- 
cally for a 1,000-hour demonstration. 12 figs., 2 tabs. 


12375 (CONF-920427-, pp. 558-564) PFBC - the leading 
clean coal technology for the future. Jansson, S.A. (ABB Car- 
bon AB, Finspong (SE)); Pillai, K.K.; Malm, H. North Dakota Univ., 
Grand Forks, ND (United States). Energy and Environmental 
Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-5, C1-4, and poster sessions. 757p. Order Number 
DES3000643. Source: OSTI; NTIS. 

Pressurized fluidized-bed combined cycle (PFBC) plants have 
potential for becoming the leading clean coal technology choice for 
many decades ahead. Already the use of moderately advanced 
steam cycles gives PFBC thermal efficiencies that match the best 
efficiencies for integrated gasification combined cycles (IGCC). Fur- 
ther efficiency improvements are possible through changes to more 
advanced steam cycles but also through increases in the inlet tem- 
perature to the gas turbine with hybrid cycles. Emissions to the 
environment can be kept near-zero. The solid residue from PFBC 
plants also can become a valuable product for construction pur- 
poses. 2 refs., 3 figs. 


12376 (CONF-920427-, pp. 593-607) Advanced Combined 
Cycle. Mach, F.V. (Northern States Power Co., Minneapolis, MN 
(US)). North Dakota Univ., Grand Forks, ND (United States). 
Energy and Environmental Research Center; Vyzkumny Ustav En- 
ergeticky, Prague (Czechoslovakia). [1992]. From Energy and 
environment: transitions in Eastern Europe; Prague (Czechoslo- 
vakia); 20-23 Apr 1992. In Proceedings: Energy and environment: 
Transitions in Eastern Europe: Volume 1, Sessions A1-5; Volume 
2, Sessions B1-5, C1-4, and poster sessions. 757p. Order Num- 
ber DE93000643. Source: OSTI; NTIS. 





Electricity is the most advanced and the most universal form of 
energy available to human beings. Without electricity, there would 
be no rapid technological development, no high standards of living, 
and no frequent scientific discoveries. Electricity is needed in all 
areas of human activity. Around the world, most electricity is gen- 
erated in coal-buming power plants. They generate electricity 
inexpensively and with a high degree of reliability. Because of 
growing concern about protection of the environment and conser- 
vation of natural resources, coal power plants of the 21st century 
must meet new requirements. The most important of these require- 
ments appear to be very restricted pollutant emissions, high 
efficiency, and affordable cost. The Advanced Combined Cycle 
(ACC) presented in this paper has the potential to generate electric 
power from coal with thermal efficiency in the range of 50%, with 
the controlled SO, and NOx levels and substantially reduced CO, 
emission levels needed to satisfy new emissions standards, with 
conversion of ash into non-leachable slag (a usable by-product), 
with reduced cooling water requirements, and with maximum de- 
sign and operational flexibility. The Advanced Combined Cycle is a 
pressurized system requiring less space than power plants. It can 
be designed in three modes: with air-blown gasification, oxygen- 
blown gasification, or complete combustion under pressure. The 
system is applicable for repowering of existing power plants, and 
for construction of new generating plants as well. Of course, sim- 
plicity and cost competitiveness are also important features of the 
system. Plans exist to make this technology commercially available 
before the year 2000. 13 refs. 


12377 (CONF-920427-, pp. 608-623) Second-generation 
pressurized fluidized bed combustion. Wolowodiuk, W. (Foster 
Wheeler Development Corp., Livingston, NJ (US)); Robertson, A. 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. From Energy and environment: 
transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

A second-generation pressurized fluidized bed combustion 
(PFBC) power plant that will enable this type of plant to operate 
with net plant efficiencies in the range of 43 to 46 percent is 
described. A three-phase program is under way. Its scope encom- 
passes the conceptual design of a commercial plant through the 
process of gathering needed experimental test data to obtain de- 
sign parameters. The concept involves feeding coal and sorbent 
into an 871°C carbonizer, where partial gasification of the coal 
takes place and generates a low-calorific-value fuel gas and a char 
sorbent residue. The char from the carbonizer is fed into an 871°C 
circulating pressurized fluidized bed combustor, where char com- 
bustion is completed. The flue gas/vitiated air from the combustor 
supports the combustion of the low-calorific carbonizer fuel gas in 
a ‘topping combustor,’ and the resultant 1,288°C gases expand 
through a 1.42-MPa gas turbine. The balance of thermal energy is 
used to generate steam. During Phase 1, a nominal 500-MWe 
second-generation PFB plant was designed, cost-estimated, and 
compared with a similar pulverized-coal-fired plant with wet scrub- 
bers. During Phase 2 of the program, presently under way, 
experimental test data on the performance of the individual compo- 
nents are being collected. A 245-mm |.D. carbonizer is being 
tested at various operating conditions with different coals and sor- 
bents. During Phase 3, a 245-mm |.D. carbonizer and a 343-mm 
|.D. PFB combustor-each with gas cleanup and solids feed 
systems-will be tested in an integrated mode. Design and permit- 
ting of this facility are in progress. Rated at 1.6 MWe (or 3.6 MWt), 
this facility will be located in Livingston, New Jersey. This paper 
describes the results of the Phase 1 efforts as well as the prelimi- 
nary results of carbonizer and gas turbine topping combustor 
testing in Phase 2. 9 refs., 10 figs., 5 tabs. 


12378 


(CONF-920427-, pp. 698-699) Potential of coal gasi- 
fication for the power plant of the future. Mueller, R. (Siemens 
AG, Erlangen (DE)). North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center; Vyzkumny 
Ustav Energeticky, Prague (Czechoslovakia). [1992]. From Energy 
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and environment: transitions in Eastern Europe; Prague 
(Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy and 
environment: Transitions in Eastern Europe: Volume 1, Sessions 
A1-5; Volume 2, Sessions B1-5, C1-4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

Combined cycle power plants with integrated coal gasification 
(IGCC) are a promising alternative for coal-based power generation 
in the future. Coal gasification can reduce emissions (CO2, SOz, 
NO,, dust) to significantly lower levels than other technologies and 
can also help minimize the greenhouse effect and waste disposal 
problems. Besides environmental reasons, achievable degrees of 
efficiency and economic data suggest an advantage for IGCC sys- 
tems in the future, especially in Eastern Europe with its huge coal 
resources. There are a large number of advanced coal gasification 
processes at various stages of development. Each of the pro- 
cesses has its own distinctive characteristics, preferred feed coals, 
applications, and operating experiences. Most still require success- 
ful operation of large-scale units before confirmed test results are 
available. In this paper, the different types of gasification systems 
are compared on the basis of specific power plant requirements. 
Efficiency calculation results along with gas turbine inlet tempera- 
ture are shown. The comparison also deals with environmental 
aspects and economic parameters. Future development for IGCC 
power plants is discussed, along with both European demonstra- 
tion plants underway in Buggenum (Netherlands) for hard coal (250 
MW) and in Goidenbergwerk (Germany) for brown coal (300 MW). 
The results of a feasibility study concerning a retrofit project with 
coal gasification of North Bohemian lignite (Ledvice, CSFR) are 
also presented. 


12379 (CONF-920427-—, pp. 700-701) A pressurized fiuid- 
bed gasifier for power generation in IGCC from brown coal. 
Chrz, V. (UVP Praha-Bechovice, Prague (CS)). North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1—5; Volume 2, Sessions 
B1-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

The paper deals with a now-developed pressurized fluidized-bed 
gasifier for integrated gas combined cycle (IGCC) 200 MWe de- 
signed for North Bohemian brown coal. Physical characteristics of 
North Bohemian brown coal were considered in the design of coal 
preparation, gasification, and cleaning parts of the gasification unit. 


12380 (CONF-920427-, pp. 709-710) The automated control 
of centralized heat supply. Balate, J. (VUT - Technical Univ., 
Brno (CS)). North Dakota Univ., Grand Forks, ND (United States). 
Energy and Environmental Research Center; Vyzkumny Ustav En- 
ergeticky, Prague (Czechoslovakia). [1992]. From Energy and 
environment: transitions in Eastern Europe; Prague (Czechoslo- 
vakia); 20-23 Apr 1992. In Proceedings: Energy and environment: 
Transitions in Eastern Europe: Volume 1, Sessions A1-5; Volume 
2, Sessions B1-5, C1-4, and poster sessions. 757p. Order Num- 
ber DE93000643. Source: OSTI; NTIS. 

The production, distribution, consumption measurement, 
regulation, and control of heat are the important tools for heat con- 
sumption rationalization. For successful control of centralized heat 
supply, it is necessary to study the following: (1) Thermal static 
variables measurement. (2) Static and dynamic properties analysis 
of the main technology equipment of the heat supply system 
sources. (3) Heat production optimization at the sources for the 
various process variants. (4) The criterion statement for the optimal 
sources cooperation at the heat supply system. (5) The algorithm 
of optimal choice of cooperating sources, including the operating 
variants determination at these sources. (6) Calculation of the daily 
heat supply diagram forecast and its utilization for heat supply sys- 
tem control. (7) Static and dynamic properties analysis of the heat 
networks (steam and water) and their usage for heat distribution 
control. (8) Examination of algorithms of numeric control for the 
heat sources technological units and for the consumption of heat 
energy. (9) The operating automatization of the consuming transfer 
stations. (10) Coordination of heat subsystems control, i.e., heat 
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production and heat supply networks. (11) The proposal of the 
functions and of the heat supply central control equipment with the 
aim for rationalizing the heat production and heat distribution sys- 
tem. The author presents his thesis which solves the problem in a 
complex way, although he realizes that some partial questions 
should still be worked out in greater detail. Final solution and de- 
sign of these partial problems require concentration of all power in 
the interest of topical character of this theme, and ideas already 
solved. By this concentration of power, one can expect good re- 
sults of scientific work in the sphere of thermal energy generation 
and distribution rationalization. 


12381 (DOE/MC/23165-93/C0152) Development of a coal 
fired gas turbine cogeneration system: Status report. Wilkes, 
C.; Wengjlarz, R.A.; Hart, P.J.; Thomas, W.H.; Rothrock, J.W.; Har- 
ris, C.N.; Bourke, R.C. General Motors Corp., Indianapolis, IN 
(United States). Allison Gas Turbine Div. [1992]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
86MC23165. (CONF-921034-18: US Department of Energy 
contractors review meeting on coal-fueled heat engines, advanced 
PFBC and gas stream cleanup systems, Morgantown, WV (United 
States), 27-28 Oct 1992). Order Number DE93005020. Source: 
OSTI; NTIS; GPO Dep. 

The Allison Advanced Coal-Fueled Turbine Program is now in 
the sixth year of a development effort that has led to a POC en- 
gine demonstration test on a Coal-Water-Slurry (CWS) fuel. Earlier 
forecasts by CWS suppliers that suitable CWS fuels would be 
commercially available at an economic price have not been 
realized. A program replan has, therefore, been executed that in- 
corporates the use of readily available dry pulverized coal. To 
support this program, technology issues relating to combustor per- 
formance and emission control, hot gas cleanup, and turbine 
deposition, erosion and corrosion (DEC) have been addressed. In 
addition, system assessment studies have been performed to eval- 
uate the commercial prospects for small (<8 MWe) coal-fired 
industrial cogeneration systems and the application of the rich- 
quench-lean (RQL) coal-combustion technology to larger (> 100 
MWe) utility-sized gas turbines. These results are reported by 
Wenglarz (1992). Combustor and engine tests on dry coal are now 
planned in preparation for a commercial demonstration that will fol- 
low the completion of this program. 


12382 (DOE/MC/23165—93/C0161) Advanced turbine sys- 
tems program. Wilkes, C.; Mukavetz, D.W.; Knickerbocker, T.K.; 
Ali, S.A. General Motors Corp., Indianapolis, IN (United States). Al- 
lison Gas Turbine Div. [1992]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC23165. 
(CONF-921034-34: US Department of Energy contractors review 
meeting on coal-fueled heat engines, advanced PFBC and gas 
stream cleanup systems, Morgantown, WV (United States), 27-28 
Oct 1992). Order Number DE93006192. Source: OSTI; NTIS; GPO 
Dep. 

In accordance with the goals of the DOE program, improvements 
in the gas turbine are the primary focus of Allison activity during 
Phase |. To this end Allison conducted a survey of potentially appli- 
cable gas turbine cycles and selected the advanced combined cycle 
as reference system. Extensive analysis of two versions of the ad- 
vanced combined cycle was performed against the requirement for 
a 60% thermal efficiency (LHV) utility-sized, natural gas fired sys- 
tem. This analysis resulted in technology requirements for this 
system. Additional analysis determined emissions potential for the 
system, established a coal-fueled derivative system and a commer- 
cialization plan. This report deals with the technical requirements 
for a system that meets the thermal efficiency goal. Allison initially 
investigated four basic thermodynamic cycles: Humid air turbine, 
intercalate-recuperated systems, advanced combined cycle, chemi- 
cally recuperated cycle. Our survey and cycle analysis indicated 
that au had the potential of reaching 60% thermal efficiency. We 
also concluded that engine hot section technology would be a criti- 
cal technology regardiess of which cycle was chosen. Based on 
this result Allison chose to concentrate on the advanced combined 
cycle. This cycle is well known and understood by the utility turbine 
user community and is therefore likely to be acceptable to users. 


12383 (DOE/MC/23166-93/C0151) Fullscale and bench- 
scale testing of a coal-fueled gas turbine system. Roberts, 
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P.B.; LeCren, R.T.; Cowell, L.H.; Galica, M.A.; Stephenson, M.D.; 
Wen, C.S. Solar Turbines, Inc., San Diego, CA (United States). 
[1992]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-86MC23166. (CONF-921034—-26: US 
Department of Energy contractors review meeting on coal-fueled 
heat engines, advanced PFBC and gas stream cleanup systems, 
Morgantown, WV (United States), 27-28 Oct 1992). Order Number 
DE93005198. Source: OSTI; NTIS; GPO Dep. 

Components for a coal-fueled industrial gas turbine were 
developed and tested at both benchscale and full-scale. The com- 
ponents included a two stage slagging combustor, a particulate 
rejection impact separator (PRIS), and a secondary particulate fil- 
ter. The Integrated Bench Scale Test Facility (IBSTF) was used for 
the filter tests ana some of the PRIS testing. Full-scale combustor 
testing has been carried-out both with and without the PRIS. 
Bench-scale testing has included evaluating the feasibility of on- 
site CWM preparation, developing a water-cooled impactor and an 
extended run with new secondary candle filters. 


12384 (DOE/MC/24257-3277) Integrated low emissions 
cleanup system for direct coal fueled turbines (moving bed, 
fluid bed contactor/ceramic filter): Twentieth quarterly status 
report, July-September 1992. Newby, R.A.; Alvin, M.A.; 
Bachovchin, D.M.; Yang, W.C.; Smeltzer, E.E.; Lippert, T.E. West- 
inghouse Electric Corp., Pittsburgh, PA (United States). Science 
and Technology Center. 20 Oct 1992. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-87MC24257. 
Order Number DE93009645. Source: OSTI; NTIS; GPO Dep. 

The United States Department of Energy, Morgantown Energy 
Research Center (DOE/METC), is sponsoring the development of 
direct coal-fired turbine power plants as part of their Heat Engines 
program. A major technical challenge remaining for the develop- 
ment of the direct coal-fired turbine is high-temperature combustion 
gas cleaning to meet environmental standards for sulfur oxides and 
particulate emissions, as well as to provide acceptable turbine life. 
The Westinghouse Electric Corporation, Science & Technology 
Center, is evaluating two Integrated Low Emissions Cleanup (ILEC) 
concepts that have been configured to meat this technical 
challenge: a baseline ceramic barrier filter ILEC concept, and a flu- 
idized bed ILEC concept. These ILEC concepts simultaneously 
control sulfur, particulate, and alkali contaminants in the high- 
pressure combustion gases at turbine inlet temperatures up to 
2300°F. This document reports the status of a program in the 
nineteenth quarter to develop this ILEC technology for direct coal- 
fired turbine power plants. 


12385 (DOE/MC/28197-93/C0163) Center for Advanced 
Gas Turbine Systems Research. Golan, L.P. South Carolina En- 
ergy Research and Development Center, Clemson, SC (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG21-91MC28197. (CONF-921034— 
30: US Department of Energy contractors review meeting on 
coal-fueled heat engines, advanced PFBC and gas stream cleanup 
systems, Morgantown, WV (United States), 27-28 Oct 1992). Order 
Number DE93005902. Source: OSTI; NTIS; GPO Dep. 

An unregulated conventional power station based on the Rankine 
Cycle typically bums pulverized coal in a boiler that exports steam 
for expansion through a steam turbine which ultimately drives an 
electric generator. The flue gases are normally cleaned of particu- 
lates by an electrostatic precipitator or bag house. A basic cycle 
such as this will have an efficiency of approximately 35% with 10% 
of the energy released through the stack and 55% to cooling water. 
Advanced gas turbine based combustion systems have the poten- 
tial to be environmentally and commercially superior to existing 
conventional technology. however, to date, industry, academic, and 
government groups have not coordinated their effort to commercial- 
ize these technologies. The Center for Advanced Gas Turbine 
Systems Research will provide the medium to support effective 
commercialization of this technology. Several cycles or concepts 
for advanced gas turbine systems that could be fired on natural 
gas or could be adapted into coal based systems have been pro- 
posed (for examples, see Figures 4, 5, 6, and 7) (2) all with vary 
degrees of complexity, research needs, and system potential. Nat- 
ural gas fired power systems are now available with 52% efficiency 





ratings; however, with a focused base technology program, it is ex- 
pected that the efficiency levels can be increased to the 60% level 
and beyond. This increase in efficiency will significantly reduce the 
environmental burden and reduce the cost of power generation. 


12386 (DOE/PC/89663-T8) Development of a Coal Quality 
Expert: Final technical progress report No. 9. CQ, Inc., Homer 
City, PA (United States). 8 Sep 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89663. 
Order Number DE93008036. Source: OSTI; NTIS; GPO Dep. 

This is the ninth Technical Progress Report, describing work 
performed under DOE Contract No. (DE-FC2290PC896631) “De- 
velopment of a Coal Quality Expert.” The contract is a Cooperative 
Agreement between the US Department of Energy, CQ Inc., and 
ABB Combustion Engineering, Inc. This report covers the period 
from April 1, through June 30, 1992. Four companies and seven 
host utilities have teamed with CQ Inc. and ABB/CE to perform the 
work on this project. The work falls under DOE's Clean Coal Tech- 
nology Program category of “Advanced Coal Cleaning.” The 
45-month project will provide the utility industry with a PC expert 
system to confidently and inexpensively evaluate the potential for 
coal cleaning blending, and switching options to reduce emissions 
while producing lowest cost electricity. Specifically, this project will: 
(1) Enhance the existing Coal Quality Information System (CQIS) 
database and. Coal Quality Impact Model (CQIM) to allow confi- 
dent assessment of the effects of cleaning on specific boiler cost 
and performance. (2) Develop and validate a methodology, Coal 
Quality Expert (CQE) which allows accurate and detailed predic- 
tions of coal quality impacts on total power plant capital cost, 
operating cost, and performance based upon inputs from inexpen- 
sive bench-scale tests. 


12387 (DOE/PC/92196—-T1) Feasibility study for an ad- 
vanced coal fired heat exchanger/gas turbine topping cycle for 
a high efficiency power plant: Technical report, September 10, 
1992—December 31, 1992. Solomon, P.R.; Zhao, Yuxin; Pines, 
D.S. Advanced Fuel Research, Inc., East Hartford, CT (United 
States). Feb 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92PC92196. Order Number 
DE93009704. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to prove the feasibility of 
AFR’s concepts for a high efficiency coal-fired generating plant us- 
ing the REACH/Exchanger concept to power an externally fired gas 
turbine. It will provide a design of an advanced technology furnace/ 
heat exchanger combination in which a ceramic heat exchanger is 
aerodynamically protected from the corrosive particle laden coal 
combustion products. The heat exchanger is fired by radiative and 
convective heat transfer from a moderately clean fuel stream and 
by radiative heat transfer from the flame of a much larger 
uncleaned fuel stream. In principle, 35% of the energy will be pro- 
vided by the former and 65% by the later. The fluid mechanics in 
the furnace/heat exchanger are controlled so that the flow of the 
combustion products, from the moderately clean fuel stream, 
sweeps past the heat exchanger to prevent the contact of coal par- 
ticles with the uncleaned stream. 


12388 (ETDE-IT—93-41) Monitoring and surveillance sys- 
tem of energy recovery power plant, founded on 
knowledge-based expert system. Calchetti, G.; Cavaliere, G.; 
lannucci, R.; Rufoloni, M. ENEA, Casaccia (Italy). Area Energetica. 
1992. 6p. (CONF-920368-2: 2. international forum on expert sys- 
tems and computer simulation in energy engineering, Erlangen 
(Germany), 17-21 Mar 1992). Order Number DE93769346. Source: 
OSTI; NTIS (US Sales Only). 

In the field of energy recovery from wastes, an innovative ‘clean 
energy’ technology is now being commercialized which involves the 
gasification of solid municipal wastes, the purification of the gas 
and its combustion, to generate power, in a gas engine. For the 
automated, safe and reliable management of this type of waste 
processing/power production scheme, ENEA (the Italian Agency for 
New Technology, Energy and the Environment) has developed the 
REGOLO (REfuse Gasification Over-LOoker) computerized control 
system. It features: analog and digital I/O and control devices; a 
data acquisition/control and storing sub-system; an ‘intelligent’ sub- 
system for data analysis and plant conditions evaluation; a 
computer RAM partition for data transfer; and memory sharing 
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among the various sub-systems. In managing the plant operations, 
REGOLO continuously evaluates the plant conditions such that, in 
the event of an anomaly, the system automatically selects and im- 
plements an alternative operating route. 


12389 (NEI-NO-313) Simulation of steam injected gas tur- 
bines. Haande, B.M. Trondheim Univ. (Norway). Norges Tekniske 
Hoegskole. Aug 1992. 139p. Order Number DE93769950. Source: 
OSTI; NTIS. 

The internal thermodynamics of the gas turbine imposes a 
restriction on the performance potential of steam injected gas tur- 
bines. A mean line prediction method is developed to simulate how 
the operational conditions of a gas turbine is altered when steam is 
injected for power augmentation. Turbine blade temperatures are 
found to limit the performance of the engine at lower steam/air ra- 
tios whereas gas generator speed, set by 1st stage compressor 
choke, limits the performance at higher stear/Vair ratios. The gas 
generator speed can be reduced by minor geometrical changes of 
the turbine flow areas or by applying additional steam injection in 
front of the power turbine. With no supplementary firing, the two- 
point injection system combined with a two-pressure heat recovery 
boiler improves the efficiency and increases the output. Operated 
dry the simulated machine gives 23 MW (shaft) at an efficiency of 
38%. Assuming no supplementary firing one-point injection gives 
30.9 MW and an efficiency of 46% at a steam/air ratio of 10%. Sim- 
ilar numbers for the 2-point injection system is 32.3 MW and 46.7% 
efficiency at a steam/air ratio of 12.5%. For the 2-shaft machine 
used in the simulation, the compressor surge margin is reduced 
from 20% (dry) to 16% with 1-point injection and to 15% with two- 
point injection at maximum efficiency with no supplementary firing. 
A dynamic simulation is made to study the effect of changing pro- 
cess steam demand in a steam injected gas turbine cogeneration 
plant. The study is limited to the slower heat transfer effects. The 
drum dynamic behavior is found to dominate the system. The set- 
tling time of the system is found to be around 5 minutes after a 
sudden step in process steam demand. 64 refs., 61 figs., 19 tabs. 


12390 (ORNL/FMP-$92/2, pp. 263-270) 3M-4 - Fabrication of 
commercial-scale fiber-reinforced hot gas filters by chemical 
vapor deposition. Smith, R.G. (83M Center, St. Paul, MN (US)). 
Oak Ridge National Lab., TN (United States). Dec 1992. In Fossil 
Energy Advanced Research and Technology Development Materi- 
als Program: Semiannual progress report for the period ending 
September 30, 1992. 337p. Order Number DE93004433. Source: 
OSTI; NTIS. 

Since the oil crisis of 1973, more efficient coal to energy pro- 
cesses have been sought and pressurized fluidized bed combustion 
(PFBC) and coal gasification combined cycle (IGCC) are attractive 
technologies. Hot gas cleanup is needed for both PFBC and IGCC 
for turbine protection. High efficiency cyclones have been used but 
do not remove particles smaller than about five micrometers so 
that additional cleanup is needed in order to satisfy environmental 
constraints. Hot gas filtration using rigid ceramic filters will protect 
turbines and meet New Source Performance Standards (NSPS). 
Testing has demonstrated dust removal at high efficiency and at an 
acceptable pressure loss. Major concerns have been thermal 
shock caused by pulse-cleaning, chemical attack by alkali vapor 
and cleanability. Dust has been captured upstream of gas turbines 
in either PFBC or IGCC in a fashion analogous to baghouse filtra- 
tion where dust is collected on a filter and periodically removed by 
back-pulsing. Rigid ceramic filters tested so far are called candles. 
They are shaped like large test tubes and are made from ceramic 
particles and fibers which are bonded with a glassy phase. The gas 
path through candles is 1.5 cm in length, and candles are fairly 
heavy, each one weiging about six kilograms. 10 refs., 4 figs. 


12391 (PNL-8427) An evaluation of thermal energy stor- 
age options for precooling gas turbine inlet air. Antoniak, Z.|.; 
Brown, D.R.; Drost, M.K. Pacific Northwest Lab., Richland, WA 
(United States). Dec 1992. 32p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93005980. Source: OSTI; NTIS; GPO Dep. 

Several approaches have been used to reduce the temperature 
of gas turbine inlet air. One of the most successful uses off-peak 
electric power to drive vapor-compression-cycle ice makers. The 
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ice is stored until the next time high ambient temperature is en- 
countered, when the ice is used in a heat exchanger to cool the 
gas turbine inlet air. An alternative concept would use seasonal 
thermal energy storage to store winter chill for inlet air cooling. The 
objective of this study was to compare the performance and eco- 
nomics of seasonal thermal energy storage in aquifers with diurnal 
ice thermal energy storage for gas turbine inlet air cooling. The in- 
vestigation consisted of developing computer codes to model the 
performance of a gas turbine, energy storage system, heat ex- 
changers, and ancillary equipment. The performance models were 
combined with cost models to calculate unit capital costs and lev- 
elized energy costs for each concept. The levelized energy cost 
was calculated for three technologies in two locations (Minneapolis, 
Minnesota and Birmingham, Alabama). Precooling gas turbine inlet 
air with cold water supplied by an aquifer thermal energy storage 
system provided lower cost electricity than simply increasing the 
size of the turbine for meteorological and geological conditions 
existing in the Minneapolis vicinity. A 15 to 20% cost reduction re- 
sulted for both 0.05 and 0.2 annual operating factors. In contrast, 
ice storage precooling was found to be between 5 and 20% more 
expensive than larger gas turbines for the Minneapolis location. In 
Birmingham, aquifer thermal energy storage precooling was pre- 
ferred at the higher capacity factor and ice storage precooling was 
the best option at the lower capacity factor. In both cases, the lev- 
elized cost was reduced by approximately 5% when compared to 
larger gas turbines. 
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12392 (CONF-920427-—, pp. 676-677) Coal-fired vitrification 
process for recycling boiler fly ash. Hnat, J.G. (Vortec Corp., 
Collegeville, PA (US)); Talley, W.F.; Bartone, L.M. North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
Bi-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

It is clearly recognized that the landfill requirements for solid 
waste products are becoming a major environmental and economic 
issue. This paper addresses a means of mitigating the problems 
associated with the disposal of fly ash produced from pulverized 
coal-fired boilers by recycling the waste material into a mineral 
wool product via the use of a new coal-fired, high-temperature vitri- 
fication process being developed by Vortec Corporation. The 
technology being developed for mineral wool production from fly 
ash is based on an advanced, in-flight suspension, glass-melting 
technology. The research program investigates the feasibility of 
producing mineral wool using fly ash from a coal-fired electric 
power plant as the feedstock. The new technology offers significant 
energy savings and improvements in pollution control over cupola 
furnaces which are currently used in the production of mineral 
wool. In addition, the new technology can utilize the fly ash di- 
rectly, without the need for intermediate processing or pelletizing. 
The pilot-scale experiments have been directed toward defining the 
feedstock and product glass composition and property criteria for 
acceptable mineral wool production and evaluating the viscosity- 
temperature-chemistry relationships of the glass produced. Heat 
and mass, balances for a commercial-scale mineral wool recycling 
system are presented, along with a preliminary techno-economic 
assessment of the technology when applied to commercial mineral 
wool manufacturing application. The basic feasibility of the process 
using a variety of feedstocks was demonstrated during the first 
phase of the DOE/PETC program. During the second phase of the 
current DOE program, Vortec Corporation has begun investigations 
on the feasibility of producing mineral wool using utility fly ash as 
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the feedstock in a Vortec-patented Cyclone Melting System (CMS). 
This effort is described. 


12393 (CONF-920427—, pp. 678-680) Utilization of fly ash 
from coal-fired electrical power plants in Eastern Europe. 
Gambs, G.C. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center; Vyzkumny 
Ustav Energeticky, Prague (Czechoslovakia). [1992]. From Energy 
and environment: transitions in Eastern Europe; Prague 
(Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy and 
environment: Transitions in Eastern Europe: Volume 1, Sessions 
A1-5; Volume 2, Sessions B1-5, C1-4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

As the countries of Eastern Europe begin to build new electric 
power plants for future electric requirements, one of the primary 
sources of fuel will, of necessity, have to be coal, either bitumi- 
nous, subbituminous, lignite or brown coal. One of the by-products 
of the production of electricity from such solid fossil fuels is fly ash 
which can be looked upon either as an industrial mineral source or 
as a waste material which has to be disposed at considerable cost 
and great inconvenience into landfills and impoundments. The best 
approach by far is to look upon fly ash which meets certain ASTM 
C 618 requirements as, an industrial mineral source and use it ex- 
tensively as a construction material in a variety of ways. Fly ash is 
a very fine powder which is collected in the electrostatic precipita- 
tors at coal-fired electric power plants. It is primarily made up of 
the oxides of silica, aluminum, and iron and has unique properties, 
including pozzolanic, probably its most important property. Fly ash 
which meets the ASTM C 618 requirements can be used to re- 
place 25 to 30% or more of the portland cement in a concrete mix. 
At the same time, the amount of water in the concrete mix can be 
reduced by up to one-third and the concrete poured with a siump 
of 1 1/2 to 2 inches instead of the usual 4 to 5 inches. The reduc- 
tion in water content will result in a much higher compressive 
strength concrete. As a result of the lubricity of the fly ash spheres, 
the workability of the concrete is even better with the lower volume 
of water in the fly ash concrete mix than it is with the usual con- 
crete mix without fly ash but with the normal volume of water. The 
pozzolanic properties of fly ash give a unique result to a fly ash 
concrete mix because the oxides of iron, aluminum, and silica 
combine with the fire line which is liberated from the cement as the 
concrete cures, and these form additional cementing materials. The 
feasibility of using fly ash in portland cement is discussed. 


12394 (CONF-920427-, pp. 702-703) Model research on hot 
gas cleaning with molten slag. Mayerhofer, A. (institut fuer 
Eisenhuettenkunde der Rheinisch-Westfallschen, Aachen (DE)). 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. From Energy and environment: 
transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1—5; Volume 2, Sessions 
B1-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

In terms of enlarging the efficiency of fossil fueled power sta- 
tions, research on environmental acceptable energy generation is 
done. One possibility is the combined cycle process, which is 
based on a pressure loaded slag tap furnace with efficiencies of 
over 50% for coal power plants. The main problem of this technol- 
ogy is the cleaning of the exhaust gas at 1,300°C to such dust and 
contaminant contents which are acceptable for turbines. At the In- 
stitute of Ferrous Metallurgy of the Technical University Aachen 
investigations are done to remove turbine destroying components 
like alkalies and ash particles from the exhaust gas at high temper- 
atures. Under the given conditions, precipitation on solid surfaces 
is not possible. The principle of the Venturi-scrubber which has 
high performance even on very small particles could probably be 
used. Referring to the experience on alkali absorption by blast- 
furnace slag, the Venturi-scrubber is to be run with molten slag as 
scrubbing fluid. Thermodynamic calculations have been conducted 
to determine the chemical equilibrium. Experiences with wet scrub- 
bing methods have to be transferred to slags. The most apparent 
problem is the viscosity of the slags. In comparison to water these 
slags have up to 25,000 times higher viscosities. Primarily, the 





fundamental principles of the atomization theory are shown. Appar- 
ently, the decay mechanisms of low and high viscous fluids are 
different. It has been calculated that the decay of fluids is hindered 
by increase of viscosity. To simulate the slag atomization, a test 
plant has been designed and built. For the purpose of preliminary 
low-temperature tests, model fluids have been composed to 
achieve the same physical features as slag. The atomization can 
be observed through windows integrated into the Venturi-throat by 
means of short time photography and double impulse holography. 


12395 (CONF-920427-, pp. 716-717) Selective catalytic re- 
duction (SCR) of nitrogen oxides: Pilot study of high-level 
NO, reduction. Buzanowski, M.A. (Acurex Corp., Research Trian- 
gle Park, NC (US)); Jozewicz, W.; Kaplan, N.; Rakes, S.L. North 
Dakota Univ., Grand Forks, ND (United States). Energy and Envi- 
ronmental Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

The US Environmental Protection Agency (EPA) is carrying out a 
comprehensive study on the evaluation of NO, emission control 
catalysts commercially developed for power plants’ selective cat- 
alytic reduction (SCR) installations. The main objective of this taks 
is to establish the performance of the SCR catalysts and the SCR 
technology. Several commercial SCR catalysts were tested under 
different operating conditions. The effects of NH3/NO ratio, space 
velocity (3,000 to 25,000 H~' at STP), and temperature (250° to 
450°C) on reaction kinetics are reported. Also investigated was the 
poisoning effect of sulfur dioxide (SO2) on the SCR catalysts. Addi- 
tionally, the ammonia slip and N2O concentrations were measured. 
Presented work evaluates the SCR process as a leading technol- 
ogy for NO, reduction. Generally, with ammonia as a reductant, 
85% to 90% NO reduction was achieved in the pilot testing at flow 
rates of 120 L/minute, at temperatures in the above range. In short- 
term tests there was no pronounced effect of catalyst poisoning at 
concentrations up to 1,100 ppm SO2. One catalyst from a Cana- 
dian manufacturer was evaluated at low temperature for catalyzing 
NO, reduction with hydrogen as the reductant. At 87° and a space 
velocity of 2,000 hr—', a NO reduction of 64% was obtained. 


12396 (CONF-920427-, pp. 718-719) A low-NO, (radiant) 
surface burner. Beesteheerde, J. (Netherlands Energy Research 
Foundation, Petten (NL)); Beckers, G.J.; Tjeng, J. North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-8, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

At ECN (Netherlands Energy Research Foundation) radiant burn- 
ers are developed on the base of highly porous ceramic foam 
material. Premixed fuel gas and air are added to the burner that 
can operate in a radiant as well as a blue flame mode. In radiant 
burners, part of the combustion energy is radiated, which results in 
low gas temperatures and consequently low NO, emissions. Spe- 
cial replica techniques are being used in the construction of 
ceramic foam. If natural gas is used as a fuel, flat or cylindrically- 
shaped ceramic foam burners show extremely low NO, emission 
levels (5-30 ppm at 0% Oz). Other properties are high and uniform 
heat fluxes, high methane conversion, large operating range (100- 
2,000 kW/m), low material costs (approximately $70/m?), flexible 
design (geometry, materials), sufficient mechanical strength, high 
temperature resistance, low CO emission levels (< 0.01 vol% de- 
tection limit), and low noise. These are the results of experiments 
carried out with natural gas in test facilities similar to boilers for 
central heating. Research has started to make the surface burner 
suitable for the combustion of mixtures of gaseous fuels like hydro- 
gen, biogas, etc. Initial experiments with oil have been carried out. 
A one-dimensional mathematical model is available to aid the 
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design and optimization of foam burners and applications. Imple- 
mented in this model are one-step chemical reaction, heat transfer 
between gas and ceramic, radiation from the burner surface to the 
surroundings, and radiative heat transfer within the ceramic foam. 
Applied research projects have been initiated concerning the use 
of the ECN surface burner in central heating systems, baking 
ovens, horticultural furnaces/CO2-dosage and high temperature in- 
dustrial furnaces. 


12397 (CONF-920427-, pp. 720-721) Influence of tempera- 
ture on NO, emissions in the combustion of Kolubara lignite. 
Jovanovic, L. (Boris Kidric Inst. of Nuclear Sciences, Beograd 
(YU)); Kostic, Z.G.; Repic, B.; Dakic, D. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center; Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). 
[1992]. From Energy and environment: transitions in Eastern Eu- 
rope; Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: 
Energy and environment: Transitions in Eastern Europe: Volume 1, 
Sessions A1-5; Volume 2, Sessions B1-5, C1-4, and poster ses- 
sions. 757p. Order Number DE93000643. Source: OSTI; NTIS. 

Yugoslavia possesses considerable reserves of low-rank coals, 
mainly lignite, and the steam power plants have been directed to- 
ward the use of available reserves. The lignite has an HHV around 
8 Md/kg, with 40-50% moisture and 10-15% ash, mainly with slag- 
ging and fouling properties. Sulfur content is low (lower than 1%), 
but because of the low heating value, the generation of SO, in the 
flue gases is considerable. In the meantime, investigations of pro- 
cesses and technologies to decrease SO2 and NO, emissions are 
in progress. In this report results of the calculation of chemical 
thermodynamics equilibrium of the flue gas constituents formed 
during the combustion of Kolubara lignite, at temperatures between 
800-1,700K and under pressure of ibar, are presented. Based on 
these data, it would be possible to lead process in the boiler fur- 
nace with minimum NO, emissions. 


12398 (CONF-920427-, pp. 722-723) Research into the for- 
mation and destruction of N-species from coal combustion - 
results from pulverized fuel and pressurized fluidized-bed 
combustion facilities. Hein, K.R.G. (RWE Energie AG, Bergheim 
(DE)); Boersma, D.; Meschgbiz, A. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center; Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). 
[1992]. From Energy and environment: transitions in Eastern Eu- 
rope; Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: 
Energy and environment: Transitions in Eastern Europe: Volume 1, 
Sessions A1-5; Volume 2, Sessions B1-5, C1-4, and poster ses- 
sions. 757p. Order Number DE93000643. Source: OSTI; NTIS. 
Due to the reluctant public acceptance of nuclear energy, the 
limited possibilities of utilizing renewable energy sources, and the 
large resources of solid fossil fuels in the world, coal will continue 
to play and outstanding role in the majority of all countries of the 
European Community as a primary energy supply for heat and 
steam generation and, in particular, for electricity production. How- 
ever, coal, being of organic origin, contains sulfur and nitrogen 
which, during combustion, are converted to their oxides and con- 
tribute as such to atmospheric pollution. While the content of sulfur 
oxides in stack gases on a large scale is minimized predominantly 
by flue gas scrubbing techniques, the emission of nitrogen species 
can be limited by flue gas treatment and by affecting their produc- 
tion or enhancing their destruction during the combustion process. 
The latter alternatives are, in principle, economically more attrac- 
tive than flue gas treatment, although certain experience is 
required on application in order to suppress adverse effects on the 
performance of the fuel conversion process. Therefore, major 
research activities were, and still are, concentrating on the produc- 
tion of gaseous nitrogen-containing species and their subsequent 
chemical reduction. Therefore, in the paper, detailed research 
results are presented from rigs of semi-technical scale (approxi- 
mately 0.5 to 1.2 MWth) for both combustion modes, conventional 
pulverized fuel as well as pressurized fluidized-bed. The paths of 
the species HCN, NH3, N20, and NO are described under various 
operational conditions and are compared with the experience 
gained from large-scale application. Finally, conclusions are drawn 
with regard to minimizing the emission of NO, and N2O from utility 
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boilers burning bituminous and brown coals, which are typical in 
Eastern and Western European application. 


12399 (CONF-920427-, pp. 724-725) Approach to reduce 
air pollution in CSFR, especially of sulfur dioxide emissions. 
Bilik, O. (Czech and Slovak Federal Republic, Prague (CS)). North 
Dakota Univ., Grand Forks, ND (United States). Energy and Envi- 
ronmental Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

The level of air pollution here is one of the highest in Europe, 
owing especially to the utilization of low-rank coal for electricity 
generation. The thermal power stations and heat stations are re- 
sponsible for 79% of sulfur dioxide emissions. As of October 1, 
1991, an amendment of law regarding stricter reduction of air pol- 
lution will be enacted. The air emission limits for electricity 
generation and new combustion facilities are near European Com- 
munity standards for existing power plants and will remain so for 
five years. Desulfurization and denitrification technologies will 
mainly apply to the power stations, which will be in operation even 
after the year 2000. Wet limestone scrubbing for flue gas desulfur- 
ization with gypsum production will be the main solution for this 
problem. At the same time, other progressive technologies, such 
as coal gasification and fluidized-bed combustion, are being inves- 
tigated; these, in connection with the combined cycle for electricity 
and heat generation, can also promote lower air pollution. 


12400 (CONF-920427-, pp. 726-727) Charles University air 
pollution regional scale model. Bednar, J. (Charles Univ., 
Prague (CS)); Brechler, J.; Halenka, T.; Kopacek, J. North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center; Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia). [1992]. From Energy and environment: transi- 
tions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
B1-5, Ci-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

The presented model is aimed at computing air pollution charac- 
teristics in the central European area. A Lagrangean approach is 
used in constructing trajectories from each point source of air pol- 
lution. Processes of horizontal and vertical diffusion, dry and wet 
deposition, and chemical reactions are taken into account, together 
with orography and the parameterization of orography impact on 
the above-mentioned processes. The model can be used for evalu- 
ation of air-pollution fluxes, ground concentrations, and depositions 
of sulfur (its total amount, SO, and SO,—) and/or nitrogen com- 
pounds (NO,, HNO3 and NO3~) across the arbitrarily chosen lines 
(approximating parts of borderline, for instance) or along this line 
and/or for the evaluation of the space distribution of air pollution 
characteristics. Input data sets are comprised of data dealing with 
air pollution sources and meteorological data. Providing that model 
is used for long-term estimation of air pollution characteristics (cli- 
matological values), the corresponding wind-rose from some 
representative upper-air sounding site (e.g., Prague, Libus) is 
used. The level from which the upper-wind data are analyzed can 
be chosen arbitrarily, and it is possible to make use of data both 
from constant p-level or from constant s-level. The model, the de- 
scription of which was given in the Part 1 of this paper, was used 
to test some scenarios dealing with the proposed reduction of SO2 
emissions from several thermal power plants. The chosen power 
plants are those with the highest level of SO. emissions in the 
Czech region. The results of the model corresponding to suggested 
scenarios are presented and compared with those corresponding 
to present emission data. 


12401 


(CONF-920427-, pp. 728-729) Pre-combustion pul- 
verized coal in situ desulfurization. Zbraniborski, O. (inst. for 
Chemical Processing of Coal, Zabrze (PL)); Karuga, S.; Misztal, M. 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. From Energy and environment: 
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transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-—5; Volume 2, Sessions 
Bi-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

The in situ desulfurization is based on limestone or dolomite ad- 
dition to pulverized coal pyrolysis combined with char and product 
gas combustion in a boiler. Up to 100% of coal pyritic sulfur 
passes to medium-Btu product gas, from which up to 90% is re- 
moved as calcium sulfide which, after oxidation, can be deposited 
in an environmentally safe sulfate form. Since pyritic sulfur in pol- 
ish steam coals averages 80-90% of total sulfur, then in situ 
desulfurization efficiency can attain 70-80%. The in situ desulfur- 
ized gas, along with char, may fuel boiler or after cleanup and 
being pressurized, may be directed to a gas turbine to enhance 
electricity generation efficiency, or used as syngas feedstock. 
Investigations on the influence of process parameters on the re- 
duction of sulfur content in product gas and flue gas using a batch 
scale laboratory unit and a process development unit with a capac- 
ity of 250 kg/h have been carried out, and the results of performed 
research works are presented. 


12402 (CONF-920427-, pp. 733-734) Technical control pro- 
cedures focused on coal utilization, ecological attitudes, and 
safety in the industry. Cernin, M. (Research Mining Inst., Rad- 
vanice (CS)); Foniok, R. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center; 
Vyzkumny Ustav Energeticky, Prague (Czechoslovakia). [1992]. 
From Energy and environment: transitions in Eastern Europe; 
Prague (Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy 
and environment: Transitions in Eastern Europe: Volume 1, Ses- 
sions A1-5; Volume 2, Sessions B1-5, C1—4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

On the wall poster can be seen the selected technical control 
procedures connected with the problems being solved at the Re- 
search Mining Institute of Ostrava - Radvanice, Czechoslovakia. 
There is basic information available on the importance of fuel anal- 
ysis, i.e., both chemical analyses and physical one related to 
harmful substance content. There is the description of the needs to 
verify and check the self-ignition properties of fuels of both powder 
and rigid character as the basic conditions for safe handling. In 
summary, one can find further possibilities of the solution of vari- 
ous technological problems related to the environment. There is 
the information on the activities of the Test Laboratory of Inflamma- 
bility and Explosiveness of both dusts and gases, and a typical 
example of found and determined explosion characteristics is also 
given. The possibilities of the utilization and the application of re- 
sults in the field of explosion prevention are also mentioned, and 
the solutions of particular technical problems of waste material dis- 
posal solved at this Testing Laboratory are shown in the individual 
selected examples. The possibilities of the utilization of a trial fire 
gallery for checking the harmful substances during burning of plas- 
tic materials are given as well. One can read the information on 
the application of trial galleries for checking and verifying the com- 
plicated solutions that influence both safety and the environment. 
There is the example of model tests of cable channels of the 
nuclear power plants. This is the basic information on the main ac- 
tivities of the Research Mining Institute of Ostrava - Radvanice, 
Czechoslovakia, and general information on the tasks solutions 


closely connected with environmental protection, including further 
objectives. 


12403 (CONF-920979—, pp. 3.3-3.46) York County Energy 
Partners DOE CCi ACFB Demonstration Project. Wang, S. (Air 
Products & Chemicals, Inc., Allentown, PA (US)); Cox, J.; Parham, 
D. USDOE, Washington, DC (United States). Nov 1992. From 1. 
annual clean coal technology conference; Cleveland, OH (United 
States); 22-24 Sep 1992. In US Department of Energy first annual 
clean coal technology conference. 971p. Order Number 
DE93004314. Source: OSTI; NTIS; INIS. 

The York County Energy Partners (YCEP) project, to be located 
in York County, Pennsylvania, will demonstrate the world’s largest 
atmospheric circulating fluidized bed boiler under sponsorship of 
the US Department of Energy’s Clean Coal Technology | Program. 





The single ACFB boiler, designed by Foster Wheeler Energy Cor- 
poration, will produce 227 MWe of net electrical power and export 
approximately 50,000 Ib/hr of steam. This paper explains how the 
technical challenges to the design of a utility-scale ACFB boiler 
were met and presents the innovative features of this design. 17 
figs., 5 tabs. 


12404 (CONF-920979-, pp. 3.47-3.59) Coal gasification - an 
environmentally acceptable coal-burning technology for elec- 
tric power generation. Thibeault, P.R.; Peletz, L.J.; Andrus, H.E. 
Jr. USDOE, Washington, DC (United States). Nov 1992. From 1. 
annual clean coal technology conference; Cleveland, OH (United 
States); 22-24 Sep 1992. In US Department of Energy first annual 
clean coal technology conference. 971p. Order Number 
DE93004314. Source: OSTI; NTIS; INIS. 

Combustion Engineering Inc. (CE) recently received approval 
from the federal Department of Energy (DOE) to proceed with the 
design of a $270 million integrated coal gasification combined cycle 
(IGCC) repowering project with City Water, Light & Power in 
Springfield, Illinois (CWL&P). The project, which will provide the 
utility with a nominal 65 MW of electricity, will demonstrate a gasifi- 
cation system specifically designed for use by the electric utility 
industry - one that is similar in many ways to toaday’s pulverized 
coal-fired steam generators. The use of standard boiler practices 
means the plant will be operated like a standard, pulverized coal 
power plant. Upon completion of the CWL&P project, CE intends to 
offer the same IGCC process on a commercial scale. The CWL&P 
project will demonstrate all major IGCC subsystems, including: (1) 
coal feeding system, (2) CE’s advanced air-blown coal gasification, 
(3) advanced method of coal gas cleanup, (4) a conventional com- 
bustion turbine appropriately adapted to utilize low-Btu coal gas as 
fuel, and (5) the integration of the combustion turbine with the 
existing plant system to provide a complete, combined cycle opera- 
tion. 8 figs., 2 tabs. 


12405 (CONF-920979-, pp. 3.61-3.72) Toms Creek IGCC 
Demonstration Project. Chirdon, G.A. (Coastal Power Production 
Co., Roanoke, VA (US)); Hobson, M.J.; Patel, J.G.; Silvonen, R.T. 
USDOE, Washington, DC (United States). Nov 1992. From 1. an- 
nual clean coal technology conference; Cleveland, OH (United 
States); 22-24 Sep 1992. In US Department of Energy first annual 
clean coal technology conference. 971p. Order Number 
DE93004314. Source: OSTI; NTIS; INIS. 

The Toms Creek Integrated Gasification Combined Cycle (IGCC) 
Demonstration Project was selected by DOE in September 1991 to 
participate in Round Four of the Clean Coal Technology Demon- 
stration Program. The project will demonstrate a simplified IGCC 
process consisting of an air-blown, fluidized-bed gasifier (Tampella 
U-Gas), a gas cooler/steam generator, and a hot gas cleanup sys- 
tem in combination with a gas turbine modified for use with a 
low-Btu content fuel and a conventional steam bottoming cycle. 
The demonstration plant will be located at the Toms Creek coal 
mine near Coeburn, Wise County, Virginia. Participants in the 
project are Tampella Power Corporation and Coastal Power Pro- 
duction Company. The plant will use 430 tons per day of locally 
mined bituminous coal to produce 55 MW of power from the gasifi- 
cation section of the project. A modern pulverized coal fired unit 
will be located adjacent to the Demonstration Project producing an 
additional 150 MW. A total 190 MW of power will be delivered to 
the electric grid at the completion of the project. In addition, 50,000 
pounds per hour of steam will be exported to be used in the 
nearby coal preparation plant. Dolomite is used for in-bed gasifier 
sulfur capture and downstream cleanup is accomplished in a 
fluidized-bed of regenerative zinc titanate. Particulate clean-up, be- 
fore the gas turbine, will be performed by high temperature candle 
filters (1,020°F). The demonstration plant heat rate is estimated to 
be 8,700 BtwkWh. The design of the project goes through mid 
1995, with site construction activities commencing late in 1995 and 
leading to commissioning and start-up by the end of 1997. This is 
followed by a three year demonstration period. 2 refs., 4 figs. 


12406 


(CONF-920979-, pp. 4.23-4.43) 180 MW tangentially- 
fired low NOx burner demonstration. Hardman, R.R. (Southern 
Company Services, Birmingham, AL (US)); Elia, G.G. USDOE, 
Washington, DC (United States). Nov 1992. From 1. annual clean 
coal technology conference; Cleveland, OH (United States); 22-24 
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Sep 1992. In US Department of Energy first annual clean coal 
technology conference. 971p. Order Number DE93004314. 
Source: OSTI; NTIS; INIS. 

This paper discusses the technical progress of a US Department 
of Energy Innovative Clean Coal Technology project demonstrating 
advanced tangentially-fired (T-fired) combustion techniques for the 
reduction of nitrogen oxide (NOx) emissions from coal-fired boilers. 
The primary objective of this demonstration is to determine the per- 
formance of different low NOx combustion technologies applied in 
a stepwise fashion to a 180 MW T-fired boiler. A description of the 
low NOx combustion technologies, retrofit requirements, and NOx 
emissions results are discussed. The effects of operating with the 
low NOx combustion systems are also presented. Based on results 
to date, NOx emissions have been reduced by as much as 40 per- 
cent with minimal impacts on boiler operation, carbon loss, or 
carbon monoxide production. NOx emissions can be reduced by as 
much as 48 percent with a nominal increase in flyash carbon con- 
tent. All of the technologies tested have reduced full load NOx 
emissions below the presumptive standard (0.45 Ib/MBtu) for T- 
fired boilers. 5 refs., 11 figs., 6 tabs. 


12407 (CONF-920979-, pp. 4.3-4.22) 500 MW wall-fired low 
NOx burner demonstration. Sorge, J.N. (Southern Company Ser- 
vices, Inc., Birmingham, AL (US)); Baldwin, A.L. USDOE, 
Washington, DC (United States). Nov 1992. From 1. annual clean 
coal technology conference; Cleveland, OH (United States); 22-24 
Sep 1992. In US Department of Energy first annual clean coal 
technology conference. 971p. Order Number DE93004314. 
Source: OSTI; NTIS; INIS. 

This paper discusses the technical progress of a US Department 
of Energy Innovative Clean Coal Technology project demonstrating 
advanced wall-fired combustion techniques for the reduction of ni- 
trogen oxide (NOx) emissions from coal-fired boilers. The primary 
objective of the demonstration is to determine the performance of 
two low NOx combustion technologies applied in a stepwise fash- 
ion to a 500 MW boiler. A target of achieving 50 percent NOx 
reductions has been established for the project. The main focus of 
this paper is the presentation of the low NOx burner (LNB) short- 
and long-term tests results. 3 refs., 12 figs., 5 tabs. 


12408 (CONF-920979-, pp. 6.3-6.16) An air cooled slagging 
combustor with internal sulfur, nitrogen, and ash control for 
coal and high ash fuels. Zauderer, B. (Coal Tech Corp., Merion 
Station, PA (US)); Fleming, E.S.; Borck, B. USDOE, Washington, 
DC (United States). Nov 1992. From 1. annual clean coal technol- 
ogy conference; Cleveland, OH (United States); 22-24 Sep 1992. 
In US Department of Energy first annual clean coal technology 
conference. 971p. Order Number DE93004314. Source: OSTI; 
NTIS; INIS. 

This paper describes the results of a 5 year test effort on a 20 
MMBtu/hr slagging, coal combustor that was retrofitted to an oil de- 
signed package boiler. The initial phase of this effort from 1987 to 
1990 was sponsored in part by the DOE Clean Coal Program, the 
State of Pennsylvania, and private sector concerns. In the past two 
years additional testing was sponsored by the DOE SBIR program 
and industrial clients. The combustor has operated a total of about 
1,300 hours on oil, gas, and dry pulverized coal. In the past two 
years combustor tests on coal fly ash vitrification, and co-firing of 
coal with municipal refuse derived fuels have been completed. A 
major focus of the combustor test effort has been on environmental 
control in coals with sulfur contents ranging from 1% to 3.3%. With 
staged combustion, the NOx emissions were reduced by about 
two-thirds to less than 200 ppm, with further reductions to 140 ppm 
in the stack particle scrubber. Injection of various calcium based 
sorbents into the combustor yielded continuously higher SO2 re- 
ductions as measured at the boiler outlet, i.e. at the base of the 
stack. In recent tests 90 to 95% SO2 reductions were measured. 
The 15 year levelized cost of retrofitting a 250 MW power plant 
with this technology is $343/ton of SO2 and NOx, with 2.4% sulfur 
coal. For 4.3% sulfur coal, the cost is $225/ton. The capital cost is 
$229/kW. 15 refs., 5 figs., 1 tab. 


12409 (DOE/MC/26366-3304) A calcium oxide sorbent pro- 
cess for bulk separation of carbon dioxide: Quarterly 
progress report 13, October 1992—-December 1992. Harrison, 
D.P. Louisiana State Univ., Baton Rouge, LA (United States). Dept. 
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of Chemical Engineering. Jan 1993. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC26366. 
Order Number DE93009651. Source: OSTI; NTIS; GPO Dep. 

The original contract f or two years was awarded in September 
1989 as a result of solicitation number DE-RA21-89MC26040 enti- 
tled “Novel Concepts for Bulk Separation of Gases in Coal 
Gasification Systems.” Two no-cost extensions without a change in 
the statement of work extended the performance period by six 
months to March 1992. At that time a two-year contract extension 
with an enlarged scope of work and additional funding was ap- 
proved so that the research is now scheduled to end in March 
1994. Phase | research, in which an electrobalance reactor was 
used to establish the technical feasibility of the regenerable sor- 
bent process, was completed in March 1992 and results have been 
fully described in earlier quarterly reports. In Phase |, the calcina- 
tion and carbonation characteristics of three calcium sorbents were 
studied as a function of calcination and carbonation temperature 
and pressure, mol fraction COz in the carbonation gas, and 
carbonation background gas composition. Desirable reaction condi- 
tions required for high reactivity and good sorbent durability were 
determined. Multicycle tests consisting of as many as ten complete 
calcination and carbonation cycles were completed. Indirect evi- 
dence which suggested that the water-gas shift reaction occurred 
simultaneously with CO2 removal was found. Occurrence of the si- 
multaneous reactions created the possibility of a direct one-step 
process for the manufacture of hydrogen from coal-gas while at the 
same time separating a concentrated stream of CO2 The concen- 
trated CO, stream could be quite significant if, in the future, 
environmental regulations restrict atmospheric CO2 emissions. 


12410 (DOE/PC/79796-T30) Enhancing the use of coals by 
gas reburning-sorbent injection: Environmental monitoring 
quarterly report No. 9, July 1-September 30, 1992. Energy and 
Environmental Research Corp., Irvine, CA (United States). 16 Nov 
1992. 60p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-87PC79796. Order Number 
DE93007555. Source: OSTI; NTIS; GPO Dep. 

This Clean Coal Technology project will demonstrate a combina- 
tion of two developed technologies to reduce both NO, and SO, 
emissions: gas reburning and calcium based dry sorbent injection. 
The demonstrations will be conducted on two pre-NSPS utility boil- 
ers representative of the US boilers which contribute significantly to 
the inventory of acid rain precursor emissions: tangentially and cy- 
clone fired units. Gas reburning is a combustion modification 
technique that consists of firing 80-85 percent of the fuel (corre- 
sponding to the total heat release) in the lower furnace. Reduction 
of NO, to molecular nitrogen (N2) is accomplished via the down- 
stream injection of the remaining fuel requirement in the form of 
natural gas (which also reduces the total SO, emissions). In a third 
stage, burnout air is injected at lower temperatures in the upper 
furnace to complete the combustion process without generating 
significant additional NO,. Dry sorbent injection consists of injecting 
calcium based sorbents (such as limestone, dolomite, or hydrated 
lime) into the combustion products. For sulfation of the sorbent to 
CaSOq, an injection temperature of about 1230°C is optimum, but 
calcium-sulfur reactions can also take place at lower temperatures. 
Thus, the sorbent may be injected at different locations, such as 
with the burnout air, at the exit from the superheater, or into the 
ducting downstream of the air heater with H20 added for humidifi- 
cation. The calcium sulfate or sulfite products are collected 
together with unreacted sorbent fly ash by the electrostatic precipi- 
tator. The specific goal of this project is to demonstrate NO, and 
SO, emission reductions of 60 percent and 50 percent, 
respectively, on two coal fired utility boilers having the design char- 
acteristics mentioned above. 


12411 


(DOE/PC/88851-T3) Scaleup tests and supporting 
research for the development of duct injection technology: 


Topical report No. 7, Task 4.1: Testing of first generation 
mathematical model predictions; Topical report No. 8, Task 
4.2: Testing of second generation mathematical model predic- 
tions, Duct injection Test Facility, Muskingum River Power 
Plant, Beverly, OH. Felix, L.G. (Southern Research Inst., Birming- 
ham, AL (United States)); Gooch, J.P.; Klett, M.G.; Demian, A.G. 
Gilber/Commonwealth, Inc., Reading, PA (United States); Southern 
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Research Inst., Birmingham, AL (United States); American Electric 
Power Service Corp., Columbus, OH (United States). Aug 1992. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88851. (SRI-ENV—92-634-6715-T4;G/C—2787- 
4). Order Number DE93008942. Source: OSTI; NTIS; GPO Dep. 

Gilber/Commonwealth (G/C) and Southern Research Institute 
have completed a project under DOE sponsorship entitled “Scaleup 
Tests and Supporting Research for the Development of Duct Injec- 
tion Technology”. The project included extensive modifications to 
DOE's Duct Injection Test Facility (DITF) located at the Muskingum 
River Plant of Ohio Power Company. A comprehensive test pro- 
gram was performed at the facility to evaluate Sop removal and 
overall process operability with duct injection of slaked lime slurries 
and dry injection of calcium hydroxide powder with humidification. 
Detailed results from the project are presented in the following re- 
ports: Topical Report No. 1 — Literature Review; Topical Report No. 
2 — Evaluation of System Performance; Topical Report No. 3 — 
Scale-Up Testing; Advanced Configurations Process Controls; Fail- 
ure Modes; and Waste characterization. Project Final Report. The 
purposes of this report are: (1) to satisfy a contractual requirement 
for a separate topical report concerning the subject of mathemati- 
cal model validation, and (2) to briefly describe the status of the 
model development and validation effort. 


12412 (DOE/PC/88858-T1) [Surface studies of absorbents 
for the removal of SO, and NOx]: Quarterly report, March 1, 
1990—May 31, 1990. Cooper, B.R.; Montano, P.A. West Virginia 
Univ., Morgantown, WV (United States). Dept. of Physics. 1990. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88858. Order Number DE93008524. Source: 
OSTI; NTIS; GPO Dep. 

We performed XANES and EXAFS measurements at the sulfur 
K-edge for FeS, CuS and two coals, Powhatan #5 and Blacksville 
#2. We have used the measurements of the two standards in dis- 
cussing the spectra of the spectra of the two coals as described 
below. We have continued our investigation for the possible 
bonding configurations of the SO molecule on CuO/Al2O3. In dis- 
tinction to sulfur-to-metal (S-M) on-top bonding, we find that 
oxygen-to-metal (O-M) on-top bonding does provide a possible ad- 
sorption configuration of interest. We want next to investigate 
bridging type adsorption configurations. Before doing this, it is nec- 
essary to further examine the detailed behavior of the model for 
the clean CuO/Al2O3 surface. 


12413 (DOE/PC/88858-T3) [Surface studies of absorbents 
for the removal of SO, and NO,]: Quarterly report, September 
1, 1989-November 30, 1989. Cooper, B.R.; Montano, P.A. West 
Virginia Univ., Morgantown, WV (United States). Dept. of Physics. 
1989. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-88PC88858. Order Number DE93008526. 
Source: OSTI; NTIS; GPO Dep. 

During this quarter, we continued to study the X-ray absorption 
spectra of copper compounds. Here we report measurements of 
the high resolution XANES and EXAFS spectra at the sulfur 
K-edge (E=2472 eV). Using these results together with the infor- 
mation from other investigations, we attempted to gain a better 
understanding of the complicated chemical adsorption process tak- 
ing place on the CuO/Al2O3 surface. In the modeling work we have 
made a major modification of our methodology that will enable us 
to treat the adsorption of the SO2 molecule on the CuO/Al2O3 sur- 
face. This involves adoption of a hybrid technique in which we use 
our previously developed two-dimensional periodic FLMTO tech- 
nique to model a clean surface, and then use a molecular cluster 
model to represent the local environment giving changes with the 
SO, adsorption. Experimental Work: The XANES and EXAFS 
measurements at the sulfur K-edge were carried out on beamline 
X-19A of the National Synchrotron Light Source (NSLS). 


12414 (DOE/PC/88858-T4) [Surface studies of absorbents 
for the removal of SO, and NO,]: Quarterly report, June 1, 
1989-August 31, 1989. Cooper, B.R.; Montano, P.A. West Virginia 
Univ., Morgantown, WV (United States). Dept. of Physics. 1989. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88858. Order Number DE93008527. Source: 
OSTI; NTIS; GPO Dep. 





During this quarter, we continued to study the X-ray absorption 
spectra of copper oxide sorbents exposed to flue gases as a func- 
tion of temperature. Our purpose was to investigate in more detail 
the transformation occurring above 200 C. We report here a series 
of in situ EXAFS and XANES measurements for CuO/A2O3 sor- 
bents and model compounds. We investigated the evolution of the 
structure at the Cu site as a function of temperature in the 
presence or absence of flue gases. Below we describe the method- 
ology employed and summarize the results of our measurements. 
In the computational modeling work, we successfully completed the 
modeling of the alumina substrate, and then initiated the modifica- 
tions to the program necessary to treat the adsorption of the SO, 
molecule. The measurements were carried out on beamline X-18B 
at the National Synchrotron Light Source. The beamline is 
equipped with a double crystal monochromator. The two-crystal 
monochromator has the advantage in that the exit beam path is 
fixed. Two ion chambers are used to measure the incident and 
transmitted beam intensities. They were filled with 30 KPa of Ar. A 
third ion chamber is placed at the end of the second ion chamber 
with a thin Cu foil to obtain accurate energy calibrations. The data 
collecting procedure is automatic and controlled by PDP 11/24 
computer. The energy range covered in these measurements was 
200eV below and 1200eV above the Cu K-edge (E=8.979 KeV). 


12415 (DOE/PC/88858-T5) [Surface studies of absorbents 
for the removal of SO, and NO,]: Quarterly report, March 1, 
1989-May 31, 1989. Cooper, B.R.; Montano, P.A. West Virginia 
Univ., Morgantown, WV (United States). Dept. of Physics. 1989. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88858. Order Number DE93008528. Source: 
OSTI; NTIS; GPO Dep. 

During this quarter we continued to study the x-ray absorption 
spectra of copper oxide sorbents exposed to flue gases as a func- 
tion of temperature. Our purpose was to investigate in more detail 
the transformation occurring above 200C. Unfortunately we had 
only one week of beam time, and we were therefore limited in the 
number of in situ runs. We continued growing CuO single crystals 
using a variety of approaches. The samples obtained are still too 
small to be useful. We studied the lattice dynamics of the copper 
atoms at the (110) surface. We detected anomalous behavior in 
the phonon spectrum around 200C, and we believe that this anom- 
aly could have significant implications for the chemical reactivity of 
copper. We have made considerable effort on copper K edge x-ray 
absorption measurements. The copper K edge is at 8.979 KeV. We 
measured the XANES spectra between room temperature and 
500C for Cu/Alumina sorbents exposed to flue gases and in vac- 
uum. The samples were exposed to flue gases produced by the 
combustion of a Blacksville No. 2 coal. We are at present analyz- 
ing the measurements collected during this period. We have 
carefully studied the structure of the surface of Cu(110) between 
room temperature and 600 C. We used RHEED, LEED, and 
HREELS to investigate the behavior of surface atoms. 


12416 (DOE/PC/88858-T6) [Surface studies of absorbents 
for the removal of SO, and NO,j: Quarterly report, December 
1, 1988-February 28, 1989. Cooper, B.R.; Montano, P.A. West 
Virginia Univ., Morgantown, WV (United States). Dept. of Physics. 
1989. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-88PC88858. Order Number DE93008529. 
Source: OSTI; NTIS; GPO Dep. 

During this quarter we studied the X-ray absorption spectra of 
copper oxides compounds exposed to flue gases. Model 
compounds were used as standards for our sorbents. We also con- 
tinued growing CuO single crystals using a variety of approaches; 
the first samples obtained were too small to be of any use (1 mm). 
The EELS measurements were continued on the CuO sorbents. 
The spectra of oxidized Cu(100) were measured over a wide range 
of coverage and temperature. We measured in situ the Cu K-edge 
absorption spectra of CuO sorbents supported on alumina using 
synchrotron radiation. The measurements were made with the sor- 
bent exposed to flue gases produced by burning a W.Va. 
Blacksville #2 coal. The reactions were studied with the sorbent at 
room temperature, 100 C, 200 C, and 300 C. These measure- 
ments were made possible because of the construction of a 
reactive gases exhaust system at our beam line at NSLS. 


20 FOSSIL-FUELED POWER PLANTS 
2002 Waste Management 


12417 (DOE/PC/89653-T6) Innovative Clean Coal Tech- 
nology (ICCT): 180 MW demonstration of advanced 
tangentially-fired combustion techniques for the reduction of 
nitrogen oxide (NOx) emissions from coal-fired boilers: Tech- 
nical progress report, second quarter 1992. Southern Co. 
Services, Inc., Birmingham, AL (United States). 25 Nov 1992. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-90PC89653. Contract C-91-000028. Order Number 
DE93007559. Source: OSTI; NTIS; GPO Dep. 

This quarterly report discusses the technical progress of a US 
Department of Energy (DOE) Innovative Clean Coal Technology 
(ICCT) Project demonstrating advanced tangentially-fired combus- 
tion techniques for the reduction of nitrogen oxide (NOx) emissions 
from a coal-fired boiler. The project is being conducted at Gulf 
Power Company's Plant Lansing Smith Unit 2 located near 
Panama City, Florida. The primary objective of this demonstration 
is to determine the long-term effects of commercially available 
tangentially-fired low NO, combustion technologies on NO, emis- 
sions and boiler performance. A target of achieving fifty percent 
NO, reduction using combustion modifications has been estab- 
lished for the project. The stepwise approach that is being used to 
evaluate the NO, control technologies requires three plant outages 
to successively install the test instrumentation and the different lev- 
els of the low NO, concentric firing system (LNCFS). Following 
each outage, a series of four groups of tests are performed. These 
are (1) diagnostic, (2) performance, (3) long-term, and (4) verifica- 
tion. These tests are used to quantify the NO, reductions of each 
technology and evaluate the effects of those reductions on other 
combustion parameters such as particulate characteristics and 
boiler efficiency. This technical progress report presents the 
LNCFS Level | short-term data collected during this quarter. In ad- 
dition, a comparison of all the long-term emissions data that have 
been collected to date is included. 


12418 (DOE/PC/90364—-T4) Flue gas conditioning for im- 
proved particle collection In electrostatic precipitators: 
Quarterly technical report, July 1-September 30, 1992. Durham, 
M.D. ADA Technologies, Inc., Englewood, CO (United States). 14 
Oct 1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC90364. Order Number 
DE93008094. Source: OSTI; NTIS; GPO Dep. 

By injecting high concentrations of SO; (80 to 100 ppM) it was 
possible to reduce the particle resistivity from 10'' to 10’ ohm-cm. 
However, it was very difficult to consistently obtain intermediate 
levels of resistivity. This was because of the steep relationships 
between gas phase SO3 and resistivity. It only takes a few ppM of 
SO 3 to provide an order of magnitude change in resistivity. This is 
demonstrated by the curves in Figure 2. The water dew point for a 
gas stream with a moisture content of 10%, which is typical of coal 
fired boilers, is approximately 120°F. However, in a flue gas with 
only 2 ppM of SOs, sulfuric acid will begin to condense at 270°F. 
The effect of the rapid rise in acid dew point is reflected by the cor- 
responding rapid decrease in resistivity. With no gas phase SO, 
present the resistivity is in the high 10'' ohm-cm range. However 
with only 10 ppM of SOs, the resistivity drops three orders of mag- 
nitude. Therefore, intermediate levels of resistivity can only be 
obtained by controlling the SO; concentration within 1 or 2 ppM. 


12419 (DOE/PC/90364—-T5) Flue gas conditioning for im- 
proved particle collection in electrostatic precipitators: 
Quarterly technical progress report, October 1-December 31, 
1992. Durham, M.D. ADA Technologies, Inc., Englewood, CO 
(United States). 15 Jan 1993. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-91PC90364. 
Order Number DE93008095. Source: OSTI; NTIS; GPO Dep. 

It is concluded that the laboratory tests should be conducted at 
high levels of SO3 such that the resulting resistivity is in the range 
of 107-108 ohm-cm. There are several reasons leading to this con- 
clusion. At SO, concentrations of 30 ppM and greater, the curves 
for both dew point and resistivity are relatively flat so that changes 
in gas phase SO3 will have minimal impact on particle characteris- 
tics. In addition, the electrostatic forces are relatively flat in this 
range so that changes in flue gas conditions will that result in a 
change in resistivity by up to two orders of magnitude will have little 
effect on the magnitude of reentrainment. Finally, at the very low 
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resistivity conditions, reentrainment will be the highest. Since the 
purpose of the laboratory resistivity tests is to determine the rela- 
tive ability of the various additives to reduce resistivity, the greater 
the reentrainment, the easier it will be to measure an improvement. 
Tests were conducted by first operating at baseline conditions with 
no additives and then repeating the test with additives. The data 
collected during each test includes the resistivity of the material, 
thickness of the collected dust layer, and subjective indications of 
the dust characteristics. The candidate additives were from the 
polymer group, cellulose derivatives, starches and gums, and oils. 
No waxes or synthetic compounds have been tested to date in the 
laboratory apparatus. Of the seventeen additives tested, eight ap- 
peared to have a positive impact on either the ash layer thickness 
or the physical appearance of the dust layer. Excessive deposits on 
the discharge electrode resulted during injection of some of the ad- 
ditives. Three of the additives resulted in significant deposits in the 
injection chamber. The build up on the electrode was interpreted as 
a positive indicator of increase particle adhesion. The initial obser- 
vations and comments for the eight additives are listed in Table 1. 


12420 (DOE/PC/91344-T2) Advanced separation technol- 
ogy for flue gas cleanup: Quarterly technical report No. 2. SRI 
International, Menlo Park, CA (United States). Oct 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC91344. Order Number DE93008125. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this work is to develop a novel system for re- 
generable SO. and NO. scrubbing of flue gas that focuses on (a) a 
novel method for regeneration of spent SO. scrubbing liquor and (b) 
novel chemistry for reversible absorption of NO,. In addition, high 
efficiency hollow fiber contactors (HFC) are proposed as die de- 
vices for scrubbing the S02 and NO, from the flue gas. The system 
will be designed to remove more than 95% of the SO, and more 
than 75% of the NO, from flue gases typical of pulverized coal-fired 
power plants at a cost that is at least 20% less than combined wet 
limestone scrubbing of SO, and selective catalytic reduction of 
NO,. In addition, the process will make only marketable byprod- 
ucts, if any (no waste streams). The major cost item in existing 
technology is capital investment therefore, our approach is to re- 
duce the capital cost by using high efficiency hollow fiber devices 
for absorbing and desorbing the SO, and NO,. We will also intro- 
duce new process chemistry to minimize traditionally well-known 
problems with SO2 and NO, absorption and desorption. For exam- 
ple, we will extract the SO. from the aqueous scrubbing liquor into 
an oligomer of dimethylaniline to avoid the problem of organic liquid 
losses in the regeneration of the organic liquid. Our novel chem- 
istry for scrubbing NO, will consist of water soluble phthalocyanine 
compounds invented by SRI and also of polymeric forms of Fe** 
complexes similar to traditional NO, scrubbing media described in 
the open literature. Our past work with the phthalocyanine com- 
pounds, used as sensors for NO and NOz in flue gases, shows 
that these compounds bind NO and NOz reversibly and with no in- 
terference from O2, CO2, SOx, or other components of flue gas. 


12421 (DOE/PC/92535-T1) Control of coal combustion SO, 
and NO, emissions by in-boiler injection of CMA: First quar- 
terly project status report, 1 October 1992-31 December 1992. 
Levendis, Y.A.; Wise, D.L. Northeastern Univ., Boston, MA (United 
States). [1992]. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92535. Order Number 
DE93008207. Source: OSTI; NTIS; GPO Dep. 

The principal objectives of the proposed research are two-fold: 
(A) To understand the mechanism and assess the effectiveness of 
sulfur capture by the chemical calcium magnesium acetate (CMA). 
And (B) To evaluate the NO, reduction capabilities of CMA by 
burning the organic constituents of the chemical (the acetate) and 
reducing NO to stable No The optimum conditions and the location 
of CMA introduction in the furnace will be identified. To achieve 
these goals water solutions of CMA or dry powders of CMA will be 
injected into hot air or gases simulating the furnace exhaust (con- 
taining CO2z, SO, NOx, H20, O2 etc.) and the composition of 
gaseous and solid products of the reaction will be monitored. The 
processes of burning the organic acetate as well as the calcination, 


sintering and sulfation of the remaining solid will be studied in de- 
tail. 
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12422 (ETDE-mf-93768748) Walheim power station, unit 2. 
Demonstration plant for the reduction of NO,-emissions from 
slag tap furnaces with ash recirculation. Final report. Necker, 
P.; Lehmann, B. Neckarwerke Elektrizitaetsversorgungs-AG, 
Esslingen (Germany); Umweltbundesamt, Berlin (Germany). 14 
Feb 1992. 155p. (in German). Order Number DE93768748. 
Source: OSTI; NTIS (US Sales Only). 

The Neckarwerke installed two SCR DeNO,-plants as part of 
their retrofitting programme. Block 5 of Altbach/Deizisau power sta- 
tion (420 MW) has been operating with a high-dust-DeNO, plant 
downstream of a boiler with dry ash removal (operates since De- 
cember 1988, 18400 h) since December 1985. Block 2 of Walheim 
power station (150 MW) has been operating with a high-dust SCR- 
DeNO, plant downstream of a slag-tap furnace since November 
1987. Experience with the operation of the DeNo, plant are de- 
scribed. Measures which were developed in the course of these 
operations, especially concerning plant construction and behaviour 
of the catalysts, are explained and described. Two effects of the 
DeNO, plants - i.e. NH3 load in the flue dust and air preheater pol- 


lution - which are significant for plant operation are described as 
well. (orig.). 


12423 (OCDO-93004572) New high-capacity, calcium- 
based sorbents - calcium silicate sorbents: Final report, June 
1, 1990-August 31, 1991. Kenney, M.E. (Case Western Reserve 
Univ., Cleveland, OH (United States). Dept. of Chemistry); Chiang, 
R.K. Ohio Coal Development Office, Columbus, OH (United 
States); Case Western Reserve Univ., Cleveland, OH (United 
States). Dept. of Chemistry. Jan 1992. 33p. Sponsored by Ohio 
State Government, Columbus, OH (United States). Grant CDO/R- 
87-2C/B. Source: OSTI; Ohio Coal Development Office, 77 S. High 
Street, P.O. Box 1001, Columbus, OH 43266-0001 (United States). 

A search is being carried out for new caicium-based sorbents for 
SO. in flue gas that are highly cost-effective. This search is 
focused on calcium silicates. These compounds are being investi- 
gated because evidence in the literature suggests that Ca(OH)o-fly 
ash sorbents contain calcium silicates and because calcium, sili- 
con, and oxygen (the elements in calcium silicates) are common 
and readily available. Five objectives were chosen for the first year 
of this effort. These were: (1) to collect information on the known 
calcium silicates, (2) to acquire a set of calcium silicates that are 
potential S02 sorbents, (3) to identify the silicates in Ca(OH)o-fly 
ash sorbents, (4) to build a bench-scale S02 sorption system, and 
(5) to begin to test the sorption capacity of the calcium silicates ac- 
quired with the sorption system. During this first year, a detailed 
survey of the literature on calcium silicates was carried out. This 
survey uncovered more than thirty reasonably well-characterized 
calcium silicates. Enough of the silicate was acquired to permit in- 
formative testing of it as a sorbent in the sorption system once the 
system has been made fully operational. 


12424 (OCDO-93006026) Pilot-scale LIDS demonstration: 
Final report No. 3. Amrhein, G.T. (Babcock and Wilcox Co., Al- 
liance, OH (United States). Research and Development Div.). Ohio 
Coal Development Office, Columbus, OH (United States); Babcock 
and Wilcox Co., Alliance, OH (United States). Research and Devel- 
opment Div. 9 Aug 1991. 111p. Sponsored by Ohio State 
Government, Columbus, OH (United States). Grant CDO/D-87-60. 
Source: OSTI; Ohio Coal Development Office, 77 S. High Street, 
Columbus, OH 43266-0001 (United States). 

This paper describes the results of a pilot-scale demonstration of 
the LIDS process sponsored by the Ohio Coal Development office 
(OCDO) and Babcock & Wilcox (B&W)- LIDS (Limestone Injection 
with Dry Scrubbing) combines the technologies of furnace sorbent 
injection and dry scrubbing. The result is a reduction of reagent 
costs and an increase in sorbent utilization and SO. removal be- 
yond what is possible if the technologies are used separately. 
Furnace sorbent injection using limestone is only capable of about 
30% S02 reduction and so has limited application. Dry scrubbing is 
capable of achieving high levels Of S02 removal using expensive 
pebble lime as the sorbent, but is limited by stoichiometry (Ca/S) to 
use on low sulfur coal. By combining dry scrubbing with furnace 
sorbent injection, limestone can be used as the reagent and the 
process is applicable to higher sulfur coals. This is possibile 





because: (1) the reaction that occurs during furnace injection sig- 
nificantly reduces the S02 concentration entering the dry scrubber, 
and (2) the unused limestone from furnace injection is calcined to 
lime and makes an excellent dry scrubbing reagent. The project 
successfully demonstrated that LIDS is a viable, low-cost option for 
controlling SO emissions from coal-fired utility boilers. 


12425 (OCDO-93006367) Catalytic reduction of SO,-NO, 
in coal flue gas: Final report. Ohio Coal Development Office, 
Columbus, OH (United States); Columbia Gas System Service 
Corp., Columbus, OH (United States). Research Dept.; Parsons 
(Ralph M.) Co., Pasadena, CA (United States); Delaware Univ., 
Newark, DE (United States). Center for Catalytic Science and 
Technology. Jul 1990. 155p. Sponsored by Ohio State Govern- 
ment, Columbus, OH (United States). Grant CDO/D-86-18. Source: 
OSTI; Ohio Coal Development Office, 77 S. High Street, P.O. Box 
1001, Columbus, OH 43266-0001. 

This project entitled “Catalytic Reduction of SO,-NO, in Coal 
Flue Gas” is a project sponsored by the Ohio Coal Development 
Office (OCDO) under a 1986 solicitation. The overall project objec- 
tive is to provide industry with technology and equipment to assure 
cost-effective reduction of S02 and NO, emissions to encourage 
increased use of high sulfur Ohio coal. A prime preference is to re- 
move both SO2 and NO, in a single process step, while generating 
a revenueproducing and readily marketable by-product. This 
project addresses both the definition of preferred technology and 
pilot scale facilities to demonstrate the process performance while 
removing SO2 and NO, from flue gas produced by burning Ohio 
coal. The specific project objective is to advance development of 
the Parsons Flue Gas Cleanup (FGC) process by determining if a 
catalytic hydrogenator can effectively function with flue gas from a 
coal boiler. Specific project goals include (1) 90% SO» control, min- 
imum, and up to 99+%. (2) 90% NO, control, minimum, and up to 
99+%. (3) Competitive and viable levelized costs. 


12426 (OCDO—93006585) Investigation of transport pro- 
cesses involved in FGD: Final report, July 1, 1991—August 31, 
1992. Kadamabi, J.K. (Case Western Reserve Univ., Cleveland, 
OH (United States)); T’ien, J.S.; Chinnapalaniandi, P.; Yurteri, C.; 
Assar, M. Ohio Coal Development Office, Columbus, OH (United 
States); Case Western Reserve Univ., Cleveland, OH (United 
States). Sep 1992. 158p. Sponsored by Ohio State Government, 
Columbus, OH (United States). Grant CDO/R-87-2C/B. Source: 
OSTI; Ohio Coal Development Office, 77 S. High Street, P.O. Box 
1001, Columbus, OH 43266-0001. 

This report stems from a program supported by the Ohio Coal 
Development Office, that is part of a multi-task, multi-university ef- 
fort concerned with developing and enhancing the efficiency of 
“dry” high-sulfur coal flue gas scrubbing processes using calcium 
based sorbents. The objectives of this five year plan of study is to 
experimentally obtain a basic understanding of (1) turbulent flow 
structure of the mixing zone and its influence on particle disper- 
sion, (2) the effect of particle loading on turbulent properties and 
mixing, (3) the effect of jet entrainment, (4) water spray-sorbent in- 
teraction, sorbent wetting and mixing, (5) investigate the flow field 
where certain ratios of jet velocity to flue gas velocity result in re- 
gions of negative flow and define onset of negative flow (6) sorbent 
reactivity in immediate mixing zone and (7) effect of particle ag- 
glomeration. A sorbent injection facility which can simulate the 
conditions encountered in COOLSIDE set up was designed and 
built. Non-intrusive laser based diagnostic tools PDA/LDA are be- 
ing used for flow characterization of particle laden jet in cocurrent 
flows in this facility. Shakedown tests of the facility were success- 
fully completed. A new particle feeder consisting of a venturi 
inductor was developed. A milestone report 91-1 justifying the 
sorbent injection test facility's ability to simulate flow behavior en- 
countered in induct FGD processes was submitted and accepted. 


12427 (OCDO-—93006587) Sorbent utilization studies using 
a mini-pilot spray dryer: Final report, August 1, 1991—August 
31, 1992. Keener, T.C. (Cincinnati Univ., OH (United States)); 
Khang, S.J.; Wang, J. Ohio Coal Development Office, Columbus, 
OH (United States); Cincinnati Univ., OH (United States). Oct 
1992. 52p. Sponsored by Ohio State Government, Columbus, OH 
(United States). Grant CDO/R-87-2C/B. Source: OSTI; Ohio Coal 
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Development Office, 77 S. High Street, P.O. Box 1001, Columbus, 
OH 43266-0001. 

This report stems from a program supported by the Ohio Coal 
Development Office, that is part of a multi-task, multi-university ef- 
fort concerned with developing and enhancing the efficiency of 
“dry” high-sulfur flue gas scrubbing processes using calcium based 
sorbents. The application of spray-drying flue gas desulfurization 
(FGD) to sources burning Ohio coal will depend on many factors, 
two of which are process simplicity and flexibility, and overall cost. 
The ability of the system to be able to handle variations in volumet- 
ric flow SO. concentration, and even perhaps, new regulatory 
requirements imposed in the future are very important In addition, 
the amount and characteristics of the waste produced will be a 
major component in the operating costs of these systems. Spray- 
drying FGD has been shown to have a capital, cost advantage 
over conventional wet scrubbing, and the method has been proven 
to be comparatively simple and flexible. The major disadvantage is 
the inability of these systems to obtain high (> 90%) S02 removal 
efficiencies on flue gas from high sulfur coal sources. This is the 
result of chemical mass transfer and thermal limitations imposed 
on these systems using calcium hydroxide in a slurry as the scrub- 
bing agent. The project 1.5 has investigated a number of novel 
methods to improve the performance of these systems in a mini- 
pilot plant spray dryer facility. The objectives of project 1.5 were 
the following: Perform baseline parametric testing, study the effect 
of additives on reactivity, and perform sorbent recycle tests. 


12428 (OCDO-93006588) Low temperature dry scrubbing 
reaction kinetics and mechanisms, Volume 2: Final report, 
September 1, 1991—August 31, 1992. Prudich, M.E. (Ohio Univ., 
Athens, OH (United States)); Sampson, K.J.; Reddy, S.N.; Maldei, 
M.; Ben-Said, L. Ohio Coal Development Office, Columbus, OH 
(United States); Ohio Univ., Athens, OH (United States). Oct 1992. 
228p. Sponsored by Ohio State Government, Columbus, OH 
(United States). Grant CDO/R-87-2C/B. Source: OSTI; Ohio Coal 
Development Office, 77 S. High Street, P.O. Box 1001, Columbus, 
OH 43266-0001. 

A novel wet/dry desulfurization post-Furnace process (ETS’ 
Limestone Emission control (LEC) process) for SO2 removal has 
been described by Prudich et al.(1988). In this process hot flue 
gases are contacted with a bed of quarry-sized (1/4in. to 1/32in.) 
wet limestone granules. This thesis represents the development of 
a second generation model of ETS’ LEC process. The first genera- 
tion model developed by Prudich et al.(1988) the use of a fixed 
limestone bed. The work done on this has been well documented 
by Appell (1989) and Visneski (1991) process under consideration 
for this thesis involves a continuously moving limestone bed. The 
moving bed simplifies the process flowsheet and facilitates lime- 
stone reactivation. The moving-bed LEC process involves the use 
of a cross-flow pattern with the flue gas flowing horizontally across 
the limestone bed at speeds of around 1 to 2 feet per second and 
the limestone moving vertically downward through the LEC reactor 
at speeds of around 1 to 15 feet per hour. The primary parameters 
considered in the mathematical modeling of the moving-bed LEC 
process are inlet sulfur dioxide concentration, inlet gas-phase water 
concentration, inlet flue gas and limestone temperatures and water 
spray addition rate over the bed. For solution of the process, mass 
and energy balance equations derived as a function of the 
positions of the flue gas limestone are solved using a predictor- 
corrector method. The Adams-Bashforth (modified Euler's) method 
is used with a second order corrector. 


12429 (OCDO-93006589) Effect of sorbent attrition on uti 
lization: Final report, August 1, 1991—August 31, 1992. Keener, 
T.C. (Cincinnati Univ., OH (United States)); Khang, S.J.; Lee, S.K.; 
Li, Guang. Ohio Coal Development Office, Columbus, OH (United 
States); Cincinnati Univ., OH (United States). Oct 1992. 52p. Spon- 
sored by Ohio State Government, Columbus, OH (United States). 
Grant CDO/R-87-2C/B. Source: OSTI; Ohio Coal Development Of- 
fice, 77 S. High Street, P.O. Box 1001, Columbus, OH 43266-0001. 

During this period, the project has focused on two aspects of at- 
trition; (1) mechanical attrition which is responsible for particle 
fracture whenever particles are moving with respect to a fixed refer- 
ence frame, and (2) chemical attrition which can be responsible for 
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particle fracture whenever particles undergo reactions. The experi- 
ments were conducted with calcium based sorbent materials. Two 
specific project objectives were identified and studied. The first of 
these was to determine the effect of temperature, particle velocity, 
and particle surface area on the extent of attrition in a circulating 
fluidized reactor. The second was to investigate if attrition could im- 
prove sorbent utilization of typical calcium based sorbents of small 
size (<20 um). A sample of sulfated calcium hydroxide sorbent 
was obtained for attrition tests in a circulating fluidized bed reactor. 
Attempts at attriting this material in the fluidized bed were not suc- 
cessful, and no improvements in sorbent utilization were measured 
in subsequent TGA tests with the solids. However, an analysis of 
the other constituents in the particles revealed that a major portion 
of the hydroxide had been converted to calcium carbonate. This 
gave rise to the possibility that dolomitic hydroxide may have char- 
acteristics which may be beneficial and that improvements in 
utilization could be realized by means of chemical attrition. This is 
due to the thermal instability of magnesium carbonate at tempera- 
tures above 650°F which means that magnesium oxide will be the 
major unreacted magnesium species in spent sorbent. 


12430 (OCDO-93006591) Low temperature dry scrubbing 
reaction kinetics and mechanisms, Volume 1: Final report, 
September 1, 1991—August 31, 1992. Prudich, M.E. (Ohio Univ., 
Athens, OH (United States)); Sampson, K.J.; Reddy, S.N.; Maldei, 
M.; Ben-Said, L. Ohio Coal Development Office, Columbus, OH 
(United States); Ohio Univ., Athens, OH (United States). Oct 1992. 
57p. Sponsored by Ohio State Government, Columbus, OH (United 
States). Grant CDO/R-87-2C/B. Source: OSTI; Ohio Coal Develop- 
ment Office, 77 S. High Street, P.O. Box 1001, Columbus, OH 
43266-0001. 

Dry scrubbing that takes place after the air preheater (<350°F) 
is the mode of operation that is of primary interest to this research 
project. At the relatively low temperatures that occur in this region 
of operation the rate of the gas-solid reaction that drives SO. cap- 
ture in the convective (800 to 1200°F) and the combustion (1600 
to 2400°F) zones is too slow to be significant. The presence of 
significant amounts of either liquid-phase or vapor-phase water is 
required in order to mediate SO2 capture and to produce reason- 
able capture rates. A mathematical process model describing the 
cross-flow, moving-bed Limestone Emission Control (LEC) process 
has been formulated. This process model incorporates the 
resistance-in-series SO, capture kinetic model described in the 
Project Year #1 final report. The kinetic model formulated during 
Project Year #1 pointed to limestone solubility and rate of solubi- 
lization as being key factors in determining the rate of SOz capture 
in wetted limestone (LEC) scrubbing systems. In Project Year #2, 
limestone solubilities and rates of solubilization are being deter- 
mined for a suite of Ohio limestones. 


12431 (OCDO-93006594) Handling, transport and disper- 
sion of sorbent powder for in-furnace injection: Final report, 
July 1, 1991—August 31, 1992. Fan, Liang-Shih (Ohio State Univ., 
Columbus, OH (United States)); Advani, S.; St. Pierre, G.; Raghu- 
nathan, K.; Eubanks, R.; Jiang, Peijun; Dastidar, A.G.; 
Aabou-Zeida, E.; Bavarian, F. Ohio Coal Development Office, 
Columbus, OH (United States); Ohio State Univ., Columbus, OH 
(United States). Sep 1992. 99p. Sponsored by Ohio State Govern- 
ment, Columbus, OH (United States). Grant CDO/R-87-2C/B. 
Source: OSTI; Ohio Coal Development Office, 77 S. High Street, 
P.O. Box 1001, Columbus, OH 43266-0001. 

In the first and second years, the pneumatic transport of sorbent 
powders has been investigated for four typical sorbent materials. In 
addition, characterization of agglomerate size and strength under 
the influence of various interparticle forces was determined for 
each of the powders. The fundamental knowledge of interparticle 
forces gained in the first and second years will be used in the un- 
derstanding of sorbent additives and sorbent preparation effects on 
agglomeration. Specifically, this knowledge is applied toward deter- 
mining the means by which certain sorbent materials provide for 
lesser agglomeration and better sulfur removal. With this knowl- 
edge, it may be possible to develop alternate sorbents with similar 
or even better handling properties. Measurement of bulk solid prop- 
erties will be studied based on the mechanical properties of the 
sorbent powders, specifically flowability and cohesion. The results 
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of this investigation combined with the fundamental studies will re- 
sult in the design of comprehensive guidelines for sorbent powder 
handling processes. 


2004 Health and Safety 
Refer also to citation(s) 12808 


2005 Environmental Aspects 
Refer also to citation(s) 13884 


12432 (ANV/EAIS/TM-81) Analysis of the Clean Air Act 
Amendments of 1990: A forecast of the electric utility Industry 
response to Title IV, Acid Deposition Control. Molburg, J.C.; 
Fox, J.A.; Pandola, G.; Cilek, C.M. Argonne National Lab., IL 
(United States). Environmental Assessment and Information Sci- 
ences Div. Oct 1991. 76p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93004275. Source: OSTI; NTIS; INIS; GPO Dep. 

The Clean Air Act Amendments of 1990 incorporate, for the first 
time, provisions aimed specifically at the control of acid rain. These 
provisions restrict emissions of sulfur dioxide (SO2) and oxides of 
nitrogen (NOx) from electric power generating stations. The restric- 
tions on SOz take the form of an overall cap on the aggregate 
emissions from major generating plants, allowing substantial flexi- 
bility in the industry's response to those restrictions. This report 
discusses one response scenario through the year 2030 that was 
examined through a simulation of the utility industry based on as- 
sumptions consistent with characterizations used in the National 
Energy Strategy reference case. It also makes projections of emis- 
sions that would result from the use of existing and new capacity 
and of the associated additional costs of meeting demand subject 
to the emission limitations imposed by the Clean Air Act. Fuel-use 
effects, including coal-market shifts, consistent with the response 
scenario are also described. These results, while dependent on 
specific assumptions for this scenario, provide insight into the gen- 
eral character of the likely utility industry response to Title IV. 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 11814, 11815, 12941, 12943, 12953, 13016 


12433 (DPW-53-958) Natural gas as fuel for Savannah 
River Plant. Tinker, J.B. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). 29 Jun 1953. 1p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-339). Order Number DE93006644. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses the economics of utilizing natural 
gas as a fuel for the Savannah River Plant. 


2007 Legislation and Regulations 
Refer also to citation(s) 12432 
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Refer also to citation(s) 12761, 13890 


12434 (ANUMCT/RP-77582, pp. 77-81) Irradiation perfor- 
mance. Hins, A.G.; Keiser, D.D.; Liu, Y.Y.; Tsai, H. Argonne 
National Lab., IL (United States). Materials and Components Tech- 
nology Div. Nov 1992. In Materials and Components Technology 
Division research summary, 1992. 158p. Order Number 
DE93004228. Source: OSTI; NTIS; INIS. 

The principal objective of the programs in this Section is to de- 
termine and assess the behavior of materials, principally fuels and 
claddings, in the core environment of nuclear reactors, and to 
identify research and development areas as necessary. This envi- 
ronment results in neutron damage and chemical, metallurgical, 
and mechanical processes that occur at high temperatures. The 





Section’s present activities focus on fuel development for liquid- 
metal-cooled reactors and on characterization of irradiated 
materials from light-water reactors. The Section operates the 
Alpha-Gamma Hot Cell Facility (AGHCF) and the Irradiated 
Materials Laboratory (IML), in which it conducts postirradiation ex- 
aminations and investigations. 


12435 (EUR-14498) The Community’s research and de- 
velopment programme on decommissioning of nuclear 
installations (1989-1993). Annual progress report 1991. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1992. [322p.] Source: OSTI; NTIS (US Sales Only); INIS. 

This is the second annual progress report of the European Com- 
munity’s programme (1989-93) of research on decommissioning of 
nuclear installations. It shows the status of the programme on 31 
December 1991. This second progress report summarizes the ob- 
jectives, scope and work programme of the 76 research contracts 


concluded, as well as the progress of work achieved and the re- 
sults obtained in 1991. 


12436 (IAEA-TECDOC-—681) OSART mission highlights 
1989-1990: Operational safety practices in nuclear power 
plants. International Atomic Energy Agency, Vienna (Austria). Dec 
1992. [109p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The IAEA Operational Safety Review Team (OSART) programme 
provides advice and assistance to Member States in enhancing the 
operational safety of nuclear power plants. OSART reviews are 
available to all countries with nuclear power plants in operation or 
approaching operation. Most of these countries have participated in 
the programme, by hosting one or more OSART missions or by 
making experts available to participate in missions. Careful design 
and high quality of construction are prerequisites for a safe nuclear 
power plant. However, a plant's safety depends ultimately on the 
ability and conscientiousness of the operating personnel and on 
their tools and work methods. OSART missions assess a facility's 
operational practices in comparison with those used successfully in 
other countries, and exchange, at the working level, ideas for pro- 
moting safety. Both the plants reviewed and the organizations 
providing experts have benefited from the programme. The obser- 
vations of the OSART members are documented in technical notes 
which are then used as source material for the official OSART Re- 
port submitted to the government of the host country. The technical 
notes contain recommendations for improvements and descriptions 
of recommendable good practices. The same notes have been 
used to compile the present summary report which is intended for 
wide distribution to all organizations constructing, operating or reg- 
ulating nuclear power plants. This report is the fourth in a series 
following IAEA-TECDOC-458, IAEA-TECDOC-497 and IAEA- 
TECDOC-570 and covers the period June 1989 to December 
1990. Reference is also made to a summary report of Pre-OSART 
missions, which is in preparation. In addition, a report presenting 
OSART Good Practices has been published (IAEA-TECDOC-605). 


12437 (IAEA-TECDOC-—682) Objectives for the develop- 
ment of advanced nuclear plants. International Atomic Energy 
Agency, Vienna (Austria). Jan 1993. [23p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

The scope of this report is to reiterate the broad objectives for 
the development of advanced nuclear plants, to set forth some re- 
lated subobjectives and to propose some universal goals for the 
development programmes. The majority of these can be catego- 
rized under the headings of enhancing safety, improving reliability 
and gaining better economics. These categories are used in the re- 
port followed by additional categories considered to be important 
within the global framework intended. Additional broad objectives 
appear unlikely but more subobjectives may become evident as 
time progresses and the need arises to express them in the in- 
tended more global framework. The goals also may change. The 
scope is therefore a set of objectives for development of advanced 
nuclear plants. The objectives are believed to be universally ac- 
ceptable; they have been reviewed on that basis. 13 refs. 


12438 (IAEA-TECDOC-684) Corrosion of zirconium alloys 
in nuclear power plants. International Atomic Energy Agency, Vi- 


enna (Austria). Jan 1993. [177p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 
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To improve our understanding of corrosion mechanisms under ir- 
radiation of zirconium alloys, to collect information systematically 
and to identify areas where further experimentation is needed, in 
1989 the IAEA initiated a special project with the participation of 
expert from Canada, France, Japan, USA and the former USSR. 
This technical document is the result of two years of joint investiga- 
tions. In view of the rapidly evolving mechanistic understanding of 
the phenomena in this field, the document presents a series of 
snapshots of current ideas in specific areas of study that are rele- 
vant to the whole problem. Any attempt to present an agreed upon 
micromechanistic hypothesis that explains the overall phenomena 
must await further detailed investigations. Throughout the text, the 
authors have endeavored to indicate critical gaps in our basic 
knowledge. It is hoped that this will stimulate experimental studies 
in just those areas where further data are most urgently required. 
Refs, figs and tabs. 


12439 (IAEA-TECDOC-685) Simulators for training nuclear 
power plant personnel: Report prepared within the framework 
of the International Working Group on Nuclear Power Plant 
Control and instrumentation. International Atomic Energy 
Agency, Vienna (Austria). Jan 1993. [120p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

Simulator training and retraining of operations personnel is es- 
sential for their acquiring the necessary knowledge, skills and 
qualification for operating a nuclear power plant, and for effective 
feedback of experience including human based operating errors. 
Simulator training is the most effective way by far of training opera- 
tions personnel in co-operation and communication in a team, 
which also involves instilling attitudes and approaches for achieving 
excellence and individual responsibility and alertness. This techni- 
cal document provides guidance to Member States on the 
procurement, setting up and utilization of a simulator training cen- 
tre; it will also be useful for organizations with previous experience 
in the use of simulators for training. The document is the result of 
a series of advisory and consultants meetings held in the frame- 
work of the International Working Group on Nuclear Power Plant 
Control and Instrumentation in 1989-1992. 17 refs, 2 tabs. 


12440 (INIS-mf-13439) Proceedings of the national sympo- 
sium on advances in utility systems for industrial and nuclear 
installations (held at Bombay during January 9-11, 1992). De- 
partment of Atomic Energy, Bombay (India). Board of Research in 
Nuclear Sciences. Jan 1992. [825p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The symposium was held when various utility systems, integral 
and peripheral to industries and organizations undergone a signifi- 
cant advancement in the recent years to cope with the stringent 
requirements of operating conditions, energy conservation and reli- 
ability. The concept of multidisciplinary approach for operating and 
designing these utility systems have been proved successful to 
meet demand of ever growing and complex processes. Keeping 
this in view, the subjects of the symposium were diversified in few 
major areas like mechanical and electrical systems, control and in- 
strumentation, energy conservation and safety. 73 papers were 
included in the proceedings. 


12441 (INIS-mf-13439, pp. 1.7.1-1.7.10) Fire protection in 
nuclear power plants of 500 MWe (Paper No. 1.7). Vasist, Sud- 
heer (Nuclear Power Corporation, Bombay (India). 500 MWe 
Group); Agarwal, N.K. Department of Atomic Energy, Bombay (In- 
dia). Board of Research in Nuclear Sciences. Jan 1992. [825p.] 
(CONF-9201134—: National symposium on advances in utility sys- 
tems for industrial and nuclear installations, Bombay (India), 9-11 
Jan 1992). In Proceedings of the national symposium on advances 
in utility systems for industrial and nuclear installations (held at 
Bombay during January 9-11, 1992). Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Fire protection system for the 500 MWe TAPP - 3 and 4 units 
caters to the requirement of fire prevention in various plant build- 
ings. The systems consists of fire water system, gaseous fire 
extinguishers system, fire detection and alarm system and portable 
fire extinguishers. The fire water system is designed as per the 
guidelines of USNRC1-120, IAEA Safety Guide Series - 50-SG-D2, 
NFPA Codes, TAC as well as 1S:1641 to 1648. Dedicated storage 
of water as per the code is provided in a seismically designed 
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reservoir on which fire pumps are also installed. Adequate number 
of pumps are provided taking into consideration the codal design 
criteria. In the unlikely event of the requirement of fire water ex- 
tending beyond design durations, water from another reservoir 
having a large capacity can be transferred to the reservoir encom- 
passing dedicated fire water storage. During the remote occurrence 
of a station black-out, (when neither off-site sources nor on-site 
emergency sources of power supply is available), provision have 
been incorporated to supply water to the Steam Generators and 
the End Sheilds to remove the decay heat, through a diesel engine 
driven fire water pump. At RAPP, a unitised fire water system is 
proposed to be designed for each unit as seismically designed In- 
duced Draft Cooling Tower for each unit have been provided which 
cater to the requirement of fire water storage also. In order to pre- 
vent the damage due to spray of water in certain areas and areas 
which are enclosed like computer room in control building. Elec- 
tronic Data Processing Centres and false floor below Computer 
Room and main Control Room, Gaseous Fire Extingushing System 
using halogenated hydrocarbons (Halon-1301) is provided. The ap- 
proaches considered for the design of the fire protection system for 
500 MWe nuclear plants with particular reference to TAPP-3 and 4 
units have been discussed in this paper. (author). 


12442 (INIS-mf-13439, pp. 2.7.1-2.7.9) Emergency diesel 
generators for nuclear power stations - special requirements 
(Paper No. 2.7). Ramaiah, M. (Nuclear Power Corporation, Bom- 
bay (\ndia)); Jagannath, K. Department of Atomic Energy, Bombay 
(India). Board of Research in Nuclear Sciences. Jan 1992. [825p.] 
(CONF-9201134—: National symposium on advances in utility sys- 
tems for industrial and nuclear installations, Bombay (India), 9-11 
Jan 1992). In Proceedings of the national symposium on advances 
in utility systems for industrial and nuclear installations (held at 
Bombay during January 9-11, 1992). Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The nuclear power station auxiliaries are provided with electrical 
power supply from a distribution system consisting of both off-site 
and on-site power supply sources. The auxiliaries of the station 
which are important for the safety of the reactor and the surround- 
ings are provided with an electric distribution system which can 
derive power from on-site sources in case off-site supply has failed. 
Diesel generators are the most commonly used on-site power sup- 
ply sources at nuclear power stations. This paper discusses some 
of the special features of the diesel generators used as emergency 
stand-by power supply sources at nuclear power stations. (author). 


12443 (INIS-mf—-13454) Proceedings of the ist French- 
Czechoslovak conference on energy utilization. Kucerova, H. 
(ed.). Manazeri bez Hranic (Czechoslovakia); Gestionnaires sans 
Frontieres (France). 1992. [112p.] (In Czech, Slovak). (CONF- 
9209316-: 1. French-Czechoslovak conference on energy 
utilization, Brno (Czechoslovakia), 23-25 Sep 1992). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The proceedings contain 30 contributions, 2 of which have been 
inputted in INIS; these deal with nuclear power in Czechoslovakia 
(particularly in Slovakia), safety problems of WWER type reactors, 
and problems associated with the lack of funds to complete the 
construction of the Mochovce nuclear power plant. (M.D.). 
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Refer also to citation(s) 12462, 12479, 12480, 12481, 12482, 
12483, 12491, 12493, 12494, 12495, 12501, 12502, 12505, 12506, 
12507, 12509, 12510, 12513, 12693, 12694, 12789, 12791, 12812, 
12814, 12817, 12818, 12819, 12820, 12821, 12823, 12824, 12825, 
12829, 12834, 12842, 12844, 12849, 12850, 12852, 12853, 12860 


12444 (ANL/MCT/RP-77582, pp. 31-51) Corrosion. Chopra, 
O.K.; Chung, H.M.; Hull, A.B.; Loomis, B.A.; Natesan, K.; Park, 
J.H.; Ruther, W.E. Argonne National Lab., IL (United States). Mate- 
rials and Components Technology Div. Nov 1992. In Materials and 
Components Technology Division research summary, 1992. 158p. 
Order Number DE93004228. Source: OSTI; NTIS; INIS. 
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Programs of the Corrosion Section address specific concerns 
related to corrosion and the effect of various environments on me- 
chanical behavior of materials used in several types of energy 
systems. The research is sponsored by various divisions of the De- 
partment of Energy and the Nuclear Regulatory Commission. 
Research on aqueous, gaseous, and liquid-metal corrosion, 
thermodynamics and kinetics of gas-solid reactions, and high- 
temperature mechanical properties in three major program areas is 
summarized. 


12445 (ANL/MCT/RP-77582, pp. 52-65) Mechanics of mate- 
rials. Billone, M.C.; Hassanein, A.M.; Majumdar, S.; Park, J.Y.; 
Rest, J.; Thresh, H.R.; Wiencek, T.C. Argonne National Lab., IL 
(United States). Materials and Components Technology Div. Nov 
1992. In Materials and Components Technology Division research 
summary, 1992. 158p. Order Number DE93004228. Source: 
OSTI; NTIS; INIS. 

The programs carried out by the Mechanics of Materials Section 
may be divided into three broad areas: (a) mechanical testing and 
component examination and analysis in support of light water reac- 
tor (LWR) technology, (b) mathematical modeling and analysis of 
structures and systems in support of nuclear and nonnuclear 
energy development, and (c) fabrication and nuclear fuel repro- 
cessing. Current work int he first area includes ongoing programs 
for the environmentally assisted cracking of LWR structural compo- 
nents, metallurgical examination and mechanical testing of material 
from the lower head of the Three Mile Island Unit 2 (TMI-2) nuclear 
reactor, and analyses of failed components from operating nuclear 
power plants, together with a recently completed program on the 
stress corrosion cracking (SCC) of candidate nuclear waste canis- 
ter alloys. In the second area, nuclear fuel behavior is being 
modeled for both LWRs and the Integral Fast Reactor (IFR), as 
well as for the Advanced Neutron Source (ANS). Analytical re- 
search activities in support of fusion energy development include 
stress analysis and development of design criteria for the first wall 
of the International Thermonuclear Experimental Reactor (ITER), 
computer analysis of tritium breeding and transport in the ITER 
blanket, and analyses of plasma/first wall interactions in fusion re- 
actors. In the fabrication area, research is being conducted on fuel 
development and fabrication for the ANS, and support work for the 
Reduced Enrichment Research and Test Reactor (RERTR) is 
continuing. An experimental program on fuel fabrication and repro- 
cessng for the IFR was also completed recently. 


12446 (IAEA-TECDOC-677, pp. 50-53) ABWR - the first of 
the new generation of reactors for the 1990s. Hucik, S.A. (Gen- 
eral Electric Co., San Jose, CA (United States). Nuclear Energy 
Div.); Rao, A.S. International Atomic Energy Agency, Vienna (Aus- 
tria). Dec 1992. (CONF-9109475—: Technical committee meeting 
on progress in development and design aspects of advanced water 
cooled reactors, Rome (Italy), 9-12 Sep 1991). In Progress in de- 
velopment and design aspects of advanced water cooled reactors: 
Proceedings of a technical committee meeting held in Rome, 9-12 
September 1991. [811p.] Order Number DE93621059. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The advanced BWR (ABWR) is an advanced light water reactor 
designed by an international team of engineers and designers to 
address the utility and public needs for the next generation of 
power plants. It incorporates major innovations and includes the 
best from BWR designs in Europe, Japan and the USA. (author). 5 
figs, 1 tab. 


12447 (lAEA-TECDOC-677, pp. 70-74) SBWR - simplifica- 
tions in plant design for the 1990s. McCandless, R.J. (General 
Electric Co., San Jose, CA (United States). Nuclear Energy Div.); 
Rao, A.S.; Sawyer, C.D. International Atomic Energy Agency, Vi- 
enna (Austria). Dec 1992. (CONF-9109475—: Technical committee 
meeting on progress in development and design aspects of ad- 
vanced water cooled reactors, Rome (Italy), 9-12 Sep 1991). In 
Progress in development and design aspects of advanced water 
cooled reactors: Proceedings of a technical committee meeting 
held in Rome, 9-12 September 1991. [311p.] Order Number 
DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

An international co-operative effort has been ongoing for several 
years on the design and development of the next generation of 
Boiling Water Reactors (BWR). This effort utilizes the experience 





gained from the design, development and operation of nuclear 
reactors on three continents over the last thirty years. The initial ef- 
forts led to the design of BWRs with the latest technologies in the 
1300 MWe size range. The advances in technology from that effort 
have been applied to the smaller (600 MWe) reactor sizes. The 
smaller reactor is called the Simplified Boiling Water Reactor 
(SBWR). The ongoing development of the smaller reactors is re- 
sulting in a reactor design that either meets the requirements of 
each specific country or is easily adapted to that country’s specific 
requirements. The design for the SBWR nuclear plant is a complete 
design for a 600 MWe power plant. This paper provides a descrip- 
tion of the SBWR including the design features and the analysis of 
their performance. The SBWR is a pliant that is significantly simpler 
to build, operate and maintain compared to currently operating 
plants. The reason for this simplification is inherent in some of the 
key features - elimination of the forced recirculation system, use of 
simplified and enhanced safety features and the use of a simplified 
direct cycle system. The simplified safety systems have resulted in 
the elimination of all safety-grade pumps and diesel generators and 
has enabled significant simplification of the plant design. The 
safety systems utilize only natural forces or stored energy to cool 
the core and remove decay heat. The key safety systems include a 
depressurization system and a gravity-driven cooling system to 
provide core cooling. An isolation condenser is used to remove de- 
cay heat for all transients. Decay heat is removed for accidents 
using a variation of the isolation condenser that functions automati- 
cally without valves or other moving parts. (author). 4 refs, 4 figs. 


12448 (IAEA-TECDOC-677, pp. 95-99) SBWR technology 
and development. Rao, A.S. (General Electric Co., San Jose, CA 
(United States). Nuclear Energy Div.); Sawyer, C.D.; McCandless, 
R.J. International Atomic Energy Agency, Vienna (Austria). Dec 
1992. (CONF-9109475-—: Technical committee meeting on progress 
in development and design aspects of advanced water cooled re- 
actors, Rome (Italy), 9-12 Sep 1991). In Progress in development 
and design aspects of advanced water cooled reactors: Proceed- 
ings of a technical committee meeting held in Rome, 9-12 
September 1991. [311p.] Order Number DE93621059. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The simplified Boiling Water Reactor (SBWR) is a 600 MWe total 
plant design that is based on proven and state-of-the-art Light Wa- 
ter Reactor (LWR) technology. It includes technology extensions 
that are based on extensive testing. This paper provides the tech- 
nology basis and a description of specific testing done to support 
the SBWR design. The primary focus of the testing has been on 
safety systems that include innovations beyond the operating plant 
technology base. The overall technology program provides high 
confidence in the overall plant reliability and safety. (author). 3 refs, 
1 fig., 3 tabs. 


12449 (IAEA-TECDOC-677, pp. 191-197) SBWR - Isolation 
condenser and passive containment cooling: An approach to 
passive safety. Brandani, M. (Ansaldo SpA, Genoa (Italy)); Rizzo, 
F.L.; Gesi, E.; James, A.J. International Atomic Energy Agency, Vi- 
enna (Austria). Dec 1992. (CONF-9109475—: Technical committee 
meeting on progress in development and design aspects of ad- 
vanced water cooled reactors, Rome (Italy), 9-12 Sep 1991). In 
Progress in development and design aspects of advanced water 
cooled reactors: Proceedings of a technical committee meeting 
held in Rome, 9-12 September 1991. [311p.] Order Number 
DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

Two key systems of the SBWR, the advanced passive BWR de- 
veloped by General Electric with the cooperation of an international 
team, are being designed according to the simplification and relia- 
bility requirements that should characterize a new generation of 
water cooled reactors. The Isolation Condenser System and Pas- 
sive Containment Cooling System provide, for 72 hours without 
operator actions, core and containment heat removal, relying on 
natural circulation to transfer residual decay heat outside contain- 
ment through heat exchangers of original design immersed in 
water pools. Both systems are to be defined "passive” (respec- 
tively, category D and B of IAEA proposed classification) since 
they rely completely on passive components to perform their func- 
tion. The concept of the steam condensers, the main components 
of these systems, is a modular one, which is expected to have a 
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high reliability, due to its unique design, supports configuration and 
minimum number of welds; additionally in-service visual and volu- 
metric examination can be easily performed. (author). 6 figs. 


12450 (IAEA-TECDOC-677, pp. 265-275) Advanced bolling 
water reactors. Rodrigues, V.G. (Instituto de Pesquisas Energeti- 
cas e Nucleares (IPEN), Sao Paulo, SP (Brazil)); Stegemann, D. 
International Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9109475—: Technical committee meeting on progress in de- 
velopment and design aspects of advanced water cooled reactors, 
Rome (Italy), 9-12 Sep 1991). In Progress in development and de- 
sign aspects of advanced water cooled reactors: Proceedings of a 
technical committee meeting held in Rome, 9-12 September 1991. 
[311p.] Order Number DE93621059. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Power distribution, fuel cycle, void reactivity and the first insight 
of the thermal-hydraulics problem of an Advanced Boiling Water 
Reactor were analysed. The calculations have showed that it is 
possible to obtain a long fuel cycle, with a 3% Plutonium enrich- 
ment. The moderator void coefficient, even in a complete voiding of 
the reactor, is negative. The thermal-hydraulic calculations have 
demonstrated that it is necessary to reduce the coolant flow rate in 
order to maintain the same pressure drop as in a reference reac- 
tor. (author). 8 refs, 13 figs, 3 tabs. 


12451 (IAEA-TECDOC-678, pp. 211-216) Analysis of bench- 
mark on interactive effects of gadolinium pins in BWRs. 
Jagannathan, V. (Bhabha Atomic Research Centre, Bombay (In- 
dia)); Krishnani, P.D.; Gupta, H.C. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9110472-: Technical 
committee meeting and workshop on LWR core design parameters, 
Rez (Czechoslovakia), 7-11 Oct 1991). In Advanced calculational 
methods for power reactors and LWR core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, France, 
10-14 September 1990 and a technical committee meeting and 
workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[891p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Presently, fuel assemblies with adjacent poison pins are 
employed in BWRs. In order to check the capability of various cal- 
culational methods used for calculating lattice parameters of such 
assemblies, the Nuclear Energy Agency Committee on Reactor 
Physics (NEACRP) suggested a henchmark which consists of a 
simple 4*4 fuel assembly with two adjacent gadolinium rods. In this 
report, the results of the burnup calculations for this benchmark as 
calculated by the computer codes SUPERB (1-D supercell) and 
LWRBOX (2-D collision probability) are presented. At zero burnup 
a Monte Carlo analysis by MONALI code has also been made. The 
analysis by SUPERB code used a condensed 28 group WIMS Ii- 
brary while for the other two methods the analyses have been 
carried out with 69 groups WIMS library. The comparison of results 
with these three codes is presented in this paper. (author). 6 refs, 
7 tabs. 


12452 (IAEA-TECDOC-678, pp. 223-228) Comparison cak 
culations for a BWR lattice with adjacent gadolinium pins. 
Marinkovic, N. (Boris Kidric Inst. of Nuclear Sciences, Belgrade 
(Yugoslavia). Nuclear Engineering Lab.). International Atomic En- 
ergy Agency, Vienna (Austria). Dec 1992. (CONF-9110472-: 
Technical committee meeting and workshop on LWR core design 
parameters, Rez (Czechoslovakia), 7-11 Oct 1991). In Advanced 
caiculational methods for power reactors and LWR core design pa- 
rameters: Proceedings of a specialists meeting, held in Cadarache, 
France, 10-14 September 1990 and a technical committee meeting 
and workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[391p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Within the frame of the Coordinated Research Program (CRP) 
safe core management with burnabie absorbers in WWERs the 
BWR simplified fuel element with two adjacent gadolinium pins was 
chosen as the square lattice benchmark problem. The input calcu- 
lation data, the format and the comparison of the results of the 
CRP participants were defined according to the NEACRP compari- 
son as previously done at Eidg. Institute fuer Reaktorforschung, 
Wuerenlingen (EIR). The results were received from the following 
CRP participants: Skoda Czechoslovakia; Technical Research 
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Center of Finland (VTT); VEN Bergman-Borsig Stammbetrieb des 
Kombinates Kab, Germany; Institut fuer Kernenergetik Universitaet 
Stuttgart, Germany; Bhabha Atomic Research Center, India and 
Boris Kidric Institute of Nuclear Sciences, Yugoslavia. Besides the 
comparison of these six CRP available data sets, an analysis was 
performed taking into account the 10 NEACRP data sets, which 
when added to the results of CRP participants gave the totals of 
16 sets all together. This is a number with more significance from 
statistical point of view. To illustrate the significance of the number 
of data sets taken into account, both treatments were compared to 
NEACRP results. Variation coefficients of the most important pa- 
rameters were compared to typical target accuracies for power 
reactors recommended by IAEA. The variations of most CRP re- 
sults are in good agreement with the target accuracies except for 
the lifetime and Pu-239 build-up for the poisoned lattice. The varia- 
tions of NEACRP+CRP and NEACRP results are larger than target 
accuracies for both the regular and the poisoned lattice. On the 
whole, an acceptably good agreement is obtained for the results 
supplied by CRP participants when treated separately. Smaller vari- 
ations are observed in treating 16 sets of results (NEACRP+CRP) 
than in NEACRP comparison. (author). 10 refs, 7 tabs. 


12453 (IAEA-TECDOC-—678, pp. 264-271) Simulation of cru- 
ciform control rods in the computer code LWRBOX. Krishnani, 
P.D. (Bhabha Atomic Research Centre, Bombay (India)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9110472-: Technical committee meeting and workshop on 
LWR core design parameters, Rez (Czechoslovakia), 7-11 Oct 
1991). In Advanced caiculational methods for power reactors and 
LWR core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991. [891p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The BWRs employ cruciform type control rods. It consists of BgC 
granules (poison pins), its stainless steel cladding and the inter- 
spersed water kept in another sheath. The pitch between poison 
pins is usually small compared to lattice pitch. Due to this, it is not 
possible to treat this geometry exactly. This problem is solved by 
homogenizing the region of control blade. We have introduced an 
option in the code LWRBOX for homogenizing the control rod 
based on preserving the blackness of neutrons at the surface of 
control cell as is done in the code LWR-WIMS of UK. We have in- 
troduced two options for solving the integral transport equation for 
getting the flux distribution within the control cell with its exact 
geometry. in the first option, the spectrum of incoming neutron cur- 
rent at the surface of the control blade is supplied and then integral 
transport equation is solved within the control cell. In the second 
option, the original cell problem is approximated to an equivalent 
cell problem in which control rod with exact geometry is sur- 
rounded by homogeneous slab regions. The cross sections of the 
homogeneous slab regions are calculated by first doing the single 
pin cell calculations. Then the multigroup integral transport equa- 
tion is solved from this geometry. This paper discusses the 
homogenization procedure and the method for calculating the flux 
distribution within the control cell followed by the results obtained 
for a simple problem. (author). 2 refs, 4 figs, 2 tabs. 


12454 (JAERI-M—92-162) Current status and perspectives 
of study of zircaloy cladding waterside corrosion in LWRs. 
Suzuki, Motoe (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Furuta, Teruo. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1992. 63p. (in 
Japanese). Order Number DE93771421. Source: OSTI; NTIS; INIS. 

Extended burnup of LWR fuels has been required recently. One 
of the most important factors limiting the extension of fuel burnup 
is foreseen to be waterside corrosion of fuel cladding. In this corro- 
sion, major problems exist in nodular corrosion in BWR and 
irradiation-accelerated corrosion in PWR. Extensive studies on 
these problems have obtained a large amount of knowledge and 
some corrosion-resistant materials have been developed, while 
there is still significant amount of unknown factors of corrosion un- 
der irradiated condition. The present report reviews the current 
status of studies of cladding waterside corrosion, and discusses 
the direction and priorities of corrosion study. (author) 78 refs. 
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12455 (JAERI-M—92-203) Data list of nuclear power plants 
in Japan: BWR edition (1992). Izumi, Fumio (Nuclear Energy 
Data Center, Tokai, Ibaraki (Japan)); Horikami, Kunihiko; Kobaya- 
shi, Kensuke; Namatame, Ken. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jan 1993. 653p. (In Japanese). Order Num- 
ber DE93771183. Source: OSTI; NTIS; INIS. 

The development of the database called PPD (Nuclear Power 
Plant Database) has started in 1983 at JAERI as a six-year pro- 
gram to provide useful information for reactor safety regulation and 
reactor safety research. In 1988 the program has been accom- 
plished, and since then the data in the database has been updating 
and adding. Information source of the PPD is based on SAR’s 
(Safety Analysis Report) of 47 nuclear power plants which are op- 
erating, under construction or under licensing review in Japan. The 
report, BWR edition, consists of lists of major data stored in the 
PPD, relating to safety design of 25 BWR plants in Japan. (author). 


12456 (PNL-SA-21472) Aging assessment of the bolling- 
water reactor (BWR) standby liquid control system: Phase 1. 
Orton, R.D.; Johnson, A.B.; Buckley, G.D.; Larson, L.L. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1992. 13p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-921007— 
11: 20. water reactor safety information meeting, Bethesda, MD 
(United States), 21-23 Oct 1992). Order Number DE93004332. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Pacific Northwest Laboratory conducted a Phase | aging assess- 
ment of the standby liquid control (SLC) system used in 
boiling-water reactors. The study was based on detailed reviews of 
SLC system component and operating experience information ob- 
tained from the Nuclear Plant Reliability Database System, the 
Nuclear Document System, Licensee Event Reports, and other 
databases. Sources dealing with sodium pentaborate, borates, 
boric acid, and the effects of environment and corrosion in the SLC 
system were reviewed to characterize chemical properties and 
corrosion characteristics of borated solutions. The leading aging 
degradation concern to date appears to be setpoint drift in relief 
valves, which has been discovered during routine surveillance and 
is thought to be caused by mechanical wear. Degradation was also 
observed in pump seals and internal vaives. In general, however, 
the results of the Phase | study suggest that age-related degrada- 
tion of SLC systems has not been serious. 


12457 (VTT-TIED—1400) Nuclear power plant ageing man- 
agement programmes in foreign countries. Simola, K. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Saehkoe- ja Au- 
tomaatiotekniikan Lab.); Laakso, K.; Pekkonen, A. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Sep 1992. [72p.] (in 
Finnish). Source: OSTI; NTIS; INIS. 

The report describes ageing studies of nuclear power plants and 
research programmes on plant life extension in foreign countries. 
Ageing studies are aimed to ascertain that the availability and 
safety of components and structures can be maintained throughout 
the plant lifetime. In life extension programmes the purpose is to 
evaluate the technical and economical possibilities to extend the 
plant lifetime beyond the originally planned operation period, with- 
out reducing the plant safety. The main emphasis of the report is 
put on the ageing and life extension programmes in the United 
States. Besides the U.S. studies, research on plant life extension 
possibilities conducted in France and Japan are also described. 
Examples of studies performed in other nuclear energy producing 
countries are given. These examples are mainly related to the de- 
velopment of maintenance programmes and techniques. 
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Refer also to citation(s) 11983, 12444, 12445, 12454, 12457, 
12601, 12656, 12657, 12667, 12683, 12685, 12693, 12694, 12764, 
12772, 12775, 12791, 12792, 12809, 12810, 12812, 12813, 12814, 
12815, 12816, 12818, 12819, 12820, 12822, 12823, 12824, 12825, 
12827, 12828, 12829, 12830, 12831, 12832, 12833, 12834, 12835, 
12836, 12842, 12844, 12846, 12847, 12848, 12849, 12850, 12861 





12458 (AEA-RS—2278) Pre-test calculations for FAL-19 and 
FAL-20 using the ITHACA code. Bradley, S.J. (AEA Safety and 
Reliability, Culcheth (United Kingdom)); Ketchell, N. AEA Reactor 
Services, Winfrith (United Kingdom). Aug 1992. [42p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Falcon is a small scale experimental apparatus, designed to sim- 
ulate the transport of fission products through the primary circuit 
and containment of a nuclear power reactor under severe accident 
conditions. Information gained from the experiments in Falcon will 
be used to guide and assist in understanding the much larger 
Phebus-FP experiments. This report presents the results of pre-test 
calculations performed using ITHACA for the two tests: FAL-19 
and FAL-20. Initial calculations were concerned solely with the 
thermal-hydraulic conditions in the containment while later ones 
briefly investigated the effect of the injection of an insoluble aerosol 
into the containment with the same thermal-hydraulic conditions. 
(author). 


12459 (AEA-RS-5196) Development of models to follow 
vapour-aerosol reactions and iodine chemistry, technical 
progress report, 1 January - 31 August 1991. Deane, A.M. (AEA 
Reactor Services, Harwell (United Kingdom)); Henshaw, J.; Sims, 
H.E.; Ellicott, P.; Morton, D.A.V.; Newland, M.S.; Roberts, G.J.; 
Smith, P.N. AEA Reactor Services, Winfrith (United Kingdom). Dec 
1991. [45p.] Contract CEC 4177-90-12 EL ISP GB;UK HSE PWR 
Task SAA 3.1. Source: OSTI; NTIS (US Sales Only); INIS. 

lodine chemistry and vapour-aerosol interactions have been 
identified as key uncertainties in modelling severe accidents in nu- 
clear plant. The objectives of this work programme are to develop 
a better understanding of such behaviour and to incorporate the 
findings into a model. This report describes work conducted during 
the first eight months of the contract. (author). 


12460 (AEA-RS-5319) Pre-test contain calculations for 
FALCON experiments FAL-19 and FAL-20. Ellicott, P. AEA Reac- 
tor Services, Winfrith (United Kingdom). May 1992. [30p.] Contract 
CEC 4583-91-12 EL-ISP-GB;UK HSE PWR Task SAA 3.2. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Experiments FAL-19 and FAL-20 are intended to study different 
aspects of aerosol behaviour in high and low humidity containment 
atmospheres, respectively. A set of pre-test calculations, using the 
CONTAIN code, has been performed to establish the likely behav- 
jour in these two experiments. Following a redesign of the 
containment vessel, the pipework connecting the silica vessel to 
the steel containment vessel, is now extemal to the containment 
vessel. This has improved the ability of the code to model the con- 
tainment atmosphere, since uncertainties in the heat generation 


from the hot pipe have now been eliminated from the calculation. 
(author). 


12461 (AEA-RS-5344) Evaluation of different methods of 
introducing boric acid into the PHEBUS-FP tests. Beard, A.M. 
(AEA Reactor Services, Winfrith (United Kingdom)); Mason, A.; Co- 
dron, L. AEA Reactor Services, Winfrith (United Kingdom). Oct 
1992. [70p.] Contract CEC 4583-91-12 EL ISP GB;UK HSE PWR 
Task SAA 3.3. Source: OSTI; NTIS (US Sales Only); INIS. 

A major aim of the Phebus-FP project is to follow the transport 
of a realistic source of fission product vapours/aerosols and other 
reactor materials through a complex circuit simulating the important 
features of the primary system and containment. Boric acid is a po- 
tentially large source of aerosol (up to 40,000 kg could enter the 
damaged core as part of the emergency cooling from various 
sources). In view of its importance, this soluble neutron absorber 
will be introduced into the forthcoming Phebus-FP experiments. 
Studies were conducted at Winfrith to investigate different methods 
of introducing boric acid. (author). 


12462 (CEA-CONF-11136) Thermal scattering cross- 
section of light water and reactivity temperature coefficient for 
UO2 and UO2-PuO, water moderated lattices. Mounier, C.; Tel- 
lier, H. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Mecanique et de Technologie. 1992. [4p.] 
(CONF-920308-: American Nuclear Society (ANS) topical meeting 
on advances in reactor physics, Charleston, SC (United States), 8- 
11 Mar 1992). Source: OSTI; NTIS (US Sales Only); INIS. 
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The reduction of the persistent discrepancy in the isothermal 
temperature coefficient is an important objective for reactor safety 
and design. Many attempts of reactor physicists to reduce this dis- 
crepancy on physical ground have been done. Some of these are 
now partly successful like the modification of n thermal shape of 
225). However, the main part of the discrepancy remains to be re- 
moved. To contribute to this difficult task, we focus our attention on 
the thermal scattering cross-section of light water as a possible 
cause to disagreement. For this purpose, we have determined the 
sensitivity of the temperature coefficient to major parameters of the 
thermalization water model of Keinert-Mattes. 


12463 (CEA-DES—083) Functional analysis of controbloc 
incidents. Gouffon, A. (CEA Centre d'Etudes de Fontenay-aux- 
Roses, 92 (France). Inst. de Protection et de Surete Nucleaire); 
Jorel, M.; Sorel, V. CEA Centre d’Etudes de Fontenay-aux-Roses, 
92 (France). Dept. d’Evaluation de Surete. Nov 1992. [18p.] 
(CONF-920511-—: Symposium on nuclear power plant instrumenta- 
tion and control, Tokyo (Japan), 18-22 May 1992). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The subject of the present paper is the survey jointly carried out 
in 1989 by the IPSN Safety Analysis Department and the Firm 
BERTIN and Co. on significant incidents related to the Controbloc 
system equipping the EDF 1300 MWe PWR power plants in 
France. This survey consisted in a general review of Controbloc 
operating problems, together with analysis of the safety 
consequences of the incidents discussed. The survey enabled im- 
provements to be recommended in this respect and provided a 
basis for safety analysis. 


12464 (CEA-DES—095) Allowance for severe accidents in 
design. Gros, G. (CEA Centre d’Etudes de Fontenay-aux-Roses, 
92 (France). Inst. de Protection et de Surete Nucleaire); Cornille, 
Y.; Jalouneix, J. CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. d’Evaluation de Surete. Nov 1992. [6p.] (CONF- 
921003-: international conference on design and safety of 
advanced nuclear power piants, Tokyo (Japan), 25-28 Oct 1992). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Application of the defense in depth principle is obviously cen- 
tered on accident prevention, i.e. provisions aimed at reducing the 
probability of occurrence of severe core damage. Provisions have 
then to be made to limit the consequences of core meltdown 
should it nevertheless occur. This implies definition, on the one 
hand, of the containment design basis accident conditions and, on 
the other hand, of the accident sequences which could give rise to 
an excessive radioactive release. In the latter case, design provi- 
sions should therefore be such as to preclude initiation of such 
sequences. Before presenting a certain number of provisions which 
could be made to cover these accident conditions (including the 
accident management aspects), the general radiological and proba- 
bilistic objectives set have obviously to be defined. 


12465 (CEA-DES—099) Safety reassessment and life exten- 
sion. Gouffon, A. (CEA Centre d’Etudes de Fontenay-aux-Roses, 
92 (France). Inst. de Protection et de Surete Nucleaire). CEA Cen- 
tre d'Etudes de Fontenay-aux-Roses, 92 (France). Dept. 
d’Evaluation de Surete. Dec 1992. [18p.] (CONF-9206346-: BSN- 
SFEN Meeting on Life Extension of Nuclear Installations, Brussels 
(Belgium), 3-4 Jun 1992). Source: OSTI; NTIS (US Sales Only); 
INIS. 

The safety reassessment policy implemented in France is a 
means of ensuring that no important point has been overlooked in 
the continuous safety reassessment process constituted by the in- 
tegration of operating feedback. It also provides an opportunity for 
reappraisal of the basic design of a plant and examination of dis- 
crepancies between the safety options prevailing when it was built 
and those currently adopted. After a ten-year operating period, 
safety reassessment should enable identification of aging effects 
on structures and equipment, leading to improvement of compo- 
nent servicing and surveillance programs and provision for 
replacements which could be necessary. 


12466 (CEA-N-2702) Improvement of two calculation 
methods of the detectors activation and on the PWR 900 MWe 
vessel. Comparison with the experiment. Kitsos, S. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
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Mecanique et de Technologie; Paris-11 Univ., 91 - Orsay (France). 
Nov 1992. [179p.] (In French). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The conditions of the vessel ageing (damages through irradiation) 
that mostly determine the life time of a nuclear reactor depend on 
the dose received. For the determination of this dose we use two 
calculation methods: one exact method using the TRIPOLI! code 
that solves the Boltzmann equation with the Monte-Carlo method 
and one simplified method based on the point-kernel method. The 
advantages of the second method which is fast (easy reproduction 
of the results) and deterministic (the effects of difference are possi- 
ble) compared to the first one which is long and statistical make its 
development necessary. The qualifications of these methods are 
done by comparison with the experiment that we reach as follow- 
ing: for the first method, we check the programming of TRIPOLI 
code (representativity of the collision) and its alignment with SN 
codes, and we modify the second method in order to use variable 
linear attenuation coefficients inside each medium to represent bet- 
ter the effects of the spectrum and of the reflection. As part of the 
checking of the basic physical data and their mode of representa- 
tion, we present a study of the influence of the energy group 
averaging of the cross sections and of the number of the groups, 
as well as study of the influence of the cross sections origin. 


12467 (EDF—92-NB-00028) Knowledge modelling and relia- 
bility processing: presentation of the Figaro language and 
associated tools. Bouissou, M.; Villatte, N.; Bouhadana, H.; Ban- 
nelier, M. Electricite de France (EDF), 92 - Clamart (France). Dec 
1991. [11p.] (In French). Source: OSTI; NTIS (US Sales Only); 
INIS. 

EDF has been developing for several years an integrated set of 
knowledge-based and algorithmic tools for automation of reliability 
assessment of complex (especially sequential) systems. In this en- 
vironment, the reliability expert has at his disposal all the powerful 
software tools for qualitative and quantitative processing, besides 
he gets various means to generate automatically the inputs for 
these tools, through the acquisition of graphical data. The develop- 
ment of these tools has been based on FIGARO, a specific 
language, which was built to get an homogeneous system model- 
ling. Various compilers and interpreters get a FIGARO model into 
conventional models, such as fault-trees, Markov chains, Petri Net- 
works. In this report, we introduce the main basics of FIGARO 
language, illustrating them with examples. 


12468 (EDF-92-NB-00029) Why Markovian techniques 
were used in EDF’S PSA of Paluel. Dubreuil Chambardel, A. 
Electricite de France (EDF), 92 - Clamart (France). Feb 1991. 
[10p.] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents three examples of system assessments 
made on occasion of a probabilistic safety assessment in PALUEL 
power plant, for which the Markovian techniques had to be used 
due to various reasons. The methods used are briefly described as 
well as the technique advantages and drawbacks. Lastly, this pa- 
per gives the developments brought about by EDF. 


12469 (EDF-92-NB-00030) Living probabilistic safety as- 
sessment of French 1300 MWe PWR nuclear power plant unit: 
methodology, results and teaching. Dubreuil Chambardel, A.; 
Villemeur, A.; Berger, J.P.; Moroni, J.M. Electricite de France 
(EDF), 92 - Clamart (France). Feb 1991. [13p.] (In French). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Launched in 1986 by Electricite de France, the Probabilistic 
Safety Assessment of a French 1300 MWe Pressurized Water Re- 
actor (called PSA 1300) was completed in 1989. The first objective 
was to assess the annual core damage frequency by identifying all 
the accident scenarii likely to contribute significantly to this fre- 
quency. The second objective of the study was to provide an 
automated computerized tool (software) for updating the assess- 
ment - in order to take new data and knowledge into account - and 
for performing numerous sensitivity studies easily. Its scope and 
characteristics render this study unique. Indeed, it required an ef- 
fort amounting to 50 engineer-years. The results and the first 
lessons are presented in this paper. The PSA 1300 teachings will 
be extensively used for the design and operation of existing or fu- 
ture French nuclear power reactors. 
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12470 (EDF-92-NB-00031) From Lesseps 1300 to the appli- 
cation of computerized PSAs to operational safety. Ancelin, C.; 
Dubreuil Chambardel, A. Electricite de France (EDF), 92 - Clamart 
(France). Jun 1991. [25p.] (In French). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The LESSEPS project was conducted in the framework of the 
Probabilistic Safety Assessment of the PALUEL power plant (PSA 
1300), from 1986 to 1989. It has led to the creation of LESSEPS 
1300, a fully computerized knowledge base on the PALUEL power 
plant, including methods, reliability models and programs. From the 
experience gained, we can draw two main conclusions: -this com- 
puterized and detailed knowledge base on a nuclear plant is a 
powerful tool to perform sensitivity studies, when functional as- 
sumptions or reliability data are changed. -to be used correctly, 
either by people who didn’t participate in its creation or for pur- 
poses for which it was not initially developed such an important 
knowledge base should have two essential characteristics: a great 
user-friendliness of the tools, and a great transparency, as regards 
the assumptions. Therefore, part of the ‘post-PSA 1300 study pro- 
gram’ is devoted to: (1) the development of a workstation for 
reliability engineers, (2) an important methodological work to deter- 
mine the validity range of the different methods used. (3) a 
validation program of these tools and of the methodological ap- 
proach in the framework of practical studies. 


12471 (EDF-R-92-NB-0026) Research and development on 
nuclear steam supply systems at EDF. Current and future. 
Boulot, F. Electricite de France (EDF), 92 - Clamart (France). Sep 
1992. [24p.] (In French, English). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Research and development on nuclear steam supply systems 
can be broken down into two parts: on the one hand, acquisition of 
basic knowledge and development of experimental or computer 
tools, and, on the other, more concrete activities consisting in find- 
ing answers to short-term questions posed by the other Divisions. 
This article deals with the nuclear side of nuclear plants and there- 
fore not touch upon more conventional aspects: water systems, 
turbines, generators or controls. The main subject of the article is 
thus the primary system with the reactor and the steam generators. 
The studies carried out cover the design, safety operation and 
maintenance of the system components. The cost of the studies 
performed inside EDF comes to around 600 MF. 


12472 (EDF-R-92-NI-B-0020) SINBAD, a data base for PWR 
internals vibratory monitoring. Trenty, A.; Puyal, C.; Klajnmic, H. 
Electricite de France (EDF), 92 - Clamart (France). May 1991. 
[16p.] Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a data base, SINBAD, constituted of spec- 
tral signatures elaborated from ex-core neutron noise and vessel 
accelerometer signals, which have been recorded on all French 
PWRs since their start-up. The data base contains 4 100 signa- 
tures (PSDs, coherences, phases) and associated unit parameters, 
issued from 1400 data sets collected over 320 fuel cycles on 54 
reactors. This structured data base will make it easier to study the 
internals mechanical behaviour of the reactor internals in time (ag- 
ing effects, trends, anomalies...). The paper describes the SINBAD 
structure and content: it also presents the first results obtained 
from data processing performed on 28 reactors with a sectorized 
thermal shield and deals with the evolution of neutron noise fluctu- 
ation within several frequency bands versus burn-up. 


12473 (EDF-R-92-NI-B-0021) On-line acoustic monitoring 
of EDF nuclear plants in operation and loose-part diagnosis. 
Morel, J.L.; Puyal, C. Electricite de France (EDF), 92 - Clamart 
(France). May 1991. [15p.] Source: OSTI; NTIS (US Sales Only); 
INIS. 

In order to detect incipient failures in nuclear power plant compo- 
nents, EDF has now put into operation more than 50 loose-part 
monitoring systems, on its 900 MW and 1 300 MW units. This pa- 
per first reviews the experience gained on the 900 MW reactors in 
recent years. It then focuses on the 1 300 MW loose part monitor- 
ing system (IDEAL) and to the tools developed for the diagnosis off 
site within a specific Expertise Laboratory at the Research and De- 
velopment Division. New studies have been undertaken within the 
Monitoring and Aid to Diagnosis Station (PSAD) in order to extend 
the capabilities of loose part diagnosis on site. The new tools here 





presented integrate the recent progress in acquisition technology 
(SMART system) and in artificial intelligence (MIGRE expert sys- 
tem). 


12474 (EDF-R-92-NI-B-0023) The Aphrodite boiling crisis 
program. Analysis of CHF tests performed on a vertical tube. 
Souyri, A.; Conan, S.; Portesse, A.; Tremblay, D. Electricite de 
France (EDF), 92 - Clamart (France). Sep 1992. [20p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to develop a comprehensive modelling of the boiling cri- 
sis phenomenon, the APHRODITE experimental program has been 
set up at ELECTRICITE DE FRANCE. Aiming at a better mecha- 
nistic understanding of this phenomenon, this program will 
investigate the influence of the experimental conditions (among 
which the mockup geometry and the boundary conditions) and the 
two-phase flow patterns via void fraction distributions. It has in- 
volved the construction of a R12 test loop, which can deliver a 
large thermal-hydraulic parameter ranges, and the development of 
a gamma-ray tomograph. The first experiments have been carried 
out on a vertical Inconel tube, 6 meters long with a bore diameter 
of 13 mm and a thickness of 0.5 mm. This electrically heated test 
section is heavily instrumented with 168 thermocouples welded 
along the tube, on its outer surface. After a refined calibration of 
the experimental procedure, a critical heat flux data bank has been 
collected within large pressure, mass velocity and critical steam 
quality ranges. These results are firstly compared with other CHF 
data obtained in similar conditions. Then several empirical correla- 
tions and a theoretical model for similar prediction in tubes are 
tested against these data. 


12475 (EDF-R-92-NI-B-0024) The shape of natural draft 
cooling towers. Grange, J.L. Electricite de France (EDF), 92 - 
Clamart (France). Jul 1992. [21p.] (In French, English). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The shape of cooling towers is more often designed empirically. 
There, it is considered from a theoretical point of view. The analy- 
sis of dynamic of natural draft and of the air flow in a cooling tower 
shell is presented. It is shown, that although it is convergent, a 
tower works like a diffuser for pressure recovery. And it is turbu- 
lence that produces a transfer of kinetic energy and allows a good 
operation of the diffusor. The equations permit to define a shell 
profile which depends upon the operating conditions of the cooling 
tower. In the same way, a stability criteria for natural draft depend- 
ing upon operating conditions is established. A heating model of 
one meter diameter has been built in a thermal similitude. The tur- 
bulence rate has been measured with a hot wire anemometer at 
the tower exit and visualizations have also been made. Natural 
draft stability has been studied by these means for four different 
shell shapes and a wide range of operating conditions. Experimen- 
tal and theoretical results agree satisfactorily and experiments can 
be considered as a validation of theory. 


12476 (EDF-R-92-NI-B-0025) Studies of cooling tower 
components on the Mistral test bench. Legrand, G. Electricite 
de France (EDF), 92 - Clamart (France). Jul 1992. [85p.] (In 
French, English). Source: OSTI; NTIS (US Sales Only); INIS. 

The conception of a humid air cooling tower with natural or 
forced draught, requires the knowledge of the thermal and aerody- 
namic exchange surfaces performances. Several points, among 
which the distribution nozzles and drift eliminators efficiencies, or 
the mechanical behavior of the components, should be considered. 
In order to be able to test this type of equipment and analyse its 
behavior, ELECTRICITE DE FRANCE set up in 1987 of a large di- 
mensions test bench: MISTRAL. The investigations performed over 
the 3000 working hours of MISTRAL concern mainly the optimiza- 
tion of the counterflow and crossflow exchange surfaces proposed 
by the industrial cooling tower equipment suppliers. The quality of 
the experimental results is assured by the implementation of an ex- 
tensive instrumentation on the air and water circuits, and by a 
severe control of the tests conditions. 


12477 (EDF-R-92-NI-J-0003) Neutron transport equation - 
Indications on homogenization and neutron diffusion. Argaud, 
J.P. Electricite de France (EDF), 92 - Clamart (France). Jun 1992. 
[82p.] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 
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In PWR nuclear reactor, the practical study of the neutrons in 
the core uses diffusion equation to describe the problem. On the 
other hand, the most correct method to describe these neutrons is 
to use the Boltzmann equation, or neutron transport equation. In 
this paper, we give some theoretical indications to obtain a diffu- 
sion equation from the general transport equation, with some 
simplifying hypothesis. The work is organised as follows: (a) the 
most general formulations of the transport equation are presented: 
integro-differential equation and integral equation; (b) the theoreti- 
cal approximation of this Boltzmann equation by a diffusion 
equation is introduced, by the way of asymptotic developments; (c) 
practical homogenization methods of transport equation is then 
presented. In particular, the relationships with some general and 
useful methods in neutronic are shown, and some homogenization 
methods in energy and space are indicated. A lot of other points of 
view or complements are detailed in the text or the remarks. 


12478 (EUR-14568) Testing of cobalt-free alloys for vaive 
applications using a special test loop. Benhamou, C. (Societe 
Franco-Americaine de Constructions Atomiques (FRAMATOME), 
92 - Paris-La-Defense (France)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1992. [19p.] Contract 
Fl1D-0053. Source: OSTI; NTIS (US Sales Only); INIS. 

Considering that use of cobalt alloys should be avoided as far as 
possible in PWR components, a programme aimed at establishing 
the performance of cobalt-free alloys has been performed for valve 
applications, where cobalt alloys are mainly used. Referring to past 
work, two types of cobalt-free alloys were selected: Ni-Cr-B-Si and 
Ni-Cr-Fe alloys. Cobalt-free valves’ behaviour has been evaluated 
comparatively with cobalt vaives by implementation of a pro- 
gramme in a special PWR test loop. At the issue of the loop test 
programme, which included endurance, thermal shock and erosion 
tests, cobalt-free alloys candidate to replace cobalt alloys are pro- 
posed in relation with valve type (globe valve and swing check 
valve). The following was established: (i) Colmonoy 4-26 (Ni-Cr-B- 
Si alloy) and Cenium Z20 (Ni-Cr-Fe alloy) deposited by plasma arc 
process were found suitable for use in 3inch swing check valves; 
(ii) for integral parts acting as guide rings, Nitronic 60 and Cesium 
220/698 were tested successfully; (iii) for small-bore components 
such as 2inch globe valves, no solution can yet be proposed; intro- 
duction of cobalt-free alloys is dependent on the development of 
automatic advanced arc surfacing techniques applied to small-bore 
components. 


12479 (IAEA-TECDOC-675, pp. 173-187) Adsorption of ra- 
dionuclides on oxide sorbents and impregnated porous 
membranes under high temperature conditions. Bilewicz, A. (In- 
stitute of Nuclear Chemistry and Technology, Warsaw (Poland)); 
Schenker, E. International Atomic Energy Agency, Vienna (Austria). 
Nov 1992. (CONF-9111297-: Final research co-ordination meeting 
on the use of inorganic sorbents for treatment of liquid radioactive 
waste and backfill of underground repositories, Rez (Czechoslo- 
vakia), 4-8 Nov 1991). In Use of inorganic sorbents for treatment of 
liquid radioactive waste and backfill of underground repositories: 
Proceedings of a final research co-ordination meeting held in Rez, 
Czechoslovakia, 4-8 November 1991. [189p.] Order Number 
DE93618000. Source: OSTI; NTIS (US Sales Only); INIS. 

The adsorption properties of hydrous titanium and zirconium ox- 
ides for Co(Il) and other corrosion products have been studied 
under high temperature and pressure condition. The studies of de- 
pendence of distribution coefficients (Ky) on temperature indicate 
that Ky decreases with increasing temperature. The more negative 
enthalpy values for cobalt sorption at high temperature on oxide 
sorbents are connected with formation of spinel-type compounds 
like cobalt metatitanates. The sorption of radionuclides on oxide 
sorbents in column processes was studied under high temperature 
and pressure conditions, similar to those existing in the BWR recir- 
culation loop. The column filled with TiO2aq. worked very effectively 
as both mechanical and ionic filter. Due to low mechanical stability 
of oxide sorbents, hydrous titanium oxide was incorporated into 
porous stainless steel membrane. The membranes impregnated 
with Ti02aq. are very efficient materials for sorption of radionuclides 
from aqueous solution, and can be used for removal of radioactive 
corrosion products in RWCU. (author). 11 refs, 6 figs, 10 tabs. 
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12480 (IAEA-TECDOC-677, pp. 27-32) Progress on meeting 
utility requirements for ALWRs. De Vine, J.C. Jr. (GPU Nuclear 
Corp., Parsippany, NJ (United States)); Marston, T.U. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9109475-: Technical committee meeting on progress in de- 
velopment and design aspects of advanced water cooled reactors, 
Rome (Italy), 9-12 Sep 1991). In Progress in development and de- 
sign aspects of advanced water cooled reactors: Proceedings of a 
technical committee meeting held in Rome, 9-12 September 1991. 
[311p.] Order Number DE93621059. Source: OSTi; NTIS (US 
Sales Only); INIS. 

The advanced light water reactor (ALWR) has been under devel- 
opment since 1981 in the United States. The paper briefly reviews 
the progress to date. The industry is working towards meeting the 
goal of the Nuclear Power Oversight Committee (NPOC) Strategic 
Plan for Building New Nuclear Power Plants which is to provide the 
U.S. utilities with a viable ALWR option by 2000. A key aspect of 
the Plan is the degree of commitment to standardization through- 
out the design, construction and operation of the ALWRs 
Emphasis is placed upon the Utility Requirements Document 
(URD) and its role in this overall plan. The URDs embody the 
plant-wide needs of the utilities for the new ALWRs. The role, 
scope and top tier requirements of the URDs are summarized. The 
overall safety objectives which exceed those required by regulation 
are presented. Containments for the new reactors have increased 
margin over current designs and numerous engineering features 
are specified to address key challenges potentially imparted by se- 
vere accidents. The status of NRC review of the URDs and current 


schedules are provided. Finally, future ALWR activities are dis- 
cussed. (author). 3 tabs. 


12481 (IAEA-TECDOC-677, pp. 32-37) Requirements for 
next generation light water reactors for the 21st century in 
Japan. Matsui, K. (institute of Applied Energy, Tokyo (Japan)); 
Kuriyama, K. International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. (CONF-9109475—-: Technical committee meeting on 
progress in development and design aspects of advanced water 
cooled reactors, Rome (Italy), 9-12 Sep 1991). In Progress in de- 
velopment and design aspects of advanced water cooled reactors: 
Proceedings of a technical committee meeting held in Rome, 9-12 
September 1991. [311p.] Order Number DE93621059. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Although nuclear power generation with light water reactors has 
been successfully employed and developed in Japan, further im- 
provements in economics and safety are desirable in order to 
achieve further development and maturity of nuclear power. At the 
present time advanced light water reactors have successfully been 
developed and construction of two units has started in Japan. 
Large LWRs of highly developed function and performance have 
been studied as a candidate for the next-generation power reactor 
adopting the newest technological concepts as for Advanced LWRs 
such as ABWR and APWR. On the other hand, innovative design 
ideas which differ from conventional concepts are being advocated 
abroad and in Japan. Issues on the energy situation, labor force, 
etc. likely to arise in the 21st century in relation to the design of 
LWRs and of nuclear power development and requirements for 
Japan are discussed. The anticipated social changes toward the 
future have been considered as the surrounding conditions for 
defining the required specifications of the new-concept reactors. 
The results of the discussion are summarized below for the items 
most likely to be encountered from the aspects of energy demand, 
labor issues and technical development. (author). 4 figs. 


12482 (IAEA-TECDOC-677, pp. 37-43) Conceptual design 
and development of simplified light water reactors in Japan. 
Oka, Y. (Tokyo Univ., Tokyo (Japan). Nuclear Engineering Re- 
search Lab.); Yagawa, G.; Nishida, K.; Makihara, Y.; Murase, M. 
International Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9109475—: Technical committee meeting on progress in de- 
velopment and design aspects of advanced water cooled reactors, 
Rome (italy), 9-12 Sep 1991). In Progress in development and de- 
sign aspects of advanced water cooled reactors: Proceedings of a 
technical committee meeting held in Rome, 9-12 September 1991. 
[811p.] Order Number DE93621059. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Japanese plant vendors have developed concepts of small and 
medium-sized light water reactors meeting international as well as 
domestic needs based on their reliable nuclear technologies in 
Japan. They are the Mitsubishi Simplified PWR (MSPWR) and the 
Hitachi Simplified BWR (HSBWR). The MSPWR is a new PWR 
concept. It has the innovative features of an optimum combination 
of active and passive systems and horizontal steam generators 
which enhanced its natural circulation capability. Active systems 
(charging/safety injection pumps and emergency diesel generators) 
are used to provide flexible operation and early termination of acci- 
dent sequences. Passive safety features (quench pool, automatic 
depressurization systems and accumulators) are provided for long 
term cooling after a LOCA and make operator intervention unnec- 
essary for 3 days. The HSBWR is at the design concept stage, has 
been conceptually designed. The major safety systems are an ac- 
cumulated water injection systems as an ECCS and an outer pool 
which stands outside of the steel primary containment vessel, as a 
long term cooling systems after LOCAs. The safety systems have 
redundancy in active and passive systems. The grace period is 
one day for core cooling and 3 days for the containment vessel 
heat removal. (author). 4 refs, 4 figs, 2 tabs. 


12483 (IAEA-TECDOC-677, pp. 44-49) Swiss research and 
development activities in the domain of ALWRs. Foskolos, K. 
(Paul Scherrer Inst., Wuerenlingen (Switzerland). Nuclear Energy 
Dept.); Coddington, P.; Guentay, S. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9109475-: Technical 
committee meeting on progress in development and design as- 
pects of advanced water cooled reactors, Rome (Italy), 9-12 Sep 
1991). In Progress in development and design aspects of 
advanced water cooled reactors: Proceedings of a technical com- 
mittee meeting held in Rome, 9-12 September 1991. [311p.] Order 
Number DE93621059. Source: OST!; NTIS (US Sales Only); INIS. 

Following the 10 year moratorium on new nuclear installations in 
Switzerland, reactor development activities have been drastically 
reduced. However, in order to keep the nuclear option open, to 
satisfy the needs of current nuclear facilities and to build-up the 
knowledge necessary for an eventual deployment of advanced re- 
actors in Switzerland, basic research focused mainly on reactor 
safety and waste disposal is further carried out with undiminished 
efforts. In a study carried out jointly by the Paul Scherrer Institute 
(PS!) and the Swiss Federal Institute of Technology in Lausanne 
(EPFL) under the sponsorship of the Swiss Federal Office for En- 
ergy, general criteria for future nuclear plants to be built in 
Switzerland have been established. The time horizon considered 
addresses the second decade of the next century. The results indi- 
cate that primary weight is given to the safety of future nuclear 
installations; this comprises more stringent safety regulations as 
well as the wish to completely avoid the necessity for evacuation 
measures. A large experimental programme for the investigation of 
passive decay heat removal and fission product retention in 
Advanced LWRs (ALWRs) has been started at PSI in close cooper- 
ation with the EPRI ALWR research programme and with the 
financial support of the Swiss utilities. First investigations will con- 
cern isolation condensers of GE’s SBWR and mixing phenomena 
in ABB’s PIUS. (author). 2 refs, 4 figs, 1 tab. 


12484 (IAEA-TECDOC-677, pp. 54-61) Evolutionary ad- 
vancements to proven technology are the key to success. 
Turk, R.S. (ABB/Combustion Engineering, Inc., Windsor, CT 
(United States)); Matzie, R.A. International Atomic Energy Agency, 
Vienna (Austria). Dec 1992. (CONF-9109475—: Technical commit- 
tee meeting on progress in development and design aspects of 
advanced water cooled reactors, Rome (Italy), 9-12 Sep 1991). In 
Progress in development and design aspects of advanced water 
cooled reactors: Proceedings of a technical committee meeting 
held in Rome, 9-12 September 1991. [811p.] Order Number 
DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

ABB Combustion Engineering Nuclear Power (ABB-CENP) has 
been concentrating on commercializing its large evolutionary Ad- 
vanced Light Water Reactor (ALWR) - System 80+. The System 
80+ Standard Plant Design is an advanced version of the three re- 
actors currently in operation at Palo Verde, Arizona, and the four 
reactors under construction at Yonggwang and Ulchin in the Repub- 
lic of Korea. It incorporates the advanced features recommended 





by the U.S. utility industry as specified in the EPRI’s ALWR Utility 
Requirements Document. It has been under development since 
1986 and is currently going through regulatory review as part of the 
new NRC design certification process which aims at pre-licensing 
standard designs before actual construction projects are under- 
taken. System 80+ will be one of the first new generation reactors 
to receive Final Design Approval and Design Certification by the 
NRC under this new process. As a natural extension of the evolu- 
tionary process, ABB-CENP will evaluate the cost-benefit of adding 
certain passive safety features to the System 80+ design. The prin- 
cipal area of concentration will be on those features that enhance 
containment integrity and thereby further strengthen the defense-in- 
depth philosophy to which the System 80+ design has held fast. If 
cost-beneficial, such passive features when fully designed and 
tested, will be considered for a future revision of the System 80+ 
design. The relational for the evolutionary approach, a description 
of System 80+ and the specific passive design features that are to 
be evaluated are presented in this paper. (author). 7 figs, 1 tab. 


12485 (IAEA-TECDOC-677, pp. 62-67) Development of pro- 
jects of advanced water cooled reactor plants. Budylin, B.V. 
(USSR Ministry of NPE, Moscow (Russian Federation)); Biryukov, 
G.|.; Federov, V.G.; Voznesenskij, V.A. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9109475—: Technical 
committee meeting on progress in development and design as- 
pects of advanced water cooled reactors, Rome (italy), 9-12 Sep 
1991). In Progress in development and design aspects of 
advanced water cooled reactors: Proceedings of a technical com- 
mittee meeting held in Rome, 9-12 September 1991. [311p.] Order 
Number DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 
The report deals with the main trends and the progress made in 
the field of the development of the pressurized water-cooled reac- 
tor designs: advanced reactor WWER-1000 (V-392); reactor plants 
of new generation: WWER-110 NG and WWER-500/600 MWe. 
Quantitative and qualitative comparison was made for the specified 
developed and operating pressurized water-cooled reactors con- 
cerning main feasibility characteristics of safety, reliability and 
ecological acceptability. For the developed designs of reactor 
plants the passive principle is more widely used for safety systems 
in order to reduce the probability of the core melting under beyond- 
design accidents to the value of 10-© - 10-7 per reactor year. 
Much attention is given to optimization of design and layout deci- 
sions with regard for economical factors and to decrease of dose 
commitment during maintenance of power unit. The issues requiring 
further development to power unit and the issues requiring further 
development to make the final decision, for example, overcoming 
the beyond-design accident with primary leaks and loss of emer- 
gency power supply for 24 hours at the expense of joint operation 
of residual heat removal passive system and additional hydrotanks 
aredescribed in the report. Information is presented on moderniza- 
tion of horizontal steam generator design with regard to operational 
experience of serial WWER-type reactors and the recent 
calculation-and-experimental studies. (author). 1 ref., 1 fig., 5 tabs. 


12486 (lAEA-TECDOC-677, pp. 67-70) The Westinghouse 
AP600: The leading technology for proven safety and simplic- 
ity. Bruschi, H.J. (Westinghouse Electric Corp., Pittsburgh, PA 
(United States)); Andersen, T.S. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9109475—: Technical 
committee meeting on progress in development and design as- 
pects of advanced water cooled reactors, Rome (italy), 9-12 Sep 
1991). In Progress in development and design aspects of 
advanced water cooled reactors: Proceedings of a technical com- 
mittee meeting held in Rome, 9-12 September 1991. [311p.] Order 
Number DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

Developed under the sponsorship of the U.S. Department of En- 
ergy (DOE) and the Electric Power Research Institute (EPRI), the 
Westinghouse AP600 is an advanced nuclear plant design that can 
be available to meet the need for a safe, secure, and affordable 
power supply as early as the mid-1990s. The AP600 is an elegant 
combination of innovative natural safety systems and proven tech- 
nologies based on Westinghouse pressurized water reactors 
(PWRs) that have demonstrated more than 30 years of successful 
operation around the world. This advanced design satisfies the re- 
quirements established by DOE and the Advanced Light Water 
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Reactor Utility Requirements Document. The essential technical 
concept underlying the AP600 design is simplification. The result is 
a significant reduction in equipment and components, particularly in 
the nuclear island. A major portion of the savings comes from the 
AP600's natural safety systems. These systems use gravity, natu- 
ral circulation, and cooling by convection and evaporation to 
provide a ready-reserve of protection. The safety injection, residual 
heat removal, and containment cooling systems perform automati- 
cally when called upon, since no active or external power sources 
are needed for their effective operation. The feasibility of using 
AP600 natural .safety systems to mitigate the consequences of de- 
sign basis accidents and severe accident scenarios has been 
confirmed by analyses and proof-of-principle tests completed in the 
conceptual design program. The analyses and tests were per- 
formed using current NRC licensing basis assumptions and 
NRC-approved computer codes. The results demonstrate the ability 
of the AP600 to meet acceptance criteria. These performance eval- 
uations provide confidence that the detailed design can be 
achieved on a schedule commensurate with plant ordering in the 
mid-1990s. (author). 4 figs. 


12487 (IAEA-TECDOC-—677, pp. 75-81) Enhanced safety re- 
actors for nuclear district heating and co-generation plants. 
Kuul’, V.S. (Experimental Machine Building Design Bureau, Nizhny 
Novgorod (Russian Federation)); Falkov, A.A.; Samojlov, O.B. In- 
ternational Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9109475—: Technical committee meeting on progress in de- 
velopment and design aspects of advanced water cooled reactors, 
Rome (italy), 9-12 Sep 1991). In Progress in development and de- 
sign aspects of advanced water cooled reactors: Proceedings of a 
technical committee meeting held in Rome, 9-12 September 1991. 
[311p.] Order Number DE93621059. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A safety concept of AST-500 reactor designed for nuclear district 
heating plants, which is based on the self-protection principle, is 
briefly reviewed. In addition to the reactor major engineering deci- 
sions, made include; the use of an integral arrangement of the 
reactor equipment; coolant natural circulation; a guard vessel; in- 
termediate heat transfer circuit and double isolation valves in 
auxiliary system pipelines forming an additional closed localizing 
system; passive safety systems which self-actuate when the plant 
parameters deviate beyond the normal operation conditions. The 
reactor is maintained in a safe condition without engineered safety 
systems actuation or operator intervention. The main engineering 
decisions of the AST-500 reactor design were successfully carried 
over to the design of the ATETS-200 power plant intended as a 
combined cycle power plant producing electricity, steam and hot 
water. The attained level of reactor safety ensures limited radiologi- 
cal consequences under the most severe accident conditions in 
both the AST-500 and the ATETS-200 which enables them to be 
sited in the immediate vicinity of large cities. (author). 7 figs. 


12488 (IAEA-TECDOC-677, pp. 82-87) Design status and 
perspectives of advanced water cooled reactor application for 
production of electricity and heat in Czechoslovakia. Miady, Z. 
(Skoda, Plzen (Czechoslovakia)). International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9109475—: Technical 
committee meeting on progress in development and design as- 
pects of advanced water cooled reactors, Rome (Italy), 9-12 Sep 
1991). In Progress in development and design aspects of 
advanced water cooled reactors: Proceedings of a technical com- 
mittee meeting held in Rome, 9-12 September 1991. [311p.] Order 
Number DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

At present there are 8 units with WWER-440 reactors in opera- 
tion in the CSFR. Moreover, further 4 units with WWER-440 
reactors and 2 units with WWER-1000 reactors are now under 
construction. It is also assumed to bring into operation 2 additional 
units with APWR after the end of this decade. SKODA as a main 
equipment manufacturer and supplier of power plants in the CSFR 
has already about 5 years ago recognized the necessity of sub- 
stantial improvement of technological, safety, and cost features of 
all nuclear power plant (NPP) units which will be in the future con- 
structed in the CSFR, and delivered by SKODA. For this reason, at 
the end of 1985 year, the start of preliminary design study was initi- 
ated with the aim to develop an APWR type unit of medium power 
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range (500-600 MWe) that should be appropriate for electricity and 
district heat cogeneration. The initial design stage was finished in 
the first half of 1990 year with the result that it is reasonable to pro- 
ceed the completion of final design and to supply such a NPP with 
a predominant participation of domestic industry. An information is 
given in the submitted paper with regard to results of the above 
mentioned preliminary design study. (author). 3 refs, 4 figs, 3 tabs. 


12489 (IAEA-TECDOC-677, pp. 88-95) Current activities on 
advanced light water reactor design and technology at the 
Japan Atomic Energy Research institute. Tone, T. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan)). International Atomic 
Energy Agency, Vienna (Austria). Dec 1992. (CONF-9109475—: 
Technical committee meeting on progress in development and de- 
sign aspects of advanced water cooled reactors, Rome (Italy), 9-12 
Sep 1991). In Progress in development and design aspects of 
advanced water cooled reactors: Proceedings of a technical com- 
mittee meeting held in Rome, 9-12 September 1991. [311p.] Order 
Number DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

An overview of the research activities on advanced light water 
reactors (LWRs) in the Japan Energy Research Institute (JAERI) is 
presented. The advanced LWR concept proposed are divided into 
three research areas which feature, respectively, simplified and 
passive safety systems, high performance reactor core and fuel 
designs and the transmutation/incineration of transuranium ele- 
ments. Major research and development activities and test facilities 
for exploring the advanced LWR technologies are described. (au- 
thor). 10 refs, 5 figs, 3 tabs. 


12490 (IAEA-TECDOC-677, pp. 100-106) Conceptual design 
of an inherently safe and simple tube reactor using water mod- 
erator and coolant. Chang, Soon Heung (Korea Advanced Inst. of 
Science and Technology, Seoul (Korea, Republic of). Center for 
Advanced Reactor Research); Baek, Won Pil. International Atomic 
Energy Agency, Vienna (Austria). Dec 1992. (CONF-9109475-: 
Technical committee meeting on progress in development and de- 
sign aspects of advanced water cooled reactors, Rome (italy), 9-12 
Sep 1991). In Progress in development and design aspects of 
advanced water cooled reactors: Proceedings of a technical com- 
mittee meeting held in Rome, 9-12 September 1991. [311p.] Order 
Number DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 
This paper describes conceptual design features of an inherently 
safe and simple tube reactor (ISSTR) using light or heavy water 
moderator and coolant. The ISSTR is a loop-type pressurized wa- 
ter reactor which does not require emergency core cooling system 
against loss-of-coolant accident (LOCA). In ISSTR, fuel channels 
are arranged in the water moderator pool within a large Calandria 
vessel. Each fuel channel consists of fuel matrix and a surrounding 
channel tube. Fuel matrix is designed so that fuel elements and 
coolant holes are distributed in the Zircaloy matrix. The radial gap 
between the channel tube and fuel matrix plays a role as a thermal 
switch between normal operation and LOCA. In normal operation, 
the fission heat generated in fuel elements in transferred to coolant 
and then used to generate steam in steam generators as in the 
present PWRs or PHWRs. At complete LOCA, however, the decay 
heat is transferred to the moderator by conduction through Zircaloy 
matrix, radiation between the matrix and the channel tube, and nat- 
ural convective boiling between the channel tube and moderator. 
Moderator is cooled by natural circulation through a condenser 
located in the large in-containment water storage tank above the re- 
actor. Analysis shows that the maximum Zircaloy temperature can 
be maintained well below the permissible value during a postulated 
complete LOCA. The ISSTR presented in this paper is expected to 
maximize the utilize of the proven technology as well as to revolu- 
tionary improve the safety, since design features of present PWRs 
or PHWRs can be directly applied except the reactor. It is also ex- 
pected to be easy to test, simple to analyze accidents and easy to 
explain the safety to the public. (author). 9 refs, 4 figs, 1 tab. 


12491 (IAEA-TECDOC-677, pp. 109-112) Trends in the re- 
quired performances of containments for the next generation 
of nuclear power plants. Noviello, L. (Ente Nazionale per 
Energia Elettrica, Rome (Italy)); Tripputi, |. International Atomic 
Energy Agency, Vienna (Austria). Dec 1992. (CONF-9109475-: 
Technical committee meeting on progress in development and de- 
sign aspects of advanced water cooled reactors, Rome (Italy), 9-12 
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Sep 1991). In Progress in development and design aspects of 
advanced water cooled reactors: Proceedings of a technical com- 
mittee meeting held in Rome, 9-12 September 1991. [311p.] Order 
Number DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

There is a widespread consensus that the containment system 
will continue to play a key role in the safety philosophy of next 
generation plants as it did in most designs of commercial nuclear 
power plants in the past. But, at the same time, it seems clear that 
the design bases should be revisited and extended to provide a 
clear technical answer to the events that operational experience 
and analyses showed plausible. Required performances will not be 
limited to assure the gross structural integrity of the containment 
structure but also its leaktightness, in order to provide technical 
bases for simplified Emergency Planning requirements and for the 
reduction of the evacuation zone to (or closed to) the site bound- 
ary, as it was before the TMI-2 accident. The paper outlines some 
criteria currently being discussed in Italy, describes some common 
trends that can be identified among several countries, underlines 
the need for additional design guidance and standards, and finally, 
points out the need for an international consensus on such 
themes, which could be achieved also with the help of international 
organizations such as the IAEA. (author). 5 refs. 


12492 (IAEA-TECDOC-677, pp. 113-119) PIUS, aspects of 
containment: Philosophy and design. Sundqvist, C. (ABB Atom 
AB, Vaesteraas (Sweden)); Nilsson, L.; Pedersen, T. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9109475—: Technical committee meeting on progress in de- 
velopment and design aspects of advanced water cooled reactors, 
Rome (italy), 9-12 Sep 1991). In Progress in development and de- 
sign aspects of advanced water cooled reactors: Proceedings of a 
technical committee meeting held in Rome, 9-12 September 1991. 
[311p.] Order Number DE93621059. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A key word in safety philosophy and reactor design is defence in 
depth. Defence in depth can be expressed as a hierarchically 
ordered set of different, independent levels of protection. These dif- 
ferent levels include both accident prevention and accident 
mitigation. It is the combined efforts of prevention and mitigation to- 
gether with accident management and off-site intervention that 
should be assessed to establish the environmental consequences. 
The containment is one of the most important mitigative measures, 
after Chernobyl probably the most important. When considering the 
mitigative measures one has, especially as a reactor vendor, also 
to consider what can be done and/or what has been done regard- 
ing the preventing measures. The weaker the first line of defence 
(preventive measures) the more efforts have to be spent on the fol- 
lowing lines of defence (mitigation, accident management and off 
site intervention). A very strong first line of defence will on the 
other side ease the burden of the following lines of defence. Con- 
sequently, more efficient and reliable preventive design efforts 
should make it possible to accept simplifications in the containment 
design. The trade off between preventive and mitigative measures 
should be carefully considered for the next generation of reactors. 
The current trend is to employ more inherent and/or passive safety 
features (preventive measures) in the reactor design. The goal is 
to decrease the risk of core melt by simplifying the plant, ease the 
burden of the operators and eliminating the need of safety-grade 
AC-power. The containment should preferably be passive and 
above all for a passive plant. Double containment requires safety 
grad AC-power and will consequently not be compatible with the 
design goal for a passive plant. (author). 6 refs, 5 figs. 


12493 (IAEA-TECDOC-677, pp. 119-131) New research 
trends for the structural assessment of concrete containment 
structures under extreme load conditions with emphasis on 
constructive laws of concrete. Angeloni, P. (ISMES SpA, Berg- 
amo (Italy)); Contri, P.; Pellegrini, R.; Venturuzzo, M.; Brusa, L. 
International Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9109475-: Technical committee meeting on progress in de- 
velopment and design aspects of advanced water cooled reactors, 
Rome (italy), 9-12 Sep 1991). In Progress in development and de- 
sign aspects of advanced water cooled reactors: Proceedings of a 
technical committee meeting held in Rome, 9-12 September 1991. 





[311p.] Order Number DE93621059. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The new National Energy Plan approved on August 1988 by the 
Italian Government, has defined the general guide-lines for the 
next generation reactor designs considered for a potential future 
use in Italy. In terms of safety the new design criteria require a 
step forward focused to reduce the consequences of an accident, 
rather than the probabilities of occurrence. In case of core damage 
and release of fission products into the containment and the envi- 
ronment, the environmental impact has to be minimized and 
reduced below a level so low that no effects to the health of the 
surrounding population are expected, without the need of evacua- 
tion. Based on the requirements of this new safety policy, the 
concrete containment structures become of extreme importance as 
integrity and leaktightness must be assured for the entire duration 
of all conceivable accidents. To design and assess the level of 
technical performance of concrete containment structures new 
advanced numerical modelling techniques are required. The com- 
putational methods have to account for the cracking of concrete, in 
the areas of high stress concentration, as well as the deformation 
limits at the interface between concrete and steel components. A 
research program is being developed jointly by ENEL and ISMES 
to define, test and consolidate a complete analysis procedure ca- 
pable of supporting the selection of the reference containment and 
the related structural optimization. The preliminary results of the re- 
search, primarily oriented to the methodical aspects, are presented 
and discussed in the paper. The future developments of the re- 
search are also shortly considered, with special emphasis to the 
open probiems that still affect the analysis of the long term struc- 
tural behaviour of concrete for thick walled structures. (author). 14 
refs, 14 figs. 


12494 (IAEA-TECDOC-677, pp. 132-139) Development and 
qualification of the FUMO code for the containment system 
simulation of advanced LWRs. Barbucci, P. (Ente Nazionale per 
Energia Elettrica, Pisa (Italy). Thermal and Nuclear Research 
Center); Mariotti, G.; Oriolo, F.; Manfredini, A.; Oriolo, F.; Paci, S. 
International Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9109475-—: Technical committee meeting on progress in de- 
velopment and design aspects of advanced water cooled reactors, 
Rome (italy), 9-12 Sep 1991). In Progress in development and de- 
sign aspects of advanced water cooled reactors: Proceedings of a 
technical committee meeting held in Rome, 9-12 September 1991. 
[811p.] Order Number DE93621059. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the framework of a cooperation between ENEL-CRTN and the 
Dipartimento di Costruzioni Meccaniche e Nucleari (DCMN) of Pisa 
University, a best estimate thermal-hydraulic computer code, 
named FUMO, for multi-compartment containment systems has 
been developed and assessed. It is a lumped parameter code and 
contains all the models necessary to realistically describe the phys- 
ical phenomena occurring in a passive containment system, 
following a DBA or a severe accident. A number of different con- 
tainment tests have been analyzed to assess the code response 
and to evaluate the influence of the different models implemented 
in the code on the calculation results. The tests were selected on 
the basis of their focus on the most relevant physical phenomena 
for the new containment systems. Preliminary analyses of passive 
LWR containment systems were also carried out. In particular, a 
Large LOCA sequence in the AP-600 nuclear reactor was studied, 
taking, as reference data, a published sequence calculated by 
Westinghouse. (author). 15 refs, 14 figs. 


12495 (IAEA-TECDOC-677, pp. 139-144) Studies on ALWR 
containment system penetrations. Mantega, F. (CISE Tecnologie 
Innovative SpA, Milan (Italy)); Penno, E.; Vanini, P. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9109475-: Technical committee meeting on progress in de- 
velopment and design aspects of advanced water cooled reactors, 
Rome (italy), 9-12 Sep 1991). In Progress in development and de- 
sign aspects of advanced water cooled reactors: Proceedings of a 
technical committee meeting held in Rome, 9-12 September 1991. 
[311p.] Order Number DE93621059. Source: OSTI; NTIS (US 
Sales Only); !NIS. 
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Public acceptance of the next generation of nuclear power plants 
could be achieved if the "Containment System” is able to withstand 
Severe Accident (SA) conditions so that the radioactive release to 
the environment can be minimized. The reduction of the radioactive 
release during an accident may be achieved improving some pre- 
cise plant requirements, among which the leaktightness of primary 
containment. One of the critical points of this matter is represented 
by the containment penetrations that should be carefully investi- 
gated to highlight weak points. Penetrations may be divided into: 
1. Penetrations which see the containment atmosphere and re- 
lease directly into the environment. 2. Penetrations which do not 
see the containment atmosphere and release directly into the envi- 
ronment. 3. Penetrations which see the containment atmosphere 
and do not release directly into the environment. 4. Penetrations 
which do not see the containment atmosphere and do not release 
directly into the environment. With reference to external dose re- 
duction target, the most critical kind of penetrations is the first one. 
The study program is therefore focalized on the following topolo- 
gies: electric penetrations; mechanical penetrations; personnel and 
equipment hatches. The updated quality (particularly the pressur- 
ized one) allows to solve satisfactory the issue of the electric 
penetrations. About the mechanical penetrations, the isolation 
valves of the ventilation system can, presently, represent a possi- 
ble source of release. Studies are in progress to find a different 
kind of valve having a double airtight, the possibility to be tested 
under accident pressure value, a long life and the possibility to ap- 
ply a positive leakage control system. 9 refs, 4 figs. 


12496 (IAEA-TECDOC-677, pp. 145-151) Design of the AP 
600 passive containment cooling system structures. Olivieri, M. 
(Ansaldo SpA, Genoa (italy)); Orlandi, S.; Orr, R. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9109475—: Technical committee meeting on progress in de- 
velopment and design aspects of advanced water cooled reactors, 
Rome (Italy), 9-12 Sep 1991). In Progress in development and de- 
sign aspects of advanced water cooled reactors: Proceedings of a 
technical committee meeting held in Rome, 9-12 September 1991. 
[311p.] Order Number DE93621059. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The AP 600 is a greatly simplified 600 MWe Pressurized Water 
Reactor, for the 1990’s and beyond. Among its major features, a 
passive containment cooling system (PCCS) is designed to remove 
the residual heat, directly from the containment steel vessel, and 
transmits it to the environment. The design and analysis of the 
PCCS structures is being performed jointly by ANSALDO and 
WESTINGHOUSE, as part of the AP 600 program under WEST- 
INGHOUSE’s overall leadership, and will be presented in this 
paper. The PCCS uses the steel containment wall as a heat trans- 
fer surface. The surrounding concrete shield building is used along 
with a baffle to direct air from the top located air inlets down to a 
lower elevation of the containment and back up along the contain- 
ment vessel. In addition a water storage tank is housed in the 
shield building roof at an elevation sufficient to allow gravity drain 
of the water on top of the steel containment. The air and the evap- 
orated water exhaust through a chimney in the roof of the shield 
building. For the roof, a reinforced concrete conical configuration, 
with a cylindrical stainless steel lined water tank, has been se- 
lected and a comprehensive feasibility study has been performed 
including seismic behaviour, constructability, prefabrication and 
modularization, adaptability to cope with the External Events 
strength requirements. For the PCCS air baffles general functional 
and structural design criteria have been established by including 
requirements for the air flow path configuration, leaded through the 
baffles, inspection and maintenance; a series of alternate designs 
have analyzed, leading to the selection of a reference configuration 
that will be briefly described. (author). 11 fig. 


12497 (IAEA-TECDOC-677, pp. 152-158) Enhancement of 
advanced PWR safety margins through relaxation of PCS and 
containment DBA assumptions. Addabbo, C. (Commission of the 
European Communities, Joint Research Centre, Ispra (Commission 
of the European Communities (CEC)). Safety Technology Inst.). In- 
ternational Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9109475—: Technical committee meeting on progress in de- 
velopment and design aspects of advanced water cooled reactors, 
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Rome (Italy), 9-12 Sep 1991). In Progress in development and de- 
sign aspects of advanced water cooled reactors: Proceedings of a 
technical committee meeting held in Rome, 9-12 September 1991. 
[311p.] Order Number DE93621059. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Referring to advanced Pressurized Water Reactors (PWRs) there 
is the tendency to conceive them with larger and deeper pressure 
vessel to mitigate core thermal response during anticipated acci- 
dents or abnormal events. This is however resisted by present 
Design Basis Accident (DBA) assumptions which would prescribe 
the reduction of Primary Cooling System (PCS) volume in order to 
minimize mass and energy release and thus pressure and temper- 
ature build up in the containment following a large break Loss of 
Coolant Accident (LOCA) caused by a complete severance within 
the primary and secondary systems pipework. The relaxation of the 
current DBA assumptions which on the basis of the acquired expe- 
rience and probabilistic risk assessment studies have been shown 
to be overly conservative could have a significant impact on the 
conceptual development of advanced PWRs. Specifically, the vol- 
umes of both the primary and secondary cooling systems could be 
optimized without close linkage to containment performance provid- 
ing enhanced safety margins with respect to primary thermal 
excursions as partially confirmed by LOCA experiments conducted 
in the LOBI Test Facility. (author). 3 refs, 12 figs, 1 tab. 


12498 (IAEA-TECDOC-677, pp. 158-169) Foundation bear- 
ing capacity on soft soils. Ricciardi, C. (ISMES SpA, Bergamo 
(Italy)); Liberati, G.; Previti, R.; Paoli, G. International Atomic En- 
ergy Agency, Vienna (Austria). Dec 1992. (CONF-9109475—-: 
Technical committee meeting on progress in development and de- 
sign aspects of advanced water cooled reactors, Rome (italy), 9-12 
Sep 1991). In Progress in development and design aspects of 
advanced water cooled reactors: Proceedings of a technical com- 
mittee meeting heid in Rome, 9-12 September 1991. [811p.] Order 
Number DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

In pressurized Water Reactors (PWRs) of current design, the pri- 
mary as well as the secondary volumes are minimized in order to 
mitigate mass and energy releases into the containment following a 
postulated Design Basis Accident (DBA). In a typical 4-loop PWR, 
this event is associated with the release into the containment of 
the entire inventory of the primary system and of the secondary of 
one steam generator. This is in turn used to determine eventual 
containment loads. Present DBA assumptions consider a simulta- 
neous large break LOCA within the primary pipework and within 
the secondary steam line. The relaxation of these assumptions 
which on the basis of the acquired experience have been shown to 
be overly conservative could have a significant impact on the con- 
ceptual development of advanced PWR concepts. Specifically, the 
volumes of both the primary and secondary systems could be opti- 
mized providing enhanced safety margins. Within this context, 
experiments conducted in the LOBI installation, an integral system 
test facility operated in the Joint Research Centre, Ispra Site, have 
shown the potential benefit resulting from increased primary sys- 
tem volume with respect to the general evolution of LOCA events 
and related safety as well as operator requirements; generally, 
core thermal response was considerably mitigated when the exper- 
imental installation was configured with a larger primary volume. 
Although the experimental results acquired in the LOB! installation 
and proposed in the paper cannot be directly extrapolated to full- 
size plants, they are however indicative for the development of 
advanced reactors which, among others, are being conceived with 
larger and deeper pressure vessel, larger pressurizer and low care 
power density. (author). 14 refs, 10 figs, 2 tabs. 


12499 (IAEA-TECDOC-677, pp. 173-176) Investigation of 
passive systems for the nuclear power international PWR. 
Krugmann, U. (Nuclear Power International, Paris (France)); 
Schilling, R. International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. (CONF-9109475-: Technical committee meeting on 
progress in development and design aspects of advanced water 
cooled reactors, Rome (italy), 9-12 Sep 1991). In Progress in de- 
velopment and design aspects of advanced water cooled reactors: 
Proceedings of a technical committee meeting held in Rome, 9-12 
September 1991. [311p.] Order Number DE93621059. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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In the framework of the cooperation of Siemens and Framatome, 
NPI is developing and designing an advanced PWR. During the 
early conceptual phase a systematic investigation of passive sys- 
tems for possible implementation in the NPI-PWR was made to 
assess their merits for a large-sized PWR. The paper gives firstly 
an overview on: objectives of a possible implementation of passive 
features; areas for evaluation of passive systems and evaluation 
criteria used. Secondly, a number of examples of candidates for 
implementation of passive systems will be presented: the relevant 
plant conditions and system functions will be outlined, and the 
main results of the conceptual evaluation will be given. Finally, the 
most promising innovative passive system under consideration, a 
secondary-side safety condenser which could replace the 
emergency feedwater system will be described and the safety as- 
sessment done up to now will be presented. (author). 2 refs, 3 figs. 


12500 (IAEA-TECDOC-677, pp. 177-184) Innovative sys- 
tems and components aimed at providing PWRs_ with 
completely passive emergency shutdown and decay heat re- 
moval. Caira, M. (Rome Univ. La Sapienza, Rome (italy)); Cumo, 
M.; Gramiccia, L.; Naviglio, A. International Atomic Energy Agency, 
Vienna (Austria). Dec 1992. (CONF-9109475-: Technical commit- 
tee meeting on progress in development and design aspects of 
advanced water cooled reactors, Rome (Italy), 9-12 Sep 1991). In 
Progress in development and design aspects of advanced water 
cooled reactors: Proceedings of a technical committee meeting 
held in Rome, 9-12 September 1991. [311p.] Order Number 
DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

A new interest for nuclear power generation is expected to start 
within a near future in several countries. It is time to concentrate 
research efforts on innovative safety systems able to fit with experi- 
enced nuclear designs. Among the key issues to be considered 
there are: prevention of primary coolant pressure boundary failure, 
decay heat removal through simple, passive systems, the emer- 
gency core shutdown through simple, passive devices. In the paper, 
the innovative systems developed for the MARS nuclear plant are 
described, aiming at: i) emergency core cooling for an infinite time, 
only relying on static mechanical components, one mechanical 
passive component (a special check valve) and the action of physi- 
cal laws to perform the protective action; ii) safe core shutdown, 
through devices sensible to core temperature and able to utilize 
the core temperature increase and gravity to perform the protective 
function through passive subcomponents. (author). 11 figs, 1 tab. 


12501 (IAEA-TECDOC-677, pp. 185-191) Steam injectors as 
passive components for high pressure water supply. Mazzoc- 
chi, L. (CISE Tecnologie Innovative SpA, Milan (Italy)); Vanini, P. 
International Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9109475—: Technical committee meeting on progress in de- 
velopment and design aspects of advanced water cooled reactors, 
Rome (italy), 9-12 Sep 1991). In Progress in development and de- 
sign aspects of advanced water cooled reactors: Proceedings of a 
technical committee meeting held in Rome, 9-12 September 1991. 
[311p.] Order Number DE93621059. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Steam injectors are static devices in which steam and subcooled 
water are mixed together and the outflowing subcooled water can 
reach a pressure significantly higher than both inlet pressures. A 
specific application, addressed in this paper, concerns the use of 
this kind of device in Advanced Light Water Reactors (ALWR’s) for 
high pressure makeup water supply; this solution would take ad- 
vantage of the available steam energy without introduction of any 
rotating machinery. The design requirements of this system were 
defined according to the following considerations: water discharge 
pressure must be at least ten percent more than steam pressure; 
the device will have to operate in a quite wide range of steam 
pressures (e.g. from 9 MPa down to 1 MPa or less). At present, 
two different calculation approaches were developed and used to 
evaluate the feasibility of a steam injectors for this application: an 
overall control volume analysis; a more detailed, one-dimensional 
analysis. The results, summarized in the paper, confirm the 
capability of a suitable steam injector to satisfy the mentioned re- 
quirements. An instrumented prototype, at present in the design 
phase, will be used for an experimental activity in order to confirm 
the theoretical results. (author). 3 refs, 9 figs, 2 tabs. 





12502 (IAEA-TECDOC-677, pp. 198-203) Design of back-up 
protection systems for new generation nuclear reactors. Ghiri, 
A. (Ente Nazionale per |’Energia Elettrica, Rome (Italy)); Nobile, 
M.; Torsello, G. International Atomic Energy Agency, Vienna (Aus- 
tria). Dec 1992. (CONF-9109475—: Technical committee meeting 
on progress in development and design aspects of advanced water 
cooled reactors, Rome (Italy), 9-12 Sep 1991). In Progress in de- 
velopment and design aspects of advanced water cooled reactors: 
Proceedings of a technical committee meeting held in Rome, 9-12 
September 1991. [311p.] Order Number DE93621059. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The addition of a Back-up Protection System (BPS) for the pre- 
vention and mitigation functions, meets the aim to reduce at the 
minimum possible level the contribution of the common mode fail- 
ure (CMF) to the frequency of high release. Protection Systems 
(PSs), are based on microprocessor technology and, consequently, 
on the related software. In these cases experience has proven that 
hardware and, chiefly, software may be prone to CMF. But the PS 
is required to be highly reliable and for this reason a Back-up Pro- 
tection System, to be used in the new generation nuclear reactors, 
has been studied and is under design. Owing to the necessity of 
not having CMF with the PS, the BPS design has been based on 
the following general design criteria: The BPD design is required to 
be based on operating principles which are diverse with respect to 
the ones adopted in the PS. For this reason BPS design doesn't 
use microprocessor technology; components used in the BPS are 
required to be simple, reliable and passive. For this reason the 
PBS design foresees extended use of LADDIC MODULES. Finally, 
the use of 2-out-of-4 (2004) logic characterizes BPS design. The 
paper presents the design of a BPS aimed to guarantee the Con- 
tainment Isolation (Mitigation Function). BPSs design for the 
preventing function will follow. In the end of the design activities a 
representative divisional panei will be constructed and, succes- 
sively, subjected to a qualification program in accordance with the 
IEEE procedures for class 1E equipments. (author). 5 figs, 1 tab. 


12503 (IAEA-TECDOC-677, pp. 204-212) Advanced reactor 
design philosophy and application - ways and means to pre- 
vent core melt. Nilsson, L. (ABB Atom AB, Vaesteraas (Sweden)); 
Pedersen, T. International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. (CONF-9109475-: Technical committee meeting on 
progress in development and design aspects of advanced water 
cooled reactors, Rome (Italy), 9-12 Sep 1991). In Progress in de- 
velopment and design aspects of advanced water cooled reactors: 
Proceedings of a technical committee meeting held in Rome, 9-12 
September 1991. [311p.] Order Number DE93621059. Source: 
OSTI; NTIS (US Sales Only); INIS. 

One of the latter advanced designs is PIUS and this plant design 
will be utilized to illustrate the philosophy and its application in the 
plant design with the aim of “eliminating” the risk of core melt. 5 
refs, 6 figs, 1 tab. 


12504 (IAEA-TECDOC-677, pp. 213-219) Summary of theo- 
retical analyses and experimental verification of the PIUS 
density lock development program. Pind, C. (ABB Atom AB, 
Vaesteraas (Sweden)); Fredell, J. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9109475—: Technical 
committee meeting on progress in development and design as- 
pects of advanced water cooled reactors, Rome (italy), 9-12 Sep 
1991). In Progress in development and design aspects of 
advanced water cooled reactors: Proceedings of a technical com- 
mittee meeting held in Rome, 9-12 September 1991. [311p.] Order 
Number DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

PIUS belongs to the next generation of LWR plants and has been 
under development by ABB Atom during the last decade. The core 
and the primary loop coolant guiding structures are submerged in a 
large pool of highly borated cold water. The cold borated poo! wa- 
ter is separated from the hot primary water with low boron content 
by Density Locks where hot water is stably layered over cold water 
building a density interface that most effectively blocks transport of 
boron from the pool water to the primary water. In case of pump 
trip or station black out, the density locks "opne” fully and with a 
low pressure loss admits pool water into the primary system where 
it shuts down fission reaction in the core and by natural circulation 
takes the decay heat via coupled natural circulation systems to the 
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ambient air. No mechanically moving parts are needed to open this 
cooling circuit. The Density Locks represent new and unique PIUS 
features that have been tested extensively in ABB Laboratories. 
Theoretical studies of the transport phenomena in the Density 
Locks have been verified experimentally and give as a result that 
the transport of boron through the locks during normal operation 
has very little influence on operation and economy. The test have 
covered small scale experiments as well as full scale and high 
temperature and pressure tests. A final test in full scale but limited 
to atmospheric pressure and 100 deg. C is planned for the near fu- 
ture and will give information of the stability of and the boron 
transportation through the density lock for the operation conditions 
where stability is most endangered. (author). 7 refs, 8 figs. 


12505 (IAEA-TECDOC-677, pp. 219-225) Long term decay 
heat removal with passive features in ALWRs. Mazzocchi, L. 
(CISE Technologie Innovative SpA, Milan (Italy)); Vanzan, R.; 
Vanini, P. International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. (CONF-9109475-: Technical committee meeting on 
progress in development and design aspects of advanced water 
cooled reactors, Rome (Italy), 9-12 Sep 1991). In Progress in de- 
velopment and design aspects of advanced water cooled reactors: 
Proceedings of a technical committee meeting held in Rome, 9-12 
September 1991. [311p.] Order Number DE93621059. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In Advanced Light Water Reactors the efforts towards the use of 
passive mechanisms for the most relevant safety systems lead the 
designers to introduce innovative solutions to the problems of post- 
accident containment cooling. For example, in the PIUS type 
reactors a natural circulation water loop cools the reactor pool and 
transfers heat to an external dry cooling tower. SBWR type reac- 
tors make use of an "Isolation Condenser” submerged into a large 
water pool; following a postulated accident the pool water boils off, 
releasing steam to the atmosphere and assuring passive contain- 
ment cooling for at least three days. A further improvement could 
be the Isolation Condenser Pool Cooling System (ICPCS), at 
present under study in Italy. Its expected benefits are: the elimina- 
tion of constraints on the "grace period” duration; the possibility to 
avoid an extended release of a visible and potentially radioactive 
steam plume. According to the design philosophy of Advanced 
Light Water Reactors, a natural circulation system using the atmos- 
phere as final heat sink is envisaged. Among the topics to be 
solved in the feasibility study of the ICPCS, a particular problem 
arises from the presence of a large amount of non condensable 
gas in the pool atmosphere, that can greatly impair the natural cir- 
culation and heat transfer mechanisms involved. After examination 
of several possible solutions, very promising features have been 
pointed out in the use of reflux condensing heat exchangers di- 
rectly connected to the pool gas space; non condensable gases 
can be vented during the earlier phase of operation by means of 
valves operating in passive way. (author). 5 figs, 1 tab. 


12506 (IAEA-TECDOC-677, pp. 226-238) Survey of activi- 
ties for assessing thermahydraulic aspects of new reactors. 
Billa, C. (ENEA, Pisa (italy)); D’Auria, F.; Gesi, E. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9109475-—: Technical committee meeting on progress in de- 
velopment and design aspects of advanced water cooled reactors, 
Rome (italy), 9-12 Sep 1991). In Progress in development and de- 
sign aspects of advanced water cooled reactors: Proceedings of a 
technical committee meeting held in Rome, 9-12 September 1997. 
[311p.] Order Number DE93621059. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present paper deals with an overview of some activities car- 
ried out in Italy in the field of safety related thermahydraulics 
studies after the decision of the Government to shut down the nu- 
clear power plants. The described activities have been performed 
in the frame of cooperations supported by ENEA and involve the 
Pisa University. Results obtained from the operation of PIPER- 
ONE (gravity driven reflood) and from Accident Management 
studies performed with reference to a loss of feedwater and a 
small break LOCA experiment, are briefly described. All the above 
studies are directly applicable to the technology of the new genera- 
tion reactors. (author). 10 refs, 20 figs, 4 tabs. 
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12507 (IAEA-TECDOC-677, pp. 239-242) Research activi- 
ties in the field of severe accident analysis. Cecchini, F. (ENEA, 
Bologna (italy). Dipt. Reattori Innovativi); Corsi, F.; De Rosa, F.; 
Pezzilli, M. International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. (CONF-9109475-: Technical committee meeting on 
progress in development and design aspects of advanced water 
cooled reactors, Rome (Italy), 9-12 Sep 1991). In Progress in de- 
velopment and design aspects of advanced water cooled reactors: 
Proceedings of a technical committee meeting held in Rome, 9-12 
September 1991. [311p.] Order Number DE93621059. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper presents issues on Source Term and Containment 
studies which have been approached by ENEA Dipartimento Reat- 
tori Innovativi in the field of severe accident analysis in advanced 
water-cooled reactor. In a deterministic approach to safety, which 
includes the evaluation of consequences of severe accidents, pro- 
gresses are needed in reducing uncertainties in the evaluation 
methodologies, making reference to three critical areas: description 
of phenomena occurring in severe accident sequences; thermo- 
mechanical behaviour of containment structure; source term 
release, transport and behaviour in the containment atmosphere. 
The analysis of the consequences of severe accidents, able to 
challenge the containment integrity, requires to model phe- 
nomenologies not completely known and not easily reproducible in 
experimental conditions. This has brought to a limited number of 
research program with a large international participation. The 
ENEA partnership in these programs and the use of available 
codes and results in the safety evaluation of innovative reactors, 
are shortly described. Some application of code system CASTEM 
2000-TRIO to the structural verification of the containment are de- 
scribed, with specific attention to material behaviour, singularity 
points in the containment structure, dynamic load effects. In the 
Source Term analysis, accuracy of methodologies for the evalua- 
tion of transport, diffusion and deposition of aerosol particles 
should be increased, taking into account, in an implicit way, the 
variations of thermodynamic conditions in the containment atmos- 
phere induced by the condensation on suspended aerosols and 
the presence of hygroscopic particles. Some considerations related 
to this problem are briefly reported. (author). 


12508 (IAEA-TECDOC-677, pp. 249-255) Perspectives on 
innovative fuel and associated core physics. Porta, J. (CEA 
Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France)). International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. (CONF-9109475-: Technical committee meeting on 
progress in development and design aspects of advanced water 
cooled reactors, Rome (Italy), 9-12 Sep 1991). In Progress in de- 
velopment and design aspects of advanced water cooled reactors: 
Proceedings of a technical committee meeting held in Rome, 9-12 
September 1991. [311p.] Order Number DE93621059. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Increasing the safety level of future water reactor may be 
reached by different ways. One way consists in keeping the present 
configuration of the core and increasing the efficiency of reliability 
of safety devices in order to ensure a better global safety. In some 
cases the margin optimization is obtained by lowering the linear 
power of the fuel. A second way might be followed: it tries to get a 
more forgiving reactor physics by optimization of different reactivity 
coefficients, avoiding some reactivity accident initiators, using a 
colder fuel. In doing so, one increases the level of prevention 
rather than the protection itself. In order to illustrate this approach 
this paper emphasizes 2 aspects: PWR without soluble boron (ex- 
pected for safety injection) this goal will be reached by using 
burnable poisons (heterogeneous and/or homogeneous) optimizing 
moderating ratios, cycle length, primary temperature versus load, 
others absorber rods. In doing so, an important reactivity induced 
accident initiator would be eliminated. Another way is related to 
"cold fuels”. The objectives are to reduce stored energy, pellet clad 
interaction, fission gases release and increased margin on DNB. 
This paper describes the different possible "cold fuels” and the very 
first associated core physics studies in term of spectral effects on 
different temperature coefficients. (author). 11 refs, 4 figs, 2 tabs. 
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12509 (IAEA-TECDOC-677, pp. 256-265) Low power 
reactivity initiated accidents in new generation light water re- 
actors. Alloggio, G. (Ente Nazionale per |’Energia Elettrica, Milan 
(Italy)); Brega, E.; Fiorino, E. International Atomic Energy Agency, 
Vienna (Austria). Dec 1992. (CONF-9109475-: Technical commit- 
tee meeting on progress in development and design aspects of 
advanced water cooled reactors, Rome (Italy), 9-12 Sep 1991). In 
Progress in development and design aspects of advanced water 
cooled reactors: Proceedings of a technical committee meeting 
held in Rome, 9-12 September 1991. [811p.] Order Number 
DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

Plan low-power operation had been generally considered to be a 
safer condition than high power operation. Results from Probabilis- 
tic Risk Assessment studies for French PWR’s pointed out the 
importance of risk when the reactor is shut-down or in refuelling. 
The low-power concern is in part directed at loss of decay heat 
removal accidents. This paper is focused however on reactivity ac- 
cidents, which are worst at zero/low power than at rated conditions 
due to the larger amount of reactivity that can be potentially added, 
to the lower moderator feedback available to quench the excursion 
and because control systems operative at power are often inopera- 
tive during shutdown. A review of low-power reactivity accident 
scenarios for SBWR and AP 600 reactors is provided. In particular, 
3-dimensional space-time analyses are presented for control rod 
drop/control rod ejection accidents in the SBWR; the possibility to 
mitigate such events by a suitable startup procedure is discussed. 
Reactivity excursions due to the insertion or dropping of a fuel as- 
sembly into the core during plant refueling are discussed for 
SBWR and AP 600. Accident scenarios for AP 600, involving the 
possibility of rapid boron dilution, are discussed; the possibility to 
improve the plant performance by the use of burnable absorbers is 
highlighted. (author). 24 refs, 12 figs, 3 tabs. 


12510 (IAEA-TECDOC-677, pp. 282-289) Capabilities of the 
RELAPS in simulating SBWR and AP600 thermal-hydraulic be- 
haviour. Andreuccetti, P. (Ente Nazionale per I'Energia Elettrica, 
Pisa (Italy)); Barbucci, P.; Donatini, F.; D’Auria, F.; Galassi, G.M.; 
Oriolo, F. International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. (CONF-9109475-: Technical committee meeting on 
progress in development and design aspects of advanced water 
cooled reactors, Rome (Italy), 9-12 Sep 1991). In Progress in de- 
velopment and design aspects of advanced water cooled reactors: 
Proceedings of a technical committee meeting held in Rome, 9-12 
September 1991. [811p.] Order Number DE93621059. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper deals with the application of the RELAP5/Mod2 code 
for the analysis of thermal hydraulic transients in the SBWR and 
AP600 nuclear reactors. The RELAPS limits and capabilities as far 
as the development of the nodalization and the simulation of each 
plant are discussed. In particular, limitations have been found in 
the applications of code models to low pressure scenarios where 
gravity is the dominant driving force for core cooling. (author). 11 
refs, 12 figs, 2 tabs. 


12511 (IAEA-TECDOC-677, pp. 289-296) Assessment of the 
PIUS primary system using analytical and experimental mod- 
els. Barbucci, P. (Ente Nazionale per l’Energia Elettrica, Pisa 
(Italy)); Carbone, C.; Donatini, F.; Bertani, C.; Del Tin, G.; Sobrero, 
G. International Atomic Energy Agency, Vienna (Austria). Dec 
1992. (CONF-9109475-: Technical committee meeting on progress 
in development and design aspects of advanced water cooled re- 
actors, Rome (italy), 9-12 Sep 1991). In Progress in development 
and design aspects of advanced water cooled reactors: Proceed- 
ings of a technical committee meeting held in Rome, 9-12 
September 1991. [811p.] Order Number DE93621059. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper deals mainly with the application of the RELAPS code 
to the thermal-hydraulic analysis of PIUS system. In the first part, 
the RELAPS model and the analysis of plant steady-state under 
forced and natural circulation conditions are described. The analy- 
sis outlines the influence of different modelling of heat conducting 
structures and pressure losses on the prediction of plant response. 
The second part describes the analytical and experimental models 
under development in order to analyse particular "separate effects” 





typical of the innovative nature of the PIUS plant. (author). 4 refs, 
12 figs, 1 tab. 


12512 (IAEA-TECDOC-—677, pp. 297-306) Simulation of op- 
erational and accident transients of the PIUS reactor by trip 
model. Brega, E. (Ente Nazionale per l’Energia Elettrica, Milan 
(Italy)); Lombardi, C.; Ricotti, M.; Rilli, A. International Atomic En- 
ergy Agency, Vienna (Austria). Dec 1992. (CONF-9109475-: 
Technical committee meeting on progress in development and de- 
sign aspects of advanced water cooled reactors, Rome (Italy), 9-12 
Sep 1991). In Progress in development and design aspects of 
advanced water cooled reactors: Proceedings of a technical com- 
mittee meeting held in Rome, 9-12 September 1991. [311p.] Order 
Number DE93621059. Source: OSTI; NTIS (US Sales Only); INIS. 

A simplified but complete simulation model for describing the op- 
erational and accident transients of PIUS reactor has been 
implemented in the computer program TRIP. Reactor accident tran- 
sients are well coped with the operation of the density locks, but 
those implying lower temperatures in the primary system; in this 
last case the plant behaviour is similar in the short run to that of 
conventional PWRs. System stability does not appear to be af- 
fected by the density locks, but boron concentration seems an 
important parameter. Reactor startup appears a feasible procedure 
to be better investigated and optimized. (author). 1 ref., 8 figs. 


12513 (IAEA-TECDOC-678) Advanced calculational meth- 
ods for power reactors and LWR core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, 
France, 10-14 September 1990 and a technical committee meet- 
ing and workshop held in Rez, Czechoslovakia, 7-11 October 
1991. International Atomic Energy Agency, Vienna (Austria). Dec 
1992. [391p.] (CONF-9009532-: Specialists meeting on advanced 
calculational methods for power reactors; Technical committee 
meeting and workshop on LWR core design parameters; Technical 
committee meeting and workshop on LWR core design parameters, 
Cadarache (France); Source: OSTI; NTIS (US Sales Only); INIS. 
The purpose of the Specialists Meeting on Advanced Calcula- 
tional Methods for Power Reactors, held in Cadarache, France, 
10-14 September 1990, was to provide a forum for reviewing and 
discussing selected core physics of water cooled reactors (includ- 
ing high convertors). New methods of advanced calculation for 
advanced fuels and complex geometries of next generation reac- 
tors with a high level of accuracy were discussed and the 
importance of supercomputing and on-line monitoring was also ac- 
knowledged. The meeting was attended by about 60 participants 
from 20 countries who presented 30 papers. The Technical Com- 
mittee Meeting on LWR Core Design Parameters, held in Rez, 
former Czechoslovakia, 7-11 October 1991, provided an opportu- 
nity for participants to exchange their experience on reactor physics 
aspects of benchmark calculations of various lattices, methods for 
core parameter calculations, core monitoring and in-core fuel man- 
agement. At the Workshop there were further discussions related 
to the benchmark problems, homogenization techniques and cross- 
section representations. Thirty-five papers were presented by about 
43 participants from 19 countries. A separate abstract was pre- 
pared for each of the mentioned papers. Refs, figs and tabs. 


12514 (IAEA-TECDOC-678, pp. 203-205) Comparison of dif- 
ferent WIMS library versions. Vacek, J. (Skoda, Plzen 
(Czechoslovakia)). International Atomic Energy Agency, Vienna 
(Austria). Dec 1992. (CONF-9110472-—: Technical committee meet- 
ing and workshop on LWR core design parameters, Rez 
(Czechoslovakia), 7-11 Oct 1991). In Advanced calculational meth- 
ods for power reactors and LWR core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, France, 
10-14 September 1990 and a technical committee meeting and 
workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[891p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This year Skoda has rented the authorized version of WIMS from 
the ANSWERS service. This version of the code is accompanied 
by the 1986 version of the multigroup library. Employing different 
versions of the code and its library now available at SKODA Nu- 
clear Engineering Plant, we aim to evaluate the differences in 
results caused by the use of different library versions and to as- 
sess their effects on the core characteristics. Basically, the use of 
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the new library results in the increase in the multiplication factor for 
experimental lattices and initial core states and, due to the modifi- 
cation of fission product cross sections, to its slower decrease 
during burn-up. While the latter property seems to have a favorable 
effect on results for WWER analyses, the overall improvement of 
multiplicative properties has to be carefully analyzed, as it is di- 
rectly reflected in such basic core characteristics as the boron acid 
concentration and the cycle length. (author). 8 refs, 3 figs, 2 tabs. 


12515 (IAEA-TECDOC-678, pp. 228-238) Caliculational mod- 
els for gadolinium effects in WWER lattices. Alvarez-Cardona, 
C. (Centro de Estudios Aplicados al Desarrollo Nuclear (CEADEN), 
La Habana (Cuba)); Guerra-Vakdes, R.; Lopez-Aldama, D. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9110472-: Technical committee meeting and workshop on 
LWR core design parameters, Rez (Czechoslovakia), 7-11 Oct 
1991). In Advanced caiculational methods for power reactors and 
LWR core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The advantage of gadolinium as burnable absorber in LWR have 
been practically demonstrated. Nowadays experimental and theo- 
retical studies on the effect of the introduction of gadolinium as 
burnable absorber in WWER type reactors are in progress. This 
work presents calculational models developed for the description 
and analysis of the physical characteristics of WWER type hexago- 
nal lattices containing gadolinium based on the WIMS-D/4 code. In 
the first part of the work the models are applied to experimentally 
studied lattices of the critical assemblies ZR-6M at KFKI, Budapest 
and LR-0 at Rez, Czechoslovakia. The integral lattice parameters 
Koo and the spectral indexes as well as the power rate distribution 
were calculated. Our calculational results show fair agreement with 
the experimental results. The second part deals with the description 
of the effects due to the presence of gadolinium during the reactor 
cycie. To this end four infinite lattices proposed in the Sidorenko’s 
task were calculated by means of WIMS-D/4 code. As main results 
the dependencies of K., nuclear densities for the U, Pu and Gd 
isotopes and power rate distribution on the burnup were obtained. 
This work was under the International Atomic Energy Agency re- 
search contract 5701/RB. (author). 17 refs, 16 figs, 10 tabs. 


12516 (IAEA-TECDOC-678, pp. 244-248) Numerical solu- 
tion of the criticality problem for WWER fuel assemblies by 
the Monte Carlo codes MOCA and MOCA 2. Kynci, J. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)). International 
Atomic Energy Agency, Vienna (Austria). Dec 1992. (CONF- 
9110472-: Technical committee meeting and workshop on LWR 
core design parameters, Rez (Czechoslovakia), 7-11 Oct 1991). In 
Advanced caiculational methods for power reactors and LWR core 
design parameters: Proceedings of a specialists meeting, held in 
Cadarache, France, 10-14 September 1990 and a technical com- 
mittee meeting and workshop held in Rez, Czechoslovakia, 7-11 
October 1991. [391p.] Order Number DE93619381. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The codes MOCA and MOCA 2 serve to detail a solution to the 
problem for transport equation in the case of three-dimensional 
hexagonal geometry and energy group description. They have 
been implemented on a personal computer. In MOCA code, the 
problem is solved by the method of successive generations. A dif- 
ferent solution is used in MOCA 2 code. It is based on the theory 
of positive operators and it enables avoiding the problem of bias 
which frequently occurs in the method of successive generations. 
In this contribution, information concerning input and output of the 
codes, their possible applications and some results are presented. 
5 refs, 4 figs, 1 tab. 


12517 (IAEA-TECDOC-678, pp. 254-257) Evaluation of per- 
turbation in the resonance region. Nasr, M. (Atomic Energy 
Authority, Cairo (Egypt)); Nagy, M. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9110472—: Technical 
committee meeting and workshop on LWR core design parameters, 
Rez (Czechoslovakia), 7-11 Oct 1991). In Advanced calculational 
methods for power reactors and LWR core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, France, 
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10-14 September 1990 and a technical committee meeting and 
workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[391p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the present work the mathematical expressions for the direct 
and adjoint flux in fine structure and in multigroup formalisms are 
analyzed. A mathematical correlation between the values of the re- 
activity effect calculated by each formalism is established. The 
discrepancy in multigroup calculation is estimated and analyzed for 
different categories of perturbations in light water reactor systems. 
(author). 5 refs. 


12518 (IAEA-TECDOC-678, pp. 258-264) Application of de- 
pletion perturbation theory to improving depletion code 
BIPR5-AK using measured performance parameters. Korpas, L. 
(Paksi Atomeroemue Vallalat, Paks (Hungary)). International 
Atomic Energy Agency, Vienna (Austria). Dec 1992. (CONF- 
9110472-: Technical committee meeting and workshop on LWR 
core design parameters, Rez (Czechoslovakia), 7-11 Oct 1991). In 
Advanced calculational methods for power reactors and LWR core 
design parameters: Proceedings of a specialists meeting, held in 
Cadarache, France, 10-14 September 1990 and a technical com- 
mittee meeting and workshop held in Rez, Czechoslovakia, 7-11 
October 1991. [391p.] Order Number DE93619381. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper presents the formulation of the adjoint depletion 
equations for BIPR5-AK depletion code. This code is used in Paks 
NPP to calculate the performance parameters of the WWER-440 
core. The adjoint depletion equations are developed using Deple- 
tion Perturbation Theory. Perturbation expressions are used to 
define sensitivity coefficients for responses that depend on the cou- 
pled interaction between the neutron and the special depletion 
fields. For the solution of adjoint depletion equations and for the 
determination of sensitivity coefficient the TAROKK code is devel- 
oped. Results obtained from direct calculations and from the 
coupled perturbation theory are compared. The derived sensitivity 
coefficients are used to modify input parameters of BIPR5-AK. The 
modification is taken place by the minimalization of squared devia- 
tion of measured end calculated performance parameters. In the 
presented example the appointed performance parameter is the 
assemblywise power distribution. 4 ref, 3 tabs. 


12519 (IAEA-TECDOC-€78, pp. 275-279) RITME: A fast and 
simple computing code for PWR core calculations and moni- 
toring. Sauvage, L. (CEA Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Direction des 
Reacteurs Nucleaires). International Atomic Energy Agency, Vi- 
enna (Austria). Dec 1992. (CONF-9110472-: Technical committee 
meeting and workshop on LWR core design parameters, Rez 
(Czechoslovakia), 7-11 Oct 1991). In Advanced calculational meth- 
ods for power reactors and LWR core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, France, 
10-14 September 1990 and a technical committee meeting and 
workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[391p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper discusses an overview of the use of the RITME 
method for on-line applications and studies based on PWR core 
simulation. Section | outlines the basic principles of the method; 
some equations are given in order to illustrate the simplicity of the 
method. Section {| discusses the PRO-RITME application, 
PRO-RITME is a software package for 3-dimensional power recon- 
stitution of a PWR core. Neutronic parameter 3D distributions (fuel 
and moderator temperature, xenon concentration, burnup) and syn- 
thetic factors such as axial-offset, hot peaking factors are also 
performed by the PRO-RITME system. The run time performances 
and the qualification results are also given in this section. The last 
section describes the 3D PWR core simulator RITME. The main 
features, and particularly the graphic interface developed with an 


advanced graphic software, are presented. (author). 5 refs, 1 fig., 1 
tab. 


12520 (IAEA-TECDOC-678, pp. 285-290) Use of the LR-O 
experimental reactor for WWER core parameters estimation. 
Hrazdil, O. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslo- 
vakia)). International Atomic Energy Agency, Vienna (Austria). Dec 
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1992. (CONF-9110472-: Technical committee meeting and work- 
shop on LWR core design. parameters, Rez (Czechoslovakia), 7-11 
Oct 1991). In Advanced calculational methods for power reactors 
and LWR core design parameters: Proceedings of a specialists 
meeting, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The outline of recent experimental programs for WWER core 
parameters estimation is introduced. The versatility of the LR-O re- 
actor for an experimental study of core parameters is emphasized 
and new ways in experimental research of LWR cores are outlined. 
(author). 3 refs, 8 figs. 


12521 (IAEA-TECDOC-678, pp. 290-292) WWER reactor 
dosimetry and pressure vessel exposure monitoring. Svoboda, 
C. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); 
Osmera, B. International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. (CONF-9110472-: Technical committee meeting and 
workshop on LWR core design parameters, Rez (Czechoslovakia), 
7-11 Oct 1991). In Advanced calculational methods for power 
reactors and LWR core design parameters: Proceedings of a spe- 
cialists meeting, held in Cadarache, France, 10-14 September 
1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [891p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The pressure vessel exposure is determined by means of 
surveillance neutron monitors and by the ex-vessel monitoring. The 
dosimetry data of CSFR WWER-440 reactor have been collected 
in order to reevaluate them using the new IRDF-90 cross section 
library. The PC experimental database and the evaluation pro- 
grammes are described and discussed. (author). 1 ref., 2 figs. 


12522 (IAEA-TECDOC-678, pp. 293-298) Primary experl- 
mental and calculational study of the WWER-1000 cores of the 
LR-O reactor. Vanicek, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)). International Atomic Energy Agency, Vienna 
(Austria). Dec 1992. (CONF-9110472-: Technical committee meet- 
ing and workshop on LWR core design parameters, Rez 
(Czechoslovakia), 7-11 Oct 1991). In Advanced calculational meth- 
ods for power reactors and LWR core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, France, 
10-14 September 1990 and a technical committee meeting and 
workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[391p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

During the last years, a number of essential experiments were 
performed on the reactor LR-0 with fuel assemblies of the WWER- 
1000 type. The critical height of moderator level and the height 
coefficient of reactivity were always measured as basic integral 
characteristics of all arrangements. Efficiency of control rods (clus- 
ters) made from different absorbing materials and particular 
distribution of fission rate important especially in the vicinity of all 
irregularities were experimentally evaluated and theoretically calcu- 
lated. Some calculations were also carried out to determined the 
influence of the input data deviation on the criticality of a reactor. 
The temperature coefficient of reactivity was measured and calcu- 
lated in the limited range of temperatures. These experiments 
implied results which enabled us to appreciate used calculational 
methods and accuracy of codes for calculations of the WWER type 
cores. (author). 9 refs, 3 figs, 6 tabs. 


12523 (IAEA-TECDOC-678, pp. 304-308) Influence of pro- 
longed nuclear fuel burnup on safety margins of advanced 
PWRs. Spasojevic, D. (Institut za Nuklearne Nauke Boris Kidric, 
Belgrade (Yugoslavia)); Marinkovic, N.; Matausek, M.V. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9110472-: Technical committee meeting and workshop on 
LWR core design parameters, Rez (Czechoslovakia), 7-11 Oct 
1991). In Advanced calculational methods for power reactors and 
LWR core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991. [891p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 





Prolonged nuclear fuel burnup in advanced NPP with four or 
more instead of three one-year cycles, and/or 15- to 18-months in- 
stead of standard 12-month cycles, requires the fresh fuel with 
increased initial enrichment combined with burnable absorber. This 
causes changes in axial and radial power distribution during partic- 
ular fuel cycles, so that detailed analysis of thermal reliability of 
reactor core becomes inevitable. This paper presents the results of 
the analysis of the departure from nucleate boiling ratio (DNBR) for 
an equilibrium cycle of an advanced PWR core. (author). 8 refs, 5 
figs, 2 tabs. 


12524 (IAEA-TECDOC-678, pp. 309-314) Core reload pat- 
tern optimization on desktop computers. Tanker, A.Z. (Turkish 
Atomic Energy Authority, Ankara (Turkey)). International Atomic 
Energy Agency, Vienna (Austria). Dec 1992. (CONF-9110472-: 
Technical committee meeting and workshop on LWR core design 
parameters, Rez (Czechoslovakia), 7-11 Oct 1991). In Advanced 
calculational methods for power reactors and LWR core design pa- 
rameters: Proceedings of a specialists meeting, held in Cadarache, 
France, 10-14 September 1990 and a technical committee meeting 
and workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[891p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A method to find a low leakage core reload pattern that results in 
the highest possible burnup within the safety constraints is devel- 
oped. The coupled burnable poison optimization problem is 
effectively separated by the use of Haling depletion. The method is 
based on a two-dimensional, effective-one-group nodal scheme for 
power distribution calculations in which assembly reactivities are 
related linearly to assembly burnup. Linear programming is used to 
select the pattern with highest EOC k,q under power peaking con- 
straints. Strong dependence on initial guess pattern was observed, 
and a set of distinctly different guess patterns is generated and 
evaluated in each case. Test applications indicate that the method 
converges to a few high k,y, low leakage patterns having similar 
assembly distributions, which are also similar to those found in ref- 
erence studies. A 193-assembly core analysis, the reference of 
which takes 220 CPU seconds on a CYBER-205, took a total of 
310 seconds on a 386-based personal computer. The method is 
found suitable for sifting through a large number of possible pat- 
terns to select a few to be analyzed more accurately. (author). 5 
refs, 13 figs, 1 tab. 


12525 (IAEA-TECDOC-678, pp. 315-318) Workstation com- 
puter systems for in-core fuel management. Ciccone, L. 
(Westinghouse Commercial Nuclear Fuel Div., Pittsburgh, PA 
(United States)); Casadei, A.L. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9110472-: Technical 
committee meeting and workshop on LWR core design parameters, 
Rez (Czechoslovakia), 7-11 Oct 1991). In Advanced calculational 
methods for power reactors and LWR core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, France, 
10-14 September 1990 and a technical committee meeting and 
workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[891p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The advancement of powerful engineering workstations has 
made it possible to have thermal-hydraulics and accident analysis 
computer programs operating efficiently with a significant perfor- 
mance/cost ratio compared to large mainframe computer. Today, 
nuclear utilities are acquiring independent engineering analysis 
capability for fuel management and safety analyses. Computer sys- 
tems currently available to utility organizations vary widely thus 
requiring that this software be operational on a number of com- 
puter platforms. Recognizing these trends Westinghouse adopted a 
software development life cycle process for the software develop- 
ment activities which strictly controls the development, testing and 
qualification of design computer codes. In addition, software 
standards to ensure maximum portability were developed and im- 
plemented, including adherence to FORTRAN 77, and use of 
uniform system interface and auxiliary routines. A comprehensive 
test matrix was developed for each computer program to ensure 
that evolution of code versions preserves the licensing basis. In 
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addition, the results of such test matrices establish the Quality As- 
surance basis and consistency for the same software operating on 
different computer platforms. (author). 4 figs. 


12526 (IAEA-TECDOC-678, pp. 319-323) Verification of 
KARATE: Kalinin cycle-1. Makai, M. (Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics); 
Telbisz, M. Intemational Atomic Energy Agency, Vienna (Austria). 
Dec 1992. (CONF-9110472-: Technical committee meeting and 
workshop on LWR core design parameters, Rez (Czechoslovakia), 
7-11 Oct 1991). In Advanced calculational methods for power 
reactors and LWR core design parameters: Proceedings of a spe- 
cialists meeting, held in Cadarache, France, 10-14 September 
1990 and a technical committee meeting and workshop hek/ in 
Rez, Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The KARATE program system has been constituted to calculate 
WWER-1000 units. Test results obtained for the first fuel cycle of 
NPP Kalinin are given, including: the boron let down curve, kg 
distributions at 17 and 235 full power days, outlet temperature dis- 
tributions and a few axial power distributions. The calculated 
distributions suit well to the experimental results. (author). 5 refs, 7 
figs, 1 tab. 


12527 (IAEA-TECDOC-678, pp. 323-327) Validation of FU- 
MACS code package. Petrovic, B. (institut Rudjer Boskovic, 
Zagreb (Yugoslavia)); Smuc, T.; Urli, N.; Pevec, D. International 
Atomic Energy Agency, Vienna (Austria). Dec 1992. (CONF- 
9110472—: Technical committee meeting and workshop on LWR 
core design parameters, Rez (Czechoslovakia), 7-11 Oct 1991). In 
Advanced calculational methods for power reactors and LWR core 
design parameters: Proceedings of a specialists meeting, held in 
Cadarache, France, 10-14 September 1990 and a technical com- 
mittee meeting and workshop held in Rez, Czechoslovakia, 7-11 
October 1991. [391p.] Order Number DE93619381. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The FUMACS code package (an acronym for FUel MAnagement 
Code System) was developed at Ruder Boskovic Institute with the 
aim to enable in-core fuel management analysis of PWR core. FU- 
MACS encompasses computer codes PRELEO, PSU-LEOPARD/ 
RBI and MCRAC/RBI. The computer code PRELEO is designed to 
fully automate preparation of input for the PSU-LEOPARD/RBI 
code. PSU-LEOPARD/RBI is based on the PSU-LEOPARD code, 
with several options added, including the method to model integral 
fuel burnable absorbers. The group constants generated by PSU- 
LEOPARD/RBI are used to perform global reactor calculations 
using the MCRAC/RBI code. MCRAC/RBI is an improved version 
of the MCRAC code, including burnup modelling on quarter- 
assembly level and local power peaking factor prediction. The code 
package is completely written in FORTRAN 77 standard and it runs 
on a personal computer (IBM-PC or compatible). The validation of 
the FUMACS code package was performed by comparison of FU- 
MACS results with design parameters for the first eight reload 
cycles of NPP Krsko core. The differences between critical boron 
concentrations calculated by FUMACS and design data are typi- 
cally within 30 ppm. The differences in assemblywise power and 
burnup distributions are typically within 6%, and the difference in 
power peaking factor is typically within 3%. The comparison 
showed that the FUMACS code package is the fast and reliable 
code system suitable for repetitive and numerous in-core fuel man- 
agement calculations. (author). 9 refs, 6 figs, 2 tabs. 


12528 (IAEA-TECDOC-678, pp. 327-333) Safety aspects of 
WWER reactor core design and Skoda computational system. 
Svarny, J. (Skoda, Plzen (Czechoslovakia)); Krysi, V.; Mikolas, P.; 
Vacek, J. International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. (CONF-9110472-: Technical committee meeting and 
workshop on LWR core design parameters, Rez (Czechoslovakia), 
7-11 Oct 1991). In Advanced calculational methods for power 
reactors and LWR core design parameters: Proceedings of a spe- 
cialists meeting, held in Cadarache, France, 10-14 September 
1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [891p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the main principles and safety criteria stipu- 
lated in the Regulations of the Czechoslovak Atomic Energy 
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Commission and methodology of the Final Safety Analysis Report 
with the emphasis on the normal operation and impairment of nor- 
mal operation. The code system that is used in Skoda Plzen for 
reactor safety analysis for WWER-type reactor is described and a 
brief a description of WWER core and its mechanical design with 
basic project principles is given. (author). 9 refs, 1 fig., 2 tabs. 


12529 (IAEA-TECDOC-€78, pp. 333-339) PREWIMS-WWER: 
A WIMS-D/4 input data preparation code for WWERs. 
Gonzalez-Garcia, A. (Centro de Estudios Aplicados al Desarrollo 
Nuclear (CEADEN), La Habana (Cuba)); Lopez-Aldama, D.; Milian- 
Lorenzo, D.; Alvarez-Cardona, C. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9110472-: Technical 
committee meeting and workshop on LWR core design parameters, 
Rez (Czechoslovakia), 7-11 Oct 1991). In Advanced calculational 
methods for power reactors and LWR core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, France, 
10-14 September 1990 and a technical committee meeting and 
workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[891p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The establishment of a fewgroup library requires the develop- 
ment of the different geometrical models to calculate the neutron 
and physical characteristics of the studied lattice. In order to per- 
form this work using the WIMS-D/4 code previous calculations and 
the preparation of the input data are needed. This is a tedious 
work liable to error. In this paper we describe the geometrical mod- 
els developed to calculate a fewgroup constants library for WWERs 
lattices and also we show the relevant features of the PREWIMS- 
WWER code, which is able to prepare the WIMS-D/4 input data for 
different conditions. This work was under the International Atomic 
Energy Agency research contract 5701/RB. (author). 8 refs, 1 fig. 


12530 (IAEA-TECDOC-678, pp. 340-344) Gadolinium ab- 
sorbers in WWER-1000 type fuel lattices. Mikus, J. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Hudec, F.; 
Rocek, J.; Trgina, M.; Vrba, L.; Zalesky, K. International Atomic En- 
ergy Agency, Vienna (Austria). Dec 1992. (CONF-9110472-: 
Technical committee meeting and workshop on LWR core design 
parameters, Rez (Czechoslovakia), 7-11 Oct 1991). In Advanced 
calculational methods for power reactors and LWR core design pa- 
rameters: Proceedings of a specialists meeting, held in Cadarache, 
France, 10-14 September 1990 and a technical committee meeting 
and workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[891p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A complex scheme based on the use of separate computer 
programmes to obtain the data needed for the WWER-type Gd- 
poisoned lattices has been built up and applied to a number of 
cores behaviour determination. The calculated values have been 
compared with the experimental ones from measurements carried 
out in the LR-0 reactor. Some preliminary results concerned with 
one of the cores considered are presented in this paper. (author). 
5 refs, 7 figs, 2 tabs. 


12531 (IAEA-TECDOC-678, pp. 355-368) Control rod worth, 
reactivity and power distribution in a 1300 MWe PWR. Nurdin, 
M. (National Atomic Energy Agency, Jakarta (Indonesia)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9110472-: Technical committee meeting and workshop on 
LWR core design parameters, Rez (Czechoslovakia), 7-11 Oct 
1991). In Advanced calculational methods for power reactors and 
LWR core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991. [891p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The objectives of the presentation are to perform the ameliora- 
tion of the precision in the burn-up calculation for the purpose of 
In-Core Fuel Management and implicitly the improvement of the re- 
actor performance and the reactor safety. In generating the cross 
section set for the nuclear fuel assemblies having the absorber 
rods, a new procedure has been formulated to overcome the over- 
estimation of the worth of the contro! fuel assembly. The new 
procedure enables us to adjust the homogeneous nuclear con- 
stants by an adjustment factor taking into account the influence of 
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the environment of control fuel assemblies in the core and the 
equivalence of the transport-diffusion calculation. The adjustment 
factor calculated at the beginning of life of the reactor has been 
proved rigorously to be sufficient for all core condition. Generation 
of the adjusted nuclear constants become a simple process. 
Hence, this procedure enables us to improve three dimensional 
study of the core with reasonable computing cost and to anticipate 
the consequences of any movement of the absorber rods during 
operation of the reactor. (author). 14 refs, 4 figs, 1 tab. 


12532 (IAEA-TECDOC-678, pp. 374-379) Criticality calcula- 
tions for the design analysis of a 300 MWe PWR. Gul, S. 
(Pakistan Atomic Energy Commission, Islamabad (Pakistan). De- 
sign and Engineering Dept.); Waseem, A.; Kamram Chughtai, M. 
International Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9110472-: Technical committee meeting and workshop on 
LWR core design parameters, Rez (Czechoslovakia), 7-11 Oct 
1991). In Advanced calculational methods for power reactors and 
LWR core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop hel’ in Rez, 
Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

A 300 MWe PWR having nearly the same characteristics as the 
current PWR plants, is analyzed for the criticality calculation. Lat- 
tice code WIMS-D4 and two dimensional diffusion code 
EXTERMINATOR-2 were employed for this purpose. Calculations 
were performed with three neutron energy groups, fast (10 MeV to 
9118 eV) resonance (9118 eV to 4.00 eV) and thermal (4.00 eV to 
0.00 eV). The reactivity for cold/clean, hot/clean zero power and 
hot/clean full power reactor states were found. The K,g for the 
three states were 1.267, 1.222 and 1.200 respectively, which is 
quite in agreement with the available data. Further calculations are 
underway to calculate the same states of the reactor with burnable 
poison rods. (author). 8 refs, 3 figs, 7 tabs. 


12533 (IAEA-TECDOC-678, pp. 380-384) A modified ver- 
sion of the COBRA-IV-I subchannel thermohydraulic computer 
code. Biro, L.L. (National Commission for Nuclear Activities Con- 
trol, Bucharest (Romania)). International Atomic Energy Agency, 
Vienna (Austria). Dec 1992. (CONF-9110472—: Technical commit- 
tee meeting and workshop on LWR core design parameters, Rez 
(Czechoslovakia), 7-11 Oct 1991). In Advanced calculational meth- 
ods for power reactors and LWR core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, France, 
10-14 September 1990 and a technical committee meeting and 
workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[391p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper presents the study model used in COBRA-IV-I com- 
puter code for the analysis of the fuel rod temperatures distributions 
in non-uniform operating conditions induced by the heated gener- 
ated rate and the heat transfer conditions. An example of using the 
code is presented for LWR type fuel bundles with the 25 fuel rods 
model. The subroutines which are added to COBRA-IV-] computer 
code perform the computations to determine the influences on the 
spatial heat flux and fuel rod temperatures distributions of the az- 
imuthal and radial heat generation microdistributions, the azimuthal 
gap cladding heat transfer coefficient distributions and the az- 
imuthal coolant heat transfer coefficient distribution. The models 
are based on using Fourier series for the heat generation rate and 
for the heat transfer coefficients in the fuel gap and on the outer 
fuel rod surface. The numerical example presented in the paper 
provides some results obtained in assessing the degree of conser- 
vatism of the hot spot factors evaluation during the LWR core 
thermohydraulic design. (author). 5 refs, 14 figs, 2 tabs. 


12534 (IAEA-TECDOC-678, pp. 385-388) Calculation of two 
cycles of Kalinin unit-1. Krysi, V. (Skoda, Plzen (Czechoslo- 
vakia)); Mikolas, P.; Svarny, J. International Atomic Energy 
Agency, Vienna (Austria). Dec 1992. (CONF-9110472-: Technical 
committee meeting and workshop on LWR core design parameters, 
Rez (Czechoslovakia), 7-11 Oct 1991). In Advanced calculational 
methods for power reactors and LWR core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, France, 
10-14 September 1990 and a technical committee meeting and 





workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[391p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper presents an overview of the new library for the Skoda 
multidimensional static computer program, MOBY-DICK, for core 
analysis. MOBY-DICK predictive capability was assessed by com- 
paring its predictions of boron concentration and assembly power 
distributions against appropriate measured data. The first unit of 
the Kalinin Nuclear Power Plant (NPP) (so called serial version of 
WWER-1000) represents best documented test for WWER-1000. 
We have proposed for comparison of MOBY-DICK prediction ver- 
sus core follow measurement two first cycles of that unit. (author). 
4 refs, 2 figs. 


12535 (INIS-mf-13402, pp. 2.3-2.14) Transient thermal be- 
haviour of an SES-10 reactor following a loss of pool water 
accident. Rogers, J.T. (Carleton Univ., Ottawa, ON (Canada)); 
Lamari, M.; Veeder, J. Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[311p.] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full document. 

Short communication. SLOWPOKE TYPE REACTORS/loss of 
coolant; COMPUTERIZED SIMULATION; DISTRICT HEATING; L 
CODES 


12536 (INIS-mf-13492) Safety Indices (Set of indices used 
by the State Surveillance over Nuclear Safety, Czechoslovak 
Atomic Energy Commission, to evaluate the operating safety 
of nuclear power plants in Czechoslovakia, and results of 
evaluation for the period of 1991 to June 1992). Bezpecnost 
jadernych zarizeni. Rehacek, R. (Ceskoslovenska Komise pro Ato- 
movou Energii, Prague (Czechoslovakia)). 1992. [64p.] (in Czech). 
Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Fields of operation of nuclear power plants are identified to 
which the set of safety indices can be applied. The choice was 
made with regard to the State Surveillance needs and require- 
ments and to the feasibility of obtaining a sufficient volume of 
objective data. Examined were significant events (unscheduled 
emergency shutdowns, violation of the safe operation limits and 
conditions, etc.), function of the safety systems and their operabil- 
ity, hermeticity of barriers, reliability of fuel, radiation protection, 
and environmental protection (specific activity of radioactive re- 
leases). The results obtained serve as a source of information on 
the trends in the nuclear power plant operation, for the identifica- 
tion of weak spots in the plant operation, for determining the aims 
of inspection activities and as a document in support of decisions 
made and requirements imposed. (M.D.). Figs., diagrams. 


12537 (INIS-mf—14124) Kernkraftwerk Obrigheim (KWO) 
GmbH. Annual report 1991. Koerner, C. (comp.). Kernkraftwerk 
Obrigheim GmbH (Germany). 1992. 82p. (In German). Order Num- 
ber DE93771916. Source: OSTI; NTIS (US Sales Only); INIS. 

The Obrigheim nuclear power station was operated at full load 
from August 21 through Dec. 31, 1991, generating 1.108 GWh of 
electrical energy in 3.186 operating hours. The Obrigheim nuclear 
power station thus achieved during this period of 133 days in 1991 
an operating availability of 100%. Since its commissioning in Octo- 
ber 1968, the Obrigheim reactor station has been operating for 
161.527 hours, generating 54.409 GWh (gross), and from test op- 
eration started in March 1969 up to the end of 1991, all in all 
54.284 GWh have been generated in 160.747 operating hours, 
which means an availability time ratio of 78.2%, and a capacity 
factor of 80.4%. The plant was shut down in 1991 for the 21st refu- 
elling operation including inspection and repair work, for a fictitious 
period of 1783 hours. In addition, power operation was stopped by 
an order of the supervisory authority for another 3.791 hours, so 
that the plant remained disconnected from the grid between Januar 
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1 and August 8, 1991. In the last part of the year 1991, until May 
26, the plant had an excellent availability time ratio and thus con- 
tributed about 2.5% of the safe, economic and environmentally 
sound electricity supplies in Baden-Wuerttemberg. (orig.). 


12538 (JAERI-M—92-204) Data list of nuclear power plants 
in Japan: PWR edition (1992). Izumi, Fumio (Nuclear Energy 
Data Center, Tokai, Ibaraki (Japan)); Horikami, Kunihiko; Kobaya- 
shi, Kensuke; Namatame, Ken. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jan 1993. 537p. (in Japanese). Order Num- 
ber DE93771184. Source: OSTI; NTIS; INIS. 

The development of the database called PPD (Nuclear Power 
Plant Database) has started in 1983 at JAERI as a six-year pro- 
gram to provide useful information for reactor safety regulation and 
reactor safety research. In 1988 the program has been accom- 
plished, and since then the data in the database has been updating 
and adding. Information source of the PPD is based on SAR’s 
(Safety Analysis Report) of 47 nuclear power plants which are op- 
erating, under construction or under licensing review in Japan. The 
report, PWR edition, consists of lists of major data stored in the 
PPD, relating to safety design of 22 PWR plants in Japan. (author). 


12539 (KFK-5050, pp. 162-170) Analysis of PROTEUS- 
experiments performed in support of LWHCR design. Boehme, 
R. (Kernforschungszentrum Karlsruhe (Germany). INR). Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung. Aug 1992. (In German). In Research work 
for improving LWR safety. 1991 annual report. 288p. Order Num- 
ber DE93771917. Source: OSTI; NTIS (US Sales Only); INIS. 

The Phase Il series of tight lattice experiments carried out at the 
PROTEUS reactor facility in Switzerland was concentrated on 
physics aspects of a Light Water High Conversion Reactor 
(LWHCR). The dependence of reaction rate ratios and coolant void 
coefficients on lattice parameters was of main interest. In several 
cores additional experiments were carried out in support of reactor 
design. The reactivity worth of absorber materials proposed for re- 
actor control were measured and the distribution of fission rates in 
the vicinity of core singularities, like water holes and absorber pins, 
was studied. These experimentals were now analysed with data 
and methods readily available at KfK. Main tool for these investiga- 
tions was the two-dimensional transport code TWODANT. The 
input cross-sections were prepared from data files of the KARBUS 
system used at KfK for reactor design. The comparison of calcu- 
lated reactivity changes with experimental data shows agreement 
of relative absorber worths within about 20 %. The power distribu- 
tion in the vicinity of singularities can be estimated with ca. 4% 
accuracy. Studies have indicated that the remaining discrepancies 
may be partially caused by deficiencies of the transport code used 
for the analysis. (orig.). 


12540 (NEI-SE-100, pp. 8.1-8.8) Work in progress on the 
lifetime of french PWRs. Combes, J.P. (Electricite de France, 
Villeurbanne (France)); Pichon, C.; Rieg, C. International Atomic 
Energy Agency, Vienna (Austria); Swedish Nuclear Power Inspec- 
torate, Stockholm (Sweden). Dec 1990. [164p.] (CONF-9010200-: 
IAEA specialists meeting on nuclear power plant lifetime assur- 
ance, Stockholm (Sweden), 10-13 Oct 1990). In Proceedings of the 
IAEA specialists meeting on nuclear power pliant lifetime assur- 
ance. Order Number DE93621032. Source: OSTI; NTIS; INIS. 
Due to the great contribution that PWR plants make to EDFs 
overall generating capacity, a special effort has been made to look 
into the life expectancy of these units, in order to achieve better 
understanding of the technical and economic potential relative to 
keeping these units in service. An important project has been un- 
derway since 1986. The first step, which was finished in 1989, was 
a ‘think tank’ looking at all information to date concerning the 900 
MWe PWRs. This lead to a programme of work which concerned 
18 components seen as sensitive. It aims, on the one hand, to 
understand the long term behaviour of certain large items of equip- 
ment and, on the other, to forecast, with more accuracy, the costs 
of any necessary unscheduled maintenance. The second step, 
which is being undertaken at the present time, is to initiate these 
studies and to get them underway. As an example we shall present 
the thoughts, study programmes and the first results concerning a 
representative component: the reactor vessel. The operating feed- 
back, the objective of keeping a high level of safety whatever the 
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age of the unit and the need to control the maintenance, have led 
to the development and extension of this work programme. (au). 


12541 (NUREG/CR-5914) Chemical composition and 
RTypr determinations for Midland weld WF-70. Nanstad, R.K. 
(Oak Ridge National Lab., TN (United States)); McCabe, D.E.; 
Swain, R.L.; Miller, M.K. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Engineering; Oak Ridge 
National Lab., TN (United States). Dec 1992. 376p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. (ORNL-6740). Source: OSTI; 
NTIS; INIS; GPO. 

The Heavy-Section Steal Irradiation Program Tenth Irradiation 
Series has the objective to investigate the affects of radiation on 
the fracture toughness of the low-upper-shelf submerged-arc welds 
(B&W designation WF-70) in the reactor pressure vessel of the 
canceled Midland Unit 1 nuclear plant. This report discusses deter- 
mination of variations in chemical composition And reference 
temperature (RTypr) throughout the welds. Specimens were ma- 
chined from different sections and through thickness locations in 
both the beltline and nozzle course welds. The nil-ductility transi- 
tion temperatures ranged from —40 to —60°C (—40 and —76°F) 
while the RTyprS, controlled by the Charpy behavior, varied from 
—20 to 37°C (—4 to 99°F). The upper-shelf energies varied from 
77 to 108 J (57 to 80 ft-lb). The combined data revealed a mean 
41-J (30-ft-lb) temperature of —8°C (17°F) with a mean upper- 
shelf energy of 88 J (65 ft-lb). The copper contents range from 
0.21 to 0.34 wt % in the beltline weld and from 0.37 to 0.46 wt % 
in the nozzle course weld. Atom probe field ion microscope analy- 
ses indicated substantial depletion of copper in the matrix but no 
evidence of copper clustering. Statistical analyses of the Charpy 
and chemical composition results as well as interpretation of the 
ASME procedures for RTypr determination are discussed. 


12542 (ORNL/RSIC—54, pp. 155-161) Neutron fluence esti- 
mations on WWER-440 reactor vessel. llieva, K. (inst. for 
Nuclear Researches and Nuclear Energy, Sofia (BG)); Apostolov, 
T.; Belousov, S.; Antonov, S.; Petrova, T.; Daskalov, G. Oak Ridge 
National Lab., TN (United States). Radiation Shielding Information 
Center. Jun 1992. (CONF-920277—: Deterministic methods semi- 
nar and TORT workshop, Oak Ridge, TN (United States), 4-6 Feb 
1992). In Deterministic methods in radiation transport: A compila- 
tion of papers presented February 4-5, 1992. 171p. Order Number 
DE92019067. Source: OSTI; NTIS; INIS. 

Calculations of the fluence from the neutrons with energy above 
0.5 MeV have been carried out according to the Surveillance Pro- 
gram for observation of the critical temperature of irradiation 
embrittlement of vessel metal. The neutron flux has been obtained 
using the solutions of the transport equations by the discrete ordi- 
nate codes DOT4.2 and AXISM in the cases of radial-azimuthal, 
radial-axial and radial geometry. Calculations with the semi- 
empirical REMO code by using the point kernel method have been 
also carried out. The three dimensional calculations by REMO is 
1.16 times less then three dimensional DOT results. It appears that 
the relaxation path lengths estimated in the approximation of infi- 
nite media result in the leakage underestimation. Calculations of 
the fluence onto the inner surface of the weld No 4 of WWER-440 
reactor vessel of Kozloduy NPP, unit 2, have been carried out for 
three core loading patterns operated on the Unit 2 during the 16 
cycles, which were with: (1) fresh assemblies; (2) burn-up fuel 
cassettes along the periphery; (3) dummy cassettes along the pe- 
riphery. The combination of the standard loading cycles with ones 
of dummy cassettes leads to decreased fluence in 1.3 times and to 
more uniform irradiation on the pressure vessel. 


12543 (ORNL/TM-12267) GOOSE 1.4 — Generalized Object- 
Oriented Simulation Environment user’s manual. Nypaver, D.WJ. 
(Oak Ridge National Lab., TN (United States)); Abdalla, M.A.; 
Guimaraes, L. Oak Ridge National Lab., TN (United States); Cen- 
tro Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, SP 
(Brazil). Inst. de Estudos Avancados. Nov 1992. 93p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93007787. Source: OSTI; NTIS; 
GPO Dep. 
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The Generalized Object-Oriented Simulation Environment 
(GOOSE) is a new and innovative simulation tool that is being de- 
veloped by the Simulation Group of the Advanced Controls 
Program at Oak Ridge National Laboratory. GOOSE is a fully inter- 
active prototype software package that provides users with the 
capability of creating sophisticated mathematical models of physi- 
cal systems. GOOSE uses an object-oriented approach to 
modeling and combines the concept of modularity (building a 
complex model easily from a collection of previously written com- 
ponents) with the additional features of allowing precompilation, 
optimization, and testing and validation of individual modules. Once 
a library of components has been defined and compiled, models 
can be built and modified without recompilation. This user’s manual 
provides detailed descriptions of the structure and component fea- 
tures of GOOSE, along with a comprehensive example using a 
simplified model of a pressurized water reactor. 
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Refer also to citation(s) 12597, 12693, 12694, 12731, 12741, 
12746, 12769, 12770, 12812, 12813, 12851, 12854, 12855, 12868 


12544 (CEA-CONF—11088) Presentation of decay heat re- 
moval computer codes used for gas cooled reactors. Carvallo, 
G.; Dobremelle, M.; Mejane, A. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. de Mecanique et de Technolo- 
gie. 1992. [13p.] (CONF-9207180-: Meeting on Decay Heat 
Removal and Heat Transfer under Normal and Accident Conditions 
in Gas-Cooled Reactors, Juelich (Germany), 6-9 Jul 1992). Source: 
OSTI; NTIS (US Sales Only); INIS. 

For the existing French Magnox type reactors, two computer 
codes have been developed to analyze the transient after reactor 
shutdown: The first one (’GITA’), is representative of the short term 
evolution (less than 2 days) and it includes a refined representation 
of all the reactor components. The second one, 'LOTE’, has been 
developed to represent the long term evolution (from 2 days to 
several months) with a simplified representation of the main com- 
ponents of the reactor. One example of accident simulation is 
presented for existing Magnox reactor. Moreover, as a part of the 
French program on the future reactors, an analysis of the modular 
high temperature has been initiated. 2D and 3D general flow and 
conduction codes are used for this analysis: DELFINE is a 2D con- 
duction code including a 1D thermosyphon model, it has been 
used for decay heat removal analysis. TRIO is a 3D flow code in- 
cluding 3D radiation, conduction and convection heat transfer. It is 
used for detailed thermal analysis during accidental conditions. 


12545 (CEA-CONF-11133) Towards a 50% efficient nuclear 
power plant. Tilliette, Z.P. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1992. [10p.] (CONF-920801-—: 27. intersociety energy conversion 
engineering conference, San Diego, CA (United States), 3-7 Aug 
1992). Source: OSTI; NTIS (US Sales Only); INIS. 

The unique high temperature nuclear heat source the modular 
high temperature reactor (MHTGR) is should make it possible to 
associate the nuclear energy and an efficient heat conversion 
means, following the example of present successful, fossil-fired 
combined cycle power plants. In order to reach this goal, a topping 
closed gas cycle is proposed, but only in combination with a bot- 
toming steam cycle, for the investigated applications. The adopted 
reactor outlet temperature is 900 deg C. Results are given for four 
examples which have been thoroughly evaluated but are not yet fi- 
nal, optimal versions. Two of them are direct He cycle concepts 
which afford net plant efficiencies of 47.2 and 47.5 per cent. The 
aspects of arrangement simplification and primary circuit concerns 
are discussed. Two other cases feature an indirect topping gas cy- 
cle either a single expansion one or a reheat one. Owing to a 
greater cycle adaptation flexibility, net plant efficiencies of 48.3 and 
50.4 per cent respectively are obtained. Temperature profiles, plant 
diagrams, main parameters values and primary circuit arrange- 
ments are presented. By comparison with most of the nuclear 
reactors currently in operation, for a same power output, 35 per 





cent less uranium fuel can be burnt. 35 per cent less fission prod- 
ucts and radioactive wastes can be produced and 50 per cent less 
waste heat can be rejected. 


12546 (CONF-9210184-2) IAEA activities in Gas-cooled 
Reactor technology development. Cleveland, J. (Oak Ridge Na- 
tional Lab., TN (United States)); Kupitz, J. Oak Ridge National 
Lab., TN (United States). [1992]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-84CR21400. From 
2. Japan Atomic Energy Research Institute (JAERI) symposium on 
high temperature gas-cooled reactor (HTGR) technologies; Ibaraki- 
ken (Japan); 21-23 Oct 1992. Order Number DE93006212. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The International Atomic Energy Agency (IAEA) has the charter 
to “foster the exchange of scientific and technical information’, and 
“encourage and assist research on, and development and practical 
application of, atomic energy for peaceful uses throughout the 
world”. This paper describes the Agency's activities in Gas-cooled 
Reactor (GCR) technology development. 


12547 (CONF-930404—4) Simulation of pulsed neutron 
source reactivity measurements. Difilippo, F.C. (Oak Ridge Na- 
tional Lab., TN (United States)); Caro, M.; Williams, T. Oak Ridge 
National Lab., TN (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From International topical meeting on mathematical 
methods and supercomputing in nuclear applications (M&C+SNA 
93); Karlsruhe (Germany); 19-23 Apr 1993. Order Number 
DE93006210. Source: OSTI; NTIS; INIS; GPO Dep. 

A model has been developed to simulate pulsed neutron source 
experiments which combines a Green’s function approach with the 
statistical samplings of the generation of neutrons by the source 
and the detection of them by the detector. The response pulse, 
measured by a multiscaler, is thus simulated allowing confirmation 
of experimental procedures and analysis of data for measuring the 
subcriticality of nuclear reactors. The results were applied to the 


preparation of experiments currently underway at the PROTEUS 
facility. 


12548 (DOE/NP/00159-T5) Coal based nuclear graphites 
for the new production gas cooled reactor: Quarterly technical 
report, July 1, 1991-September 30, 1991. West Virginia Univ., 
Morgantown, WV (United States). 30 Oct 1991. 83p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91NP00159. Order Number DE93005796. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

During this period, work centered on three main areas: (1) Ex- 
traction and purification of coal to study the nature of the extraction 
process has progressed well. Capabilities have been developed for 
the production of large batches of coke (approximately two-pound 
quantities) for evaluation by UCAR. The first graphite test samples 
have been successfully produced from a coke completely derived 
from coal by the extraction process. (2) AnalyticaVinstrumental 
techniques have been developed by which criteria of graphitization 
and the physical and chemical properties of graphite and its pre- 
cursors might be elucidated. (3) A search for suitable feedstock 
coals (from West Virginia) has been undertaken and seven repre- 
sentative samples have been acquired with the aid of the West 
Virginia Geological Survey. In addition, a search for other potential 
precursors for nuclear graphite has commenced. The search in- 
cludes binder and impregnating pitches, petroleum-based cokes 
and coal tar-derived cokes. Both foreign and domestic sources 
have been considered. A wide range of properties for these materi- 
als has been measured and reported. 


12549 (IAEA-TECDOC-694) Safety assessment of pro- 
posed improvements to RBMK nuclear power plants: Report 
of the IAEA extrabudgetary programme on the safety of RBMK 
nuclear power plants. International Atomic Energy Agency, Vi- 
enna (Austria). Mar 1993. [120p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The purpose of this report is to summarize the findings and rec- 
ommendations of a Consultants Meeting convened by the IAEA in 
Vienna (27 October - 5 November 1992) to review new design fea- 
tures and modifications proposed or already implemented for 
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RBMK reactors. This information was provided in four technical ar- 
eas, namely: Core Monitoring and Control, Pressure Boundary 
Integrity, Accident Mitigation and Electric Power Supply. The report 
also presents the status of the modifications at the plants as given 
by the RBMK specialists. The limited information available and the 
time constraints did not allow the review to be conducted at the 
level of a peer review, and the findings and recommendations 
made reflect the limited scope of the review. More detailed reviews 
and analysis focusing on selected safety issues are required and 
should be conducted on a generic and plant specific basis as ap- 
propriate. In Chapters 2-5 of the report the main findings and 
recommendations for the four topical areas reviewed are summa- 
rized. Appendices I-IV reflect the results of the discussions held at 
the meeting and provide more detailed information on the review. 
17 refs, 27 figs, 17 tabs. 


12550 (IKE—2-91) Verification of the KESS-lil code using 
the out-of-pile experiment CORA-2. Part report. Mueller, K.; 
Hering, W.; Schatz, A. Stuttgart Univ. (Germany). Inst. fuer 
Kernenergetik und Energiesysteme; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Nov 1990. 106p. (in 
German). Contract BMFT 1500 750/5. Order Number DE93769197. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this report the work concerning the verification of the KESS-III 
Code using CORA-experiments, which were performed at the 
Kernforschungszentrum Karlsruhe, was started. To ensure a com- 
prehensive verification of the code system, the essential phases 
(heat-up of the bundle and degradation phase) of PWR-specific 
CORA experiments were analyzed and the significant phenomena 
were worked out. A detailed analysis of the CORA-2 experiment 
which the experimentators performed as a reference test, yielded 
necessary information for the adaption of the KESS-Code. Calcula- 
tions performed with the code system after modelling of the 
CORA-specific conditions delivers results which were compared 
with the experimental measurements. The discrepancies between 
the model results and the experimentl data showed that further ad- 
justments especially with respect to the thermohydraulic boundary 
conditions are indispensable. Furthermore the available models of 
the KESS-IIl Code OXID and CANDLE, which describe the zircon 
water reaction and melt relocation at a single rod, were proved us- 
ing the CORA-2 experiment. (orig.). 


12551 (INIS-SU-342/A, pp. 50-53) Effect of helium on corro- 
sion mechanical properties of structural materials for HTGR 
heat exchangers. Kuznetsov, E.V.; Tokareva, T.B.; Starostin, 
Yu.D. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. 1991. [101p.] (In Russian). In Physics of radiation damages 
and radiation material science: Scientific-technical collection. Order 
Number DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

The service conditions for high-temperature steam generators 
and heat-exchangers with helium coolant of HTGR and reguire- 
ments imposed on materials for their production are discussed. 
The choice of nickel-based alloys for long-term service at high tem- 
peratures is grounded. Results of study on properties and structure 
of types Ni-20Cr-3W-4Mo and Ni-20Cr-20W alloys up to 750 deg C 
and 1000 deg C temperature are given. Alloys retain a high stabil- 
ity of the structure and properties after prolonged exposure in 
helium at temperatures from 750 deg C to 1000 deg C. The alloys 
exhibit also an enhanced resistance to delayed fracture and low- 
cycle fatigue at high temperatures. The developed alloys are 
recommended for production of tubes for HTGR high-temperature 
steam generators and heat-exchangers with helium coolant. 3 refs.; 
4 figs.; 3 tabs. 


12552 (JAERI-M—92-139) Numerical analysis of mass 
transfer with graphite oxidation in a laminar flow of multi- 
component gas mixture through a circular tube. Ogawa, 
Masuro (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Oct 1992. 140p. (In Japanese). Order 
Number DE93771419. Source: OSTI; NTIS; INIS. 

In the present paper, mass transfer has been numerically stud- 
ied in a laminar flow through a circular graphite tube to evaluate 
graphite corrosion rate and generation rate of carbon monoxide 
during a pipe rupture accident in a high temperature gas cooled re- 
actor. In the analysis, heterogeneous (graphite oxidation and 
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graphite/carbon dioxide reaction) and homogeneous (carbon 
monoxide combustion) chemical reactions were dealt in the multi- 
component gas mixture; helium, oxygen, carbon monoxide and 
carbon dioxide. Multi-component diffusion coefficients were used in 
a diffusion term. Mass conservation equations of each gas compo- 
nent, mass conservation equation and momentum conservation 
equations of the gas mixture were solved by using SIMPLE algo- 
rism. Chemical reactions between graphite and oxygen, graphite 
and carbon dioxide, and carbon monoxide combustion were taken 
into account in the present numerical analysis. An energy equation 
for the gas mixture was not solved and temperature was held to be 
constant in order to understand basic mass transfer characteristics 
without heat transfer. But, an energy conservation equation for 
single component gas was added to know heat transfer character- 
istics without mass transfer. The effects of these chemical 
reactions on the mass transfer coefficients were quantitatively and 
qualitatively clarified in the range of 50 to 1000 of inlet Reynolds 
numbers, 0 to 0.5 of inlet oxygen mass fraction and 800 to 
1600degC of temperature. (author). 


12553 (WHC-EP-—0290-Rev.1) Modular High-Temperature 
Gas-Cooled Reactor support facilities description at the Han- 
ford Site: New Production Reactor: Revision 1. Carison, A.B. 
(Westinghouse Hanford Co., Richland, WA (United States)); Pa- 
junen, A.L.; Reddick, G.W. Jr.; Schofield, J.S.; Jackson, R.R. 
Westinghouse Hanford Co., Richland, WA (United States). Apr 
1991. 159p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE93006863. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document describes Hanford-specific implementation of fa- 
cilities supporting operation of a MHTGR as a NPR. The impact of 
both tritium production and plutonium production missions on sup- 
port facility requirements are considered. 
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Refer also to citation(s) 12490, 12600, 12654, 12665, 12672, 12765 


12554 (BARC—1992/E/004) The stress analysis of modera- 
tor pump casing of RAPP-3,4 and Kaiga-1,2. Chawla, D.P. 
(Bhabha Atomic Research Centre, Bombay (india). Reactor 
Engineering Div.); Dutta, B.K.; Kushwaha, H.S. Bhabha Atomic Re- 
search Centre, Bombay (India). 1992. [67p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the PHWR for circulation of moderator (heavy water), the 
centrifugal pumps are used. These pumps are safety class 2 com- 
ponents. In each of the units of RAPP-3,4 and Kaiga-1,2, there are 
five such moderator pumps. The piping loads acting at different 
nozzles of the pump casing were found to be several times more 
than the values quoted in AP] Standard 610. Hence it was required 
to qualify these pump units as per ASME Section Ill NC. The de- 
tailed stress analysis of pump casing is carried out using finite 
element technique. The three dimensional finite element model of 
pump casing is prepared due to geometrical and loading complexi- 
ties. Analysis has been carried out for each of the five pump 
casings with their corresponding loads. The analysis showed that 
the stresses in all the pump casings is less than allowable stress 
intensity value of the material as per alternate rules given in ASME 
Section Ill NC-3200 (1977). (author). 6 refs., 18 figs., 12 tabs. 


12555 (BARC—1992/E/016) An assessment of the waterside 
corrosion and hydrogen pick-up in the zircaloy-2 pressure 
tubes of PHWR. Sah, D.N. (Bhabha Atomic Research Centre, 
Bombay (India). Radiometallurgy Div.). Bhabha Atomic Research 
Centre, Bombay (india). 1992. [20p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

In view of the deleterious effect of hydriding on the operating life 
of zircaloy-2 pressure tubes in PHWRs there is an urgent need for 
the assessment of the status of the pressure tubes with respect to 
corrosion and hydrogen pick-up in the operating PHWRs. A model 
has been developed for analysing the waterside corrosion and 
hydrogen pick-up in the zircaloy-2 pressure tubes under reactor op- 
erating conditions. This model predicts the axial profiles of oxide 
layer thickness and hydrogen pick-up in the pressure tubes as a 
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function of the operating time of the reactor. The prediction of hy- 
drogen pick-up by the model in the F-10 pressure tube of RAPS-! 
have been found to be in good agreement with the measured 
value of hydrogen content. This report gives a brief description of 
the model and its predictions on the present status of hydrogen 
pick-up in the pressure tubes of lead reactor RAPS-Il. (author). 6 
refs., 5 figs., 2 tabs. 


12556 (BARC—1992/E/017) CLUB - a multigroup integral 
transport theory code for lattice calculations of PHWR cells. 
Krishnani, P.D. (Bhabha Atomic Research Centre, Bombay (India). 
Theoretical Physics Div.). Bhabha Atomic Research Centre, Bom- 
bay (india). 1992. [57p.] Source: OSTI; NTIS (US Sales Only); 
INIS. 

The computer code CLUB has been developed to calculate lat- 
tice parameters as a function of burnup for a pressurised heavy 
water reactor (PHWR) lattice cell containing fuel in the form of 
cluster. It solves the multigroup integral transport equation by the 
method based on combination of small scale collision probability 
(CP) method and large scale interface current technique. The cal- 
culations are performed by using WIMS 69 group cross section 
library or its condensed versions of 27 or 28 group libraries. It can 
also compute Keff from the given geometrical buckling in the input 
using multigroup diffusion theory in fundamental mode. The first 
order differential burnup equations can be solved by either Trape- 
zoidal rule or Runge-Kutta method. (author). 17 refs., 2 figs. 


12557 (CEA-DES—082) Study of the experience feedback 
relating to ageing of electronic components and cables. Gau- 
thier, G. (CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Inst. de Protection et de Surete Nucleaire); Henry, J.Y. 
CEA Centre d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. 
d’Evaluation de Surete. Nov 1992. [15p.] (CONF-920511—: Sympo- 
sium on nuclear power plant instrumentation and control, Tokyo 
(Japan), 18-22 May 1992). Source: OSTI; NTIS (US Sales Only); 
INIS. 

This study was conducted on electronic components and electri- 
cal cables taken from the Brennilis EL4 reactor, during dismantling, 
after 18 years of operation. Its aim was to examine the state of the 
equipment taken from the site and thus to check its characteristics 
and in particular for cables: to check, whenever possible, the suit- 
ability of the accelerated ageing methods by comparing the 
characteristics observed on the samples from EL4 with test sam- 
ples held in storage and previously subjected to similar accelerated 
ageing: predicting medium and long-term ageing by extrapolation 
from the selected mathematical model. The result of this initial 
work confirmed the need for extreme caution regarding the acceler- 
ated ageing methods. Further work on cables and polymers is 
underway and will enable the laws currently used for qualification 
tests to be evaluated. 


12558 (INIS-mf—13402, pp. 1.1-1.22) Analysis of 37-rod fuel 
cluster ZED-2 experiments using different lattice codes. Nakra, 
A.N. (Bhabha Atomic Research Centre, Bombay (India). Theoreti- 
cal Physics Div.); Gupta, H.P.; Krishnani, P.D. Canadian Nuclear 
Association, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [311p.] (CONF-9106378—: Annual 
conference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Conference summaries: Summaries of the 31. Canadian 
Nuclear Association annual conference, and the 12. Canadian Nu- 
clear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUEL ELEMENT CLUSTERS/neutron 
transport; C CODES; CANDU TYPE REACTORS; D CODES; HO- 
MOGENIZATION METHODS; REACTOR LATTICE PARAMETERS 


12559 (INIS-mf—13402, pp. 1.2-8, 1.2-10) Buoyancy induced 
thermal stratification in horizontal pipes. Despotovic, A. (Ontario 
Hydro, Toronto, ON (Canada)); Gu, L.; Rubin, J.; Meranda, D.; 
Pauls, R. Canadian Nuclear Association, Toronto, ON (Canada); 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [311p.] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
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Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 12 refs., 1 fig. REACTOR START-UP/ 
hydrodynamic model; DARLINGTON-2 REACTOR; LIQUID FLOW; 
PIPES; PRESSURIZERS; TEMPERATURE GRADIENTS; TEM- 
PERATURE RANGE 0273-0400 K; THREE-DIMENSIONAL 
CALCULATIONS 


12560 (INIS-mf—13402, pp. 1.2-11, 1.2-13) Two-phase flow 
stability experiments in RD-14M. Ingham, P.J. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment); Melnyk, A.J.; Murray, T.V. Canadian Nuclear Asso- 
ciation, Toronto, ON (Canada); Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [311p.] (CONF-9106378—: Annual conference 
of the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full article. 

Short communication. 2 refs., 3 tabs. EXPERIMENTAL CHAN- 
NELS/two-phase flow; CANDU TYPE REACTORS; PRIMARY 
COOLANT CIRCUITS; TEST FACILITIES 


12561 (INIS-mf-13402, pp. 2.4.1) Analysis of severe acci- 
dent in a CANDU nuclear generating station. Thuraisingham, R. 
(Ontario Hydro, Toronto, ON (Canada)); Blahnik, C.; Kim, C.S.; Ni- 
jhawan, Kim S. Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[311p.] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. DARLINGTON-1 REACTOR/loss_ of 
coolant; DARLINGTON-2 REACTOR; DARLINGTON-3 REACTOR; 
DARLINGTON-4 REACTOR; PROBABILISTIC ESTIMATION; RE- 
ACTOR CORES; RISK ASSESSMENT; SAFETY 


12562 (INIS-mf—13402, pp. 2.4.2) Modular accident analysis 
program for CANDU reactors. Nijhawan, S. (Mir Consulting Inc., 
Halifax, NS (Canada)); Blahnik, C.; Kim, C.S.; Thuraisingham, R. 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311p.] (CONF- 
9106378-: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See prceedings for full document. 

Short communication. CANDU TYPE REACTORS/reactor acci- 
dents; COMPUTERIZED SIMULATION; M CODES 


12563 (INIS-mf-13402, pp. 4.1-1-4.1-7) Standardisation of 
core simulation model for PHWRS. Jagannathan, V. (Bhabha 
Atomic Research Centre, Bombay (India). Theoretical Physics 
Div.); Jain, R.P.; Kamat, S.U.; Srivenkatesan, R.; Joseph, S.; 
Sandhya, T.N.; Kumar, A.N. Canadian Nuclear Association, 
Toronto, ON (Canada); Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [311p.] (CONF-9106378—: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 6 refs., 3 figs. NARORA-1 REACTOR/ 
reactor simulators; C CODES; REACTOR CELLS; REACTOR 
CORES; REACTOR KINETICS; REACTOR LATTICES 


12564 (INIS-mf-13402, pp. 4.1-8-4.1-12) Physical parame- 
ters of the 1% SEU-fuelled CANDU-6Mk1 core. Serghiuta, D. 
(Institutul! de Reactori Nucleari Energetici, Pitesti (Romania)); 
Raica, V.; Nichita, E.; Laslau, P.; Nainer, O. Canadian Nuclear As- 
sociation, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [311p.] (CONF-9106378—: Annual 
conference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Conference summaries: Summaries of the 31. Canadian 
Nuclear Association annual conference, and the 12. Canadian Nu- 
clear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. 3 refs., 4 figs., 1 tab. CANDU TYPE RE- 
ACTORS/slightly enriched uranium; CONTROL ELEMENTS; FUEL 
CYCLE; FUEL MANAGEMENT; REACTIVITY; REACTOR CORES; 
REACTOR FUELING; REACTOR LATTICE PARAMETERS; REAC- 
TOR LATTICES 


12565 (INIS-mf—13402, pp. 4.2-9-4.2-11) Behaviour of Bruce 
NGS-A fuel irradiated to a burnup of ~ 500 MW.h/kgU. Floyd, 
M.R. (Ontario Hydro, Toronto, ON (Canada)); Leach, D.A.; Moeller, 
R.E.; Elder, R.R.; Chenier, R.J.; Hastings, |.J.; Novak, J. Canadian 
Nuclear Association, Toronto, ON (Canada); Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1991. [811p.] (CONF-9106378-: 
Annual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 1 fig. BRUCE-1 REACTOR/tuel ele- 
ment failure; BRUCE-2 REACTOR; BRUCE-3 REACTOR; 
BRUCE-4 REACTOR; BURNUP 


12566 (INIS-mf—13402, pp. 4.3-9-4.3-11) Loss of regulation 
with partial loss of CL 4 power at embalse nuclear station: 
Measurement of reactivity insertion rate. Paz, A.O. (Comision 
Nacional de Energia Atomica, Embalse (Argentina). Central Nu- 
clear en Embalse); Moreno, C.A.; Vinez, J.C. Canadian Nuclear 
Association, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [311p.] (CONF-9106378—-: Annual 
conference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Conference summaries: Summanes of the 31. Canadian 
Nuclear Association annual conference, and the 12. Canadian Nu- 
clear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. CORDOBA REACTOR /loss 
of flow; REACTIVITY INSERTIONS; TRANSIENTS 


12567 (INIS-mf-13402, pp. 4.4-8-4.4-11) CANDU 3 station 
layout for safety, licensability, constructability and operations. 
Craik, N.G. (Canatom Ltd., Montreal, PQ (Canada)); Chisholm, R. 
G. Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [811p.] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. 1 fig. CANDU TYPE REACTORS/design; 
DESIGN; CONSTRUCTION; NUCLEAR POWER PLANTS; REAC- 
TOR LICENSING; REACTOR OPERATION; REACTOR SAFETY; 
SAFETY ENGINEERING 


12568 (INIS-mf-13439, pp. 1.1.1-1.1.11) Reliability analysis 
of 500 MW(e) power supply system (Paper No. 1.1). Sanyasi 
Rao, V.V.S. (Bhabha Atomic Research Centre, Bombay (India). 
Health Physics Div.); Babar, A.K.; Saraf, R.K.; Bhawal, R.N.; Chat- 
terjee, D.; Das, M. Department of Atomic Energy, Bombay (India). 
Board of Research in Nuclear Sciences. Jan 1992. [825p.] (CONF- 
9201134—: National symposium on advances in utility systems for 
industrial and nuclear installations, Bombay (India), 9-11 Jan 
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1992). In Proceedings of the national symposium on advances in 
utility systems for industrial and nuclear installations (held at Bom- 
bay during January 9-11, 1992). Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The reliability analysis of two alternative Class IV power supply 
schemes for the 500 MW(e) project were carried out. In scheme |, 
the 400 KV supply acts as a backup to the 200 KV supply through 
the interconnecting transformer, whereas in scheme 2, the 400 KV 
supply acts as an alternative source to the unit transformers pro- 
vided the generator is isolated through a generator breaker. The 
Class IV unavailability evaluations were done PSAPACK (an IAEA 
package for Probabilistic Safety Analysis) and the Class IV failure 
frequency evaluations were carried out using a Markov Model 
setup for the power supply system. The effect of grid-station and 
grid-grid interactions on the class IV failure frequency were also 
considered in the analysis. In scheme 2, the generator isolation 
breaker carries very large currents. The sensitivity of the system 
failure frequency, in scheme 2, to the generator breaker failure rate 
was also analysed. From this analysis it turns out that scheme 2 
has a low Class !V unavailability as well as low failure frequency. 
This scheme has also been found to be less susceptible to grid 
station as well as grid grid interactions. (author). 1 tab., 6 figs. 


12569 (INIS-mf—13439, pp. 1.3.1-1.3.12) Fire sealing and fire 
barriers for cable penetrations at NAPP (Paper No. 1.3). Ragha- 
van, V. (Narora Atomic Power Project (india)); Kumar Lokesh. 
Department of Atomic Energy, Bombay (India). Board of Research 
in Nuclear Sciences. Jan 1992. [825p.] (CONF-920134—-: 72. 
American Meteorological Society conference, Atlanta, GA (United 
States), 5-10 Jan 1992). In Proceedings of the national symposium 
on advances in utility systems for industrial and nuclear installa- 
tions (held at Bombay during January 9-11, 1992). Order Number 
DE93618031. Source: OSTI; NTIS (US Sales Only); INIS. 

High voltage and medium voltage power cable and control and 
instrumentation cables constitute a major source of inventory as 
fire load in nuclear power stations. To contain the fire and not to al- 
low it to spread to other area, fire barriers have been provided at 
NAPP (Narora Atomic Power Project) at all cable penetrations. As 
the PVC insulated cabling system at NAPP was installed much be- 
fore the availability of fire retardant and fire survival cables, fire 
load on account of PVC is quite large. Fire barriers, smoke detec- 
tors, early warning fire alarm system and fire fighting system 
provide at NAPP go a long way to counter the threat of damage 
due to fire. The article attempts to give a brief description of differ- 
ent types of fire barriers adopted at NAPP and the fire barrier 
system available indigenously as well as abroad for adoption in nu- 
clear power stations. (author). 3 figs. 


12570 (INIS-mf—13439, pp. 1.4.1-1.4.12) Sealing of cable 
penetrations in reactor building (Paper No. 1.4). Raghavan, V. 
(Narora Atomic Power Project (India)); Kumar Lokesh. Department 
of Atomic Energy, Bombay (india). Board of Research in Nuclear 
Sciences. Jan 1992. [825p.] (CONF-9201134—: National sympo- 
sium on advances in utility systems for industrial and nuclear 
installations, Bombay (india), 9-11 Jan 1992). In Proceedings of 
the national symposium on advances in utility systems for industrial 
and nuclear installations (held at Bombay during January 9-11, 
1992). Order Number DE93618031. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The reactor building at NAPP (Narora Atomic Power Project) 
have full double containments to prevent ground level releases to 
the environment during accident conditions. The cable seals pro- 
vided at the penetrations into reactor buildings are designed to 
withstand pressure of 1.25 kg/cm? and also prevent leakages of ra- 
dioactive contamination. The system adopted at NAPP for cable 
sealing has to perforce meet more stringent conditions that those 
at RAPS and MAPS. The details of the sealing arrangement 
adopted, test set up for pressure testing the penetration seals, the 
improvements effected at NAPP site are highlighted in this article. 
The facility for insitu testing of the penetration seals to establish its 
integrity is one of the features at NAPP. The comparison of the 
cable seal system adopted at NAPP vis-a-vis those in vogue in Eu- 
ropean reactors, their relative merits and demerits have also been 
highlighted. Design and development works to be taken up for 
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further improvement of sealing system to meet the stringent re- 
quirements laid down in International standards, have also been 
indicated in the article. (author). 6 figs. 


12571 (INIS-mf-13439, pp. 4.2.1-4.2.8) Narora Atomic 
Power Station commissioning experience on NAPP-2 electrical 
system (Paper No. 4.2). Sukumar, T.S. (Narora Atomic Power 
Station (india)). Department of Atomic Energy, Bombay (India). 
Board of Research in Nuclear Sciences. Jan 1992. [825p.] (CONF- 
9201134—: National symposium on advances in utility systems for 
industrial and nuclear installations, Bombay (India), 9-11 Jan 
1992). In Proceedings of the national symposium on advances in 
utility systems for industrial and nuclear installations (held at Bom- 
bay during January 9-11, 1992). Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Commissioning of the electrical system of the Narora-2 reactor is 
described. Some of the major incidents during this stage were : 
(1)failure of SVT-2 lighting arrester, (2)rupture of 6.6 KV intertie ca- 
ble, (3)thyrister malfiring, (4)overcharging of 250V DC control 
battery bank, (5)damage of cards of 100 KW charger, and (6)fail- 
ure of tap changer of 5231-TR2. Actions taken to solve these 
problems are described. 


12572 (KANUPP-ISR-637.2-2) Feasibility of plant operation 
with one protective system dump valve failed. Siddiqui, A.A.; 
Parvez, A. Karachi Nuclear Power Plant (Pakistan). Mar 1992. 
[16p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Plant operation with a failed dump value can not be allowed 
without taking additional steps to guarantee safety. In order to en- 
sure safety the dump values of effected channel are kept locked 
during plant operation. The existing dump value configuration is 
given in this report. Some operated events are mentioned with suf- 
ficient proposals are given i.e. separate terminations of the existing 
loop wiring need to be in RA-PL45 and a push button or switch 
needs to be provided in the control room with lock and key ar- 
rangement to operate BMP-HG-CV2. (A.B.). 


12573 (KANUPP-STR-90-3) Contamination of helium cover 
gas system with air. Khusro, D. Karachi Nuclear Power Plant 
(Pakistan). Jun 1992. [33p.] Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this report helium cover gas system for different period for the 
Karachi Nuclear power Plant has been given. The pressurization of 
the dump space of the reactor, helium gas system is incorporated 
with the moderator to support heavy water in the calandria at the 
required level. The heavy water gets decomposed to free deu- 
terium and oxygen under irradiation, these gases will tend to 
collect in the stagnant parts of the system. For keeping helium sys- 
tem free from contamination, it is necessary to make-up the losses 
of system by adding fresh helium through helium injection station 
and the oxygen is consumed in the process of corrosion formation 
of metal components. 7 figs. (A.B.). 


12574 (KANUPP-STR-92-6) A thermal analysis computer 
programme package for the estimation of KANUPP coolant 
channel flows and outlet header temperature distribution. Sid- 
diqui, M.S. Karachi Nuclear Power Plant (Pakistan). Jun 1992. 
[77p.] Source: OSTI; NTIS (US Sales Only); INiS. 

COFTAN is a computer code for actual estimation of flows and 
temperatures in the coolant channels of a pressure tube heavy wa- 
ter reactor. The code is being used for Candu type reactor with 
coolant flowing 208 channels. The simulation model first performs 
the detailed calculation of flux and power distribution based on two 
groups diffusion theory treatment on a three dimensional mesh and 
then channel powers, resulting from the summation of eleven bun- 
dle powers in each of the 208 channels, are employed to make 
actual estimation of coolant flows using channel powers and chan- 
nel outlet temperature monitored by digital computers. The code by 
using the design flows in individual channels and applying a cor- 
rection factor based on control room monitored flows in eight 
selected channels, can also provide a reserve computational tool 
of estimating individual channel outlet temperatures, thus providing 
an alternate arrangement for checking Rads performance. 42 figs. 
(Orig/A.B.). 





12575 (ORNURSIC—54, pp. 3-9) Reactivity effects of light 
water insertion in a heavy water system: A comparison of four 
transport codes. Perry, R.T. (Los Alamos National Lab., NM 
(US)); Mosteller, R.D.; Sapir, J.L.; Streetmen, J.R. Oak Ridge Na- 
tional Lab., TN (United States). Radiation Shielding Information 
Center. Jun 1992. (CONF-920277-: Deterministic methods semi- 
nar and TORT workshop, Oak Ridge, TN (United States), 4-6 Feb 
1992). In Deterministic methods in radiation transport: A compila- 
tion of papers presented February 4-5, 1992. 171p. Order Number 
DE92019067. Source: OSTI; NTIS; INIS. 

A study was undertaken to find an appropriate transport code for 
the analysis of the insertion of light water into the heavy water 
coolant channels of the Mark 22 fuel assemblies. The investigation 
was conducted by modeling a fuel assembly in an infinite lattice 
configuration and then studying the effect on kj,y of replacing D2O 
with H2O in the three coolant channels. The ONEDANT S,, trans- 
port code, the GLASS and WIMS-D collision probability transport 
codes, and the MCNP Monte Carlo code were used to obtain 
eigenvalues. Between code comparisons were made with the 
results. Surprisingly large differences, which in some cases ex- 
ceeded 1% in reactivity, were obtained from the four generally 
accepted codes and cross-section libraries. MCNP predicts almost 
no change in reactivity with the addition of light water to the sys- 
tem. The MCNP result is considered the most accurate, and its 
predicted values for k;,y falls between the WIMS-D and ONEDANT 
values. GLASS substantially overpredicts the worth of light water 
relative to MCNP. The discrepancies among the codes increase 
with increasing replacement of D2O with H20, implying that the dif- 
ferences in the calculated values of kj, may be due to different 
formulations of the light water scattering kernels. 
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Refer also to citation(s) 12656, 12687, 12697, 12783, 12784, 
12785, 12786, 12788, 12837, 12859 


12576 (ANL/FE/CP—76286) Experience with advanced 
driver fuels in EBR-IIl. Lahm, C.E.; Koenig, J.F.; Pahl, R.G.; 
Porter, D.L.; Crawford, D.C. Argonne National Lab., Idaho Falls, ID 
(United States). [1992]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
921102-39: Joint American Nuclear Society {ANS)/European 
Nuclear Society (ENS) international meeting on fifty years of con- 
trolled nuclear chain reaction: past, present, and future, Chicago, 
IL (United States), 15-20 Nov 1992). Order Number DE93004229. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses several metallic fuel element designs which 
have been tested and used as driver fuel in Experimental Breeder 
Reactor || (EBR-II). The most recent advanced designs have all 
performed acceptably in EBR-H and can provide reliable perfor- 
mance to high burnups. Fuel elements tested have included use of 
U-l0Zr metallic fuel with either D9, 316 or HTS stainless steel 
cladding; the D9 and 316-clad designs have been used as stan- 
dard driver fuel. Experimental data indicate that fuel performance 
characteristics are very similar for the various designs tested. 
Cladding materials can be selected that optimize performance 
based on reactor design and operational goals. 


12577 (CONF-9211114-3) Effects of an LMR-based 
partitioning-transmutation system on US nuclear fuel cycle 
health risk. Michaels, G.E.; Reich, W.J. Oak Ridge National Lab.., 
TN (United States). 6 Nov 1992. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From OECD/NEA meeting: international information exchange pro- 
gram on actinide and fission product separation and transmutation; 
Chicago, IL (United States); 11-13 Nov 1992. Order Number 
DE93004113. Source: OSTI; NTIS; INIS; GPO Dep. 

Health risks for the current US nuclear fuel cycle and for an illus- 
trative partitioning and transmutation (P-T) fuel cycle based on 
Liquid Metal Reactor (LMR) technology are calculated and com- 
pared. Health risks are calculated for all non-reactor fuel cycle 
steps, including reprocessing, transportation, and high-level waste 
(HLW) disposal. Uranium mining and milling health risks have been 
updated to include recent occupational injury and death statistics, 
and the radiological health risk to the general public posed by the 
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uranium mining overburden. In addition, the radiological health 
risks for transportation have been updated to include latent cancer 
fatalities associated with both normal transport and accidents. 
Given the assumptions of the study, it is shown that the deploy- 
ment of an LMR-based P-T system is expected to reduce overall 
nuclear fuel cycle health risk. 


12578 (EDF-R-92-NI-B-0018) Experimental tests in support 
of hydrogen detection code development. Kong, N.; Lebris, A.; 
Desmas, T. Electricite de France (EDF), 92 - Clamart (France). 
Sep 1991. [14p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The hydrogen detection device is one of the systems used to 
monitor water leaks inside the steam generators of the SUPER 
PHENIX power plant. Development of the hydrogen detection code 
requires a more precise knowledge, on the one hand of the soda 
dissociation kinetics and, on the other, of the dissolution kinetics 
and the slip velocity of hydrogen bubbies in liquid sodium. Al- 
though the dissolution kinetics of hydrogen are already well known, 
this is not at all the case for the sodium hydroxide dissociation ki- 
netics in liquid sodium. Results published in the literature vary 
widely. This is why we are obliged to conduct the MEPHYSTO 
tests, designed to quantify the parameters mentioned above. 


12579 (EUR-14153) Application of the random vibration 
approach in the seismic analysis of LMFBR structures - 
Benchmark calculations. Preumont, A. (Societe Belge pour 
l'Industrie Nucleaire, Brussels (Belgium)); Shilab, S.; Cornaggia, L.; 
Reale, M.; Labbe, P.; Noe, H. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1992. [83p.] Contract 
RA1-0108-B. Source: OSTI; NTIS (US Sales Only); INIS. 

This benchmark exercise is the continuation of the state-of-the- 
art review (EUR 11369 EN) which concluded that the random 
vibration approach could be an effective tool in seismic analysis of 
nuclear power plants, with potential advantages on time history 
and response spectrum techniques. As compared to the latter, the 
random vibration method provides an accurate treatment of 
multisupport excitations, non classical damping as well as the com- 
bination of high-frequency modal components. With respect to the 
former, the random vibration method offers direct information on 
statistical variability (probability distribution) and cheaper computa- 
tions. The disadvantages of the random vibration method are that it 
is based on stationary results, and requires a power spectral den- 
sity input instead of a response spectrum. A benchmark exercise 
to compare the three methods from the various aspects mentioned 
above, on one or several simple structures has been made. The 
following aspects have been covered with the simplest possible 
models: (i) statistical variability, (ii) multisupport excitation, (iii) non- 
classical damping. The random vibration method is therefore 
concluded to be a reliable method of analysis. Its use is 
recommended, particularly for preliminary design, owing to its com- 
putational advantage on multiple time history analysis. 


12580 (FRCEA-TH-377) Application of a statistical method- 
ology for the comprehension of corrosion phenomena on 
Phenix spent fuel pins. Pantera, L. CEA Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. d’Etudes 
des Combustibles; Universite de Technologie de Compiegne, 60 
(France). Nov 1992. [143p.] (In French). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The maximum burnup of Phenix fuel elements is strongly condi- 
tioned by the internal corrosion of the steel cladding. This thesis is 
a part of a new study program on the corrosion phenomena. 
Based on the results of an experimerital program during the years 
1980-1990 its objective is the use of a statistical methodology for a 
better comprehension of the corrosion phenomena. 


12581 (IAEA-TECDOC-687) Fission and corrosion product 
behaviour in liquid metal fast breeder reactors (LMFBRs). In- 
ternational Atomic Energy Agency, Vienna (Austria). Feb 1993. 
[155p.] Source: OSTI; NTIS (US Sales Only); INIS. 

It is intended that this review will be useful not only to scientists 
but also to those concerned with design, day-to-day operation of 
pliant, with liquid metal fast breeder reactors (LMFBRs), safety and 
decommissioning. Because of this, the review has been widened to 
include not only the mass transfer behaviour of the various ra- 
dionuclides in experimental and operating systems, but also the 
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monitoring of the various species, the methods of measurement 
and the development of methods 1o control the build-up of the 
more important long half-life species in operating plants. The infor- 
mation used in the review has been taken from open literature 
sources to provide an up-to-date presentation of the behaviour of 
the various isotopes in LMFBRs. 172 refs, 14 figs, 22 tabs. 


12582 (KFK-4896) KfK-analysis of the SUPER-PHENIX-1 
control rod experiments. Pt. 2. Rod worth calculations. Giese, 
H. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik; Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Projekt Nukleare Sicherheitsforschung. 
Oct 1992. 131p. Order Number DE93768939. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Using standard data and codes, this first analysis campaign led 
to results that drastically overestimated measured control rod 
worths with C/E ratios ranging from 1.17 to 1.28. These findings 
were in sharp contrast to the results of the majority of earlier con- 
trol rod experiments in zero-power facilities, where C/E ratios were 
usually comprised between 1.0 and 1.1. Investigations were then 
launched to identify the origin of this discrepancy. By comparison 
with the calculation methods employed by the other working groups 
engaging in the analysis of the SPX-1 experiments it was found 
that the principal problem arose from the KfK/BN-procedure used 
for the homogenization of control rod absorber cross sections. The 
specific failure of this standard procedure in the case of the SPX-1 
analysis is ascribed to the extremely heterogeneous structure of the 
SPX-1 control rods. In an attempt to improve on this point, a new 
method for the production of homogenized absorber cross sections 
was developed and applied to the SPX-1 analysis. The report con- 
cludes with a description of this method and a survey of the results 
obtained for SPX-1. It is found that this revised analysis leads to a 
significantly improved agreement of measured and calculated con- 
trol rod worths and to a better consistency with the results of 
earlier control rod experiments in zero-power facilities. (orig.). 


12583 (PNL-SA-19951) The influence of specimen size on 
measurement of thermal or irradiation creep in pressurized 
tubes. Garner, F.A. (Pacific Northwest Lab., Richland, WA (United 
States)); Hamilton, M.L.; Puigh, R.J.; Eiholzer, C.R.; Duncan, D.R.; 
Toloczko, M.B.; Kumar, A.S. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1992. 18p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
ACO6-76RL01830 ;ACO6-76FF02170 ;FG06-89ER75522. (CONF- 
920673-12: 16. annual symposium of American Society of Testing 
and Materials (ASTM) on effects of radiation on materials, Denver, 
CO (United States), 21-25 Jun 1992). Order Number DE93004406. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses thin-walled pressurized tubes which have 
been developed for measurement of thermal creep and irradiation 
creep. Miniaturization of these tubes allows more tests to be con- 
ducted in the limited reactor space available and decreases the 
impact of displacement rate gradients and temperature gradients. 
Studies conducted on a variety of tube sizes show that, when 
specimen fabrication history and irradiation conditions are properly 
accounted for, miniaturization can be successfully achieved without 
producing invalid data. 


12584 (WHC-SA-0847) Enhanced physics design with 
hexagonal repeated structure tools using Monte Carlo meth- 
ods. Carter, L.L.; Lan, J.S.; Schwarz, R.A. Westinghouse Hanford 
Co., Richland, WA (United States). Jan 1991. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-910414-—40: International topical meeting on 
advances in mathematics, computation and reactor physics, Pitts- 
burgh, PA (United States), 28 Apr - 2 may 1991). Order Number 
DE93005875. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses proposed new missions for the Fast Flux 
Test Facility (FFTF) reactor which involve the use of target assem- 
blies containing local hydrogenous moderation within this otherwise 
fast reactor. Parametric physics design studies with Monte Carlo 
methods are routinely utilized to analyze the rapidly changing neu- 
tron spectrum. An extensive utilization of the hexagonal lattice 
within lattice capabilities of the Monte Carlo Neutron Photon 
(MCNP) continuous energy Monte Carlo computer code is applied 
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here to solving such problems. Simpler examples that use the lat- 
tice capability to describe fuel pins within a “brute force” description 
of the hexagonal assemblies are also given. 


12585 (WHC-SA-1579) Metal fuel test program in the Fast 
Flux Test Facility. Pitner, A.L.; Baker, R.B. Westinghouse Hanford 
Co., Richland, WA (United States). Oct 1992. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-921102-53: Joint American Nuclear Society 
(ANS)/European Nuclear Society (ENS) international meeting on 
fifty years of controlled nuclear chain reaction: past, present, and 
future, Chicago, IL (United States), 15-20 Nov 1992). Order Num- 
ber DE93004486. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses irradiation testing of metal fuel assemblies 
in the Fast Flux Test Facility (FFTF) which has demonstrated the 
viability of this robust fuel design for liquid metal reactor applica- 
tions. This fuel design provides high burnup capability with reduced 
fabrication costs relative to standard mixed-oxide FFTF driver fuel 
assemblies. Development of this fuel design required the establish- 
ment of innovative sodium bonding technology as well as special 
techniques for sodium bond quality verification. Eight metal fuel test 
assemblies have been irradiated under demanding conditions to 
burnups as high as 143 MWd/kgM with no indication of pin breach. 
The unique FFTF instrumentation system has permitted the in situ 
observation of axial fuel growth in metal fuel assemblies. 


2106 Power Reactors, Mobile, Propulsion, Pack- 
age, and Transportable 


12586 (BNL-47959) Determining temperature distributions 
inside a nuclear reactor. Schmidt, E.; Mughabghab, S.F.; 
Lazareth, O.W. Brookhaven National Lab., Upton, NY (United 
States). Aug 1992. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Order Number 
DE93005541. Source: OSTI; NTIS; INIS; GPO Dep. 

In a nuclear reactor, energetic particles are generated in the fuel 
region during the fission process. As these particles are slowed 
down and absorbed by material in the reactor, this material is 
heated. The material is cooled by convection of hydrogen flowing 
through coolant channels. The primary contributions to this heating 
process are neutrons and gamma rays. The neutrons have a short 
mean free-path. They travel a relatively short distance between col- 
lisions with nuclei of surrounding material and most end up being 
absorbed within the fuel region which is about 1 cm thick. Gamma 
rays, on the other hand, travel a comparatively longer distance be- 
tween collisions and they travel tens of centimeters from their point 
of creation. We are interested in the temperature distribution of 
moderating material, therefore, the primary source of heating will be 
gamma rays. Modeling the entire reactor for computer simulation 
would be rather expensive and time consuming (both personnel 
time and machine time). Consequently, this report utilizes a two di- 
mensional description of the “worst case.” The “worst case” is one 
in which the heating rate is highest and the cooling rate is lowest. 
The computer simulation is, therefore, a two dimensional model 
which is heated by radiation and cooled by convection. 


12587 (EGG-M-92493) Hydrogen loops in existing reactors 
for testing fuel elements for nuclear propulsion. Olsen, C.S. 
(EG and G Idaho, Inc., Idaho Falls, ID (United States)); Welland, 
H.; Abraschoff, J.; Thoms, K. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). 16 Oct 1992. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-930103—29: 10. symposium on space nuclear power and 
propulsion, Albuquerque, NM (United States), 10-14 Jan 1993). Or- 
der Number DE93005184. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The Space Exploration Initiative (SEI) has revitalized interest in 
adapting nuclear energy for power and propulsion. Prior to the se- 
lection of a nuclear thermal propulsion (NTP) system, extensive 
testing of the various proposed concepts will be required. In to- 
day's environmental, safety and health culture, full size rocket 
engine tests as were done under the Rover/NERVA program will 
be extremely difficult and expensive to perform and meet NASA's 
schedules. A different test strategy uses a hydrogen loop in an ex- 
isting reactor to test a wide variety of single elements or clusters of 





elements fur fuel qualification. This approach is expected to reduce 
operating and capital costs and expedite the testing schedule. This 
paper examines the potential of performing subscale tests in a hy- 
drogen loop in an existing reactor such as the Advanced Test 
Reactor (ATR) at the Idaho National Engineering Laboratory or the 
High Flux Isotope Reactor (HFIR) at the Oak Ridge National 
Laboratory. The HFIR is expected to achieve power densities com- 
parable to those achieved in ATR because of the 85 MWt power 
level and the high thermal and fast flux levels. The available length 
and diameter of the test region of HFIR are 50 cm and 10 cm 
whereas the available length and diameter of the test region of 
ATR are 120 cm and 12 cm respectively. 


12588 (INIS-mf-13402, pp. 2.3-9-2.3-13) Preliminary ther- 
malhydraulics analysis of the AMPS-100 reactor using 
RELAPS/MOD2 and COBRA-4. Atkinson, J. (ECS Power Systems 
Inc., Ottawa, ON (Canada)); Oliva, A.F.; Tahir, A.; Tavasoli, V. 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311p.] (CONF- 
9106378-: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. 7 refs., 2 figs., 1 tab. MOBILE REAC- 
TORS/hydrodynamic model; C CODES; COMPUTERIZED 
SIMULATION; DEPARTURE NUCLEATE BOILING; LOSS OF 
COOLANT; LOSS OF FLOW; R CODES; SUBMARINES 


12589 (LA-SUB-93-17) Systems survivability analysis mod- 
ules (SSAM) software interface definition and design report. 
Los Alamos National Lab., NM (United States); Phillips Lab., Kirt- 
land AFB, NM (United States); S-Cubed, Albuquerque, NM (United 
States). 26 Aug 1991. 27p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(SSS-DTR-91-12706). Order Number DE93008004. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Subtask 3.0 of the LANL survivability code development and 
analysis contract specifies that a software interface definition and 
design shall be produced for the purpose of describing the code in- 
terfaces required for performing the survivability system analysis. 
This software interface definition defines the software-user inter- 
faces, the I/O interface, and the interfaces between SSAM (the 
computer package created under this contract, System Survivability 
Analysis Modules) and the different analysis computer codes. Be- 
cause this project is able to draw upon the capabilities of the 
toolkit, many of the interface issues have already been resolved 
with implemented software. The problem of integrating the different 
analysis codes and modules is more an issue of how to interface 
to the MIRIAD framework than of interconnecting each module to 
the other. The original analysis codes are left unchanged. SSAM 
provides an intelligent interface to each of the codes to aid the 
user and to perform some of the more mundane tasks associated 
with running the codes. Definition of the software design proposed 
for SSAM includes identifying the required modules, discussing the 
technique for integrating them into the MIRIAD package, and de- 
scribing the user interface and data flow control provided by 
MIRIAD. Specific tasks required to successfully create the final 
version of SSAM under this contract are also contained in this doc- 
ument. 


2107 Regulation and Licensing 


Refer also to citation(s) 12271, 12278, 12672, 12701, 12839, 
12841, 12843, 12845 


12590 (CONF-9204157-2) Trends in advanced reactor de- 
velopment and the role of the IAEA. Kupitz, J. (international 
Atomic Energy Agency, Vienna (Austria). Div. of Nuclear Power); 
Cleveland, J. Oak Ridge National Lab., TN (United States). [1992]. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 7. KAIF/KNS annual conference; 
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Seoul (Korea, Republic of); 21-22 Apr 1992. Order Number 
DE93006211. Source: OSTI; NTIS; INIS; GPO Dep. 

Worldwide a tremendous amount of experience has been accu- 
mulated during development, licensing, construction and operation 
of nuclear power reactors. The experience forms a sound basis for 
further improvements. Nuclear programmes in many countries are 
addressing the development of advanced reactors which are in- 
tended to have better economics, higher reliability and improved 
safety in order to overcome the current concerns of nuclear power. 
Advanced reactors now being developed could help to meet the 
demand for nev plants in developed and developing countries, not 
only for electricity generation, but also for district heating, desalina- 
tion and for process heat. This report discussed the role of IAEA, as 
the only global international governmental organization dealing with 
nuclear power, which promotes international information exchange 
and international cooperation between all countries with their own 
advanced nuclear power programmes and offers assistance to 
countries with an interest in exploratory or research programmes. 


12591 (NUREG—0750-Vol.36-No.1) Nuclear Regulatory Com- 
mission issuances, July 1992: Volume 36, No. 1. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. [1992]. 45p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OST; GPO; INIS; NTIS. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (ALJ), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


12592 (NUREG—0750-Vol.36-No.3) Nuclear Regulatory Com- 
mission issuances, September 1992: Volume 36, No. 3. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. Sep 1992. 75p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (ALJ), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


12593 (NUREG—0936-Vol.11-No.4) NRC regulatory agenda: 
Quarterly report, October-December 1992: Volume 11, No. 4. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. Feb 
1993. 145p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a compilation of all rules on which the NRC has 
recently completed action, or has proposed action, or is considered 
action, and all petitions for rulemaking which have been received 
by the Commission and are pending disposition by the Commis- 
sion. The Regulatory Agenda is updated and issued each quarter. 


12594 (NUREG—0940-Vol.11-No.3) Enforcement actions: 
Significant actions resolved: Quarterly progress report, July— 
September 1992: Volume 11, No. 3. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Enforce- 
ment. Nov 1992. 406p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OST]; 
NTIS; INIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (July - September 
1992) and includes copies of letters, Notices, and Orders sent by 
the Nuclear Regulatory Commission to licensees with respect to 
these enforcement actions. It is anticipated that the information in 
this publication will be widely disseminated to managers and em- 
ployees engaged in activities licensed by the NRC, so that actions 
can be taken to improve safety by avoiding future violations similar 
to those described in this publication. 


12595 (NUREG—1021-Rev.7) Operator licensing examiner 


standards: Revision 7. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Reactor Controls and Human 
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Factors. Jan 1993. 363p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
INIS; GPO. 

The Operator Licensing Examiner Standards provide policy and 
guidance to NRC examiners and establish the procedures and 
practices for examining licensees and applicants for reactor opera- 
tor and senior reactor operator licenses at power reactor facilities 
pursuant to Part 55 of Title 10 of the Code of Federal Regulations 
(10 CFR 55). The Examiner Standards are intended to assist NRC 
examiners and facility licensees to better understand the initial and 
requalification examination processes and to ensure the equitable 
and consistent administration of examinations to all applicants. 
These standards are not a substitute for the operator licensing 
regulations and are subject to revision or other internal operator li- 
censing policy changes. 


12596 (NUREG—1363-Vol.4) Atomic Safety and Licensing 
Board Panel annual report, fiscal year 1991. Nuclear Regulatory 
Commission, Washington, DC (United States). Dec 1992. 32p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; GPO. 

In Fiscal Year 1991, the Atomic Safety and Licensing Board 
Panel (“the Panel”) handled 48 proceedings, a 20-percent increase 
over the previous year. The cases addressed issues in the con- 
struction, operation, and maintenance of commercial nuclear power 
reactors and other activities requiring a license from the Nuclear 
Regulatory Commission. The Panel also replaced several badly 
needed technical disciplines lost to retirement over the last two 
years. This report summarizes, highlights, and analyzes how the 
wide-ranging issues raised in NRC proceedings were addressed by 
the judges and licensing boards of the Panel during the year. 


2108 Economics 
Refer also to citation(s) 12433, 12437, 12537, 12577, 12955 


12597 (EUR-14543) International Chernobyl project - input 
from the Commission of the European Communities to the 
evaluation of the relocation policy adopted by the former So- 
viet Union. Commission of the European Communities, 
Luxembourg (Luxembourg). 1992. [160p.] Contracts BI7-0060- 
GB;90-ET-027. Source: OSTI; NTIS (US Sales Only); INIS. 

In October 1989, the Government of the USSR formally re- 
quested the International Atomic Energy Agency (IAEA) to carry 
out: ’...an international experts’ assessment of the concept which 
the USSR has evolved to enable the population to live safely in ar- 
eas affected by radioactive contamination following the Chernobyl 
accident, and an evaluation of the effectiveness of the steps taken 
in those areas to safeguard the health of the population’. The re- 
sponse to this request was a proposal for a multinational team to 
undertake an assessment of the radiological situation in the three 
affected Soviet Republics - the Ukrainian Soviet Socialist Republic 
(UKrSSR), the Byelorussian Soviet Socialist Republic (BSSR) and 
the Russian Soviet Federative Socialist Republic (RSFSR). The In- 
ternational Chernobyl Project was established for this purpose with 
the participation of the Commission of the European Communities 
(CEC), the Food and Agriculture Organization of the United Na- 
tions (FAO), the International Labour Office (ILO), the United 
Nations Scientific Committee on the Effects of Atomic Radiation 
(UNSCEAR), the World Health Organization (WHO) and the World 
Meteorological Organization (WMO). An _ International Advisory 
Committee, comprising scientists from 10 countries and seven in- 
ternational organizations, was established to direct the Project and 
be responsible for its findings. The results of the Project have been 
published in two reports - an overview and a technical report - 
prepared by the International Advisory Committee. 


12598 (IAEA-TECDOC-678, pp. 298-303) COMO: A core 
model for parametric fuel cycle cost evaluation. Moldaschl, H. 
(Siemens AG Unternehmensbereich KWU, Erlangen (Germany)). 
International Atomic Energy Agency, Vienna (Austria). Dec 1992. 
(CONF-9110472-: Technical committee meeting and workshop on 
LWR core design parameters, Rez (Czechoslovakia), 7-11 Oct 
1991). In Advanced calculational methods for power reactors and 
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LWR core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991. [891p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

Many of the technical and economic features of a nuclear plant 
are cross-coupled and partially nonlinear. Thus, when calculating 
energy costs the complete set of all influences should be consid- 
ered. While complex computer programs can improve precision for 
design, they do not necessarily foster understanding of fundamental 
interrelations. Therefore, a rather simple plant model based on ex- 
isting results and experiences is under preparation, which considers 
all important design parameters and process variables. Since fuel 
expenses are an important component of total nuclear power costs, 
the first module of the above mentioned code deals with the core 
and the fuel cycle. A set of examples is given. (author). 8 figs. 


12599 (INIS-mf—13439, pp. 4.11.1-4.11.10) Power evacuation 
and integrated operation of NAPP 235 MWe units with north- 
ern grid system (Paper No. 4.11). Raghavan, V. (Narora Atomic 
Power Project (India)); Kumar, Lokesh. Department of Atomic En- 
ergy, Bombay (India). Board of Research in Nuclear Sciences. Jan 
1992. [825p.] (CONF-9201134—: National symposium on advances 
in utility systems for industrial and nuclear installations, Bombay 
(India), 9-11 Jan 1992). In Proceedings of the national symposium 
on advances in utility systems for industrial and nuclear installa- 
tions (held at Bombay during January 9-11, 1992). Order Number 
DE93618031. Source: OSTI; NTIS (US Sales Only); INIS. 

Commissioning of NAPP-1 of 235 MWe capacity and its inte- 
grated power operation has brought in much needed relief to the 
suppressed demand for power in the western UP portion of the 
northern regional grid system. Five numbers of 220 KV transmis- 
sion outlets emante from 220 KV outdoor swtichyard at NAPP. 
These five outiets from NAPP have effectively evacuated power 
from NAPP Unit-1 and have also met the start up power require- 
ments of the units. The anticipated power of NAPP Unit-2 in early 
1991 would further enhance the utility of these outlets and also 
bring in much needed relief and stability to northern grid system, 
especially, in western UP. The article surveys the power scenerio 
in UP. Large capacity of coal based thermal power stations are lo- 
cated in eastern UP with hardly any base load available in western 
part of UP. This imbalance in the generation pattern has resulted 
in high investment on 400 KV and 220 KV transmission lines con- 
structed across the land mass of UP from its eastern end to the 
power load centres in the western part. The power map of nothern 
grid with its generation and transmission pattern as obtained and 
scenerio likely by the end of the century, are highlighted in this arti- 
cle. (author). 2 tabs., 2 figs. 


12600 (INIS-mf-13439, pp. 6.3.1-6.3.7) Energy conservation 
in station auxiliary drives (Paper No. 6.3). Ashok Kumar (Narora 
Atomic Power Project (india)); Pathak, O.P. Department of Atomic 
Energy, Bombay (India). Board of Research in Nuclear Sciences. 
Jan 1992. [825p.] (CONF-9201134—: National symposium on ad- 
vances in utility systems for industrial and nuclear installations, 
Bombay (india), 9-11 Jan 1992). In Proceedings of the national 
symposium on advances in utility systems for industrial and nuclear 
installations (held at Bombay during January 9-11, 1992). Order 
Number DE93618031. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, the authors have analysed the motor drives, espe- 
cially, induction motors in two units PHWR nuclear power stations, 
and have outlined measures for operating the drives at their maxi- 
mum possible efficiency through proper energy management and 
conservation. The selection of the induction motors for various 
drives is invariably done by taking into consideration some factors 
of safety. This leads to selection of motors of rating much higher 
than that required. Induction motors in power stations are therefore 
operated that partial load. At this operating load the efficiency of 
the motor is much less. Optimising the rating of motors and speci- 
fying high efficiency at operating load would result in saving of 
energy consumed in the drives. The extent of saving in energy 
which could have occured if maximum efficiency would have 
achieved at operating loads is indicated. (author). 2 figs. 


12601 (INIS-mf-13454, pp. 49-51) Nuclear power in 
Czechoslovakia. Rajci, T. (Vyskumny Ustav Palivoenergetickeho 





Komplexu, Bratislava (Czechoslovakia)). Manazeri bez Hranic 
(Czechoslovakia); Gestionnaires sans Frontieres (France). 1992. 
(In Slovak). (CONF-9209316—: 1. French-Czechoslovak conference 
on energy utilization, Brno (Czechoslovakia), 23-25 Sep 1992). In 
Proceedings of the 1st French-Czechoslovak conference on energy 
utilization. [112p.] Order Number DE93618573. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Czechoslovakia operates four WWER-440 type reactor units at 
Jaslovske Bohunice and four such units at Dukovany. Four units of 
this type are under construction at Mochovce, whereas two 
WWER-1000 type units are being built at Temelin. Nuclear power 
contributes 28% to electricity generated in Czechoslovakia; the fig- 
ures for the Czech Republic and the Slovak Republic separately 
are 20% and 51%, respectively. Considerable attention is being 
paid to reactor safety. The safety of the Jaslovske Bohunice has 
been inspected and assessed by IAEA, WANO, Siemens and 
Westinghouse experts. (M.D.). 


12602 (INIS-mf-13454, pp. 108-109) Possible funding of 
power generation projects in the Slovak Republic by the 
Investment and Development Bank, Bratislava. Cavara, J. (In- 
vesticna) a Rozvojova Banka, Bratislava (Czechoslovakia)). 
Manazeri bez Hranic (Czechoslovakia); Gestionnaires sans Fron- 
tieres (France). 1992. (In Slovak). (CONF-9209316—: t. 
French-Czechoslovak conference on energy utilization, Brno 
(Czechoslovakia), 23-25 Sep 1992). In Proceedings of the 1st 
French-Czechoslovak conference on energy utilization. [112p.] Or- 
der Number DE93618573. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Mochovce nuclear power plant is in an advanced stage of 
construction. Out of the 38.9 billion CSK planned for the whole 
construction, 19.6 billion have already been spent; raising enough 
funds to complete the construction, however, poses a major prob- 
lem. It may even happen that there will not be money enough to 
pay off credits as scheduled. The companies Bayernwerk, EdF and 
Preussen Elektra promised to grant a credit of 1.1 billion DEM, 
which would solve the problem of plant completion. (M.D.). 


12603 (INIS-XN-433) Nuclear power economics and tech- 
nology: an overview. Nuclear Energy Agency, 75 - Paris 
(France). 1992. [94p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in french. 

Intended for the non-specialist reader interested in energy and 
environmental policy matters, this report presents an overview of 
the current expert consensus on the status of nuclear power tech- 
nology and its economic position. It covers the potential demand 
for nuclear energy, its economic competitivity, and the relevant 
aspects of reactor performance and future technological develop- 
ments. The report provides an objective contribution to the ongoing 
scientific and political debate about what nuclear power can offer, 
now and in the future, in meeting the world’s growing demand for 
energy and in achieving sustainable economic development. 24 
refs., 18 figs;, 12 tabs., 5 photos. 


12604 (INIS-XN-434) Broad economic impact of nuclear 
power. Nuclear Energy Agency, 75 - Paris (France). 1992. [222p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The decision to adopt, expand or reject a nuclear programme 
has implications that go beyond economic considerations limited to 
the cost of electricity produced. This report attempts to illustrate 
the treatment of macroeconomic factors in the decision-making 
process of various countries, and discusses the macroeconomic 
impacts of nuclear power, such as employment, balance of pay- 
ments, security of supply, as well as environmental, health and 
socio-cultural issues. 274 refs., 14 figs., 14 tabs., 9 appendices. 


12605 (SKB-TR-92-24) Plan 92. Costs for management of 
the radioactive waste from nuclear power production. Swedish 
Nuclear Fuel and Waste Management Co., Stockholm (Sweden). 
Jun 1992. [93p.] Source: OSTI; NTIS; INIS. 

The Swedish nuclear power utilities are responsible for adopting 
such measures as are necessary in order to ensure the safe man- 
agement and disposal of spent nuclear fuel and radioactive waste 
from the Swedish nuclear power reactors. In order to fulfil this re- 
sponsibility, the nuclear power utilities have commissioned SKB, 
the Swedish Nuclear Fuel and Waste Management Co., to plan, 
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build, and operate the necessary facilities and systems. This report 
presents a calculation of the costs for implementing all of these 
measures. The cost calculations are based on a scenario for man- 
agement and disposal of the radioactive waste products, which has 
been prepared by SKB and is described in this report. The facilities 
and systems that exist are: * Transportation system for radioactive 
waste products. * Central interim storage facility for spent nuclear 
fuel, CLAB. * Final repository for radioactive waste from reactor 
operation, SFR 1. Future facilities under planning are: * Encapsu- 
lation station for spent nuclear fuel. * Final repository for long-lived 
waste. * Final repository for decommissioning waste. The cost cal- 
culation also include costs for research and development and for 
decommissioning and dismantling of the reactor plants etc. The to- 
tal future costs of the Swedish waste management system, starting 
in 1993, have been calculated to be SEK 46.4 billion in January 
1992 prices. These costs will be incurred over a period of about 60 
years. SEK 8.7 billion has been spent up to the end of 1992. This 
cost calculation is presented annually to SKI, the Swedish Nuclear 
Power Inspectorate, which uses it as a basis to propose a fee on 
the nuclear electricity production in order to cover all future ex- 
penses. The fee for 1992 is on average 1.9 oere/kWh (0.019 SEK/ 
kWh). (au). 


2109 Process Heat Reactors 
Refer also to citation(s) 12487, 12488, 12535 


12606 (INIS-JP-007, pp. 303-308) Reactor as furnace and 
reactor as lamp: Possible variants of two-purpose nuclear re- 
actors. Goldanskii, V.1. (AN SSSR, Moscow (Russian Federation). 
Inst. Khimicheskoj Fiziki). Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1992. 817p. (CONF-911154—: International confer- 
ence on evolution in beam applications, Takasaki (Japan), 5-8 Nov 
1991). In Proceedings of the international conference on evolution 
in beam applications. Order Number DE93703820. Source: OST; 
NTIS; INIS. 

There are presented generai characteristics of the following ways 
of transforming of nuclear energy released in reactors into chemi- 
cal : ordinary way (i.e. trough the heat, mechanical energy and 
electricity); chemonuclear synthesis ; use of high-temperature fuel 
elements (reactor as furnace); use of the mixed ny-radiation of 
reactors; use of the radiation loops; radiation - photochemical syn- 
thesis (reactor as lamp). Advantage and disadvantages of all 
above variants are compared. The yield of the primary product of 
fixation of nitrogen (nitric oxide NO) in reactor with the high- 
temperature (above ca. 1900degC) fuel elements (reactor-furnace) 
can exceed W = 200 kg per gram of burned uranium. For the lat- 
ter variant (reactor-lamp) the yield of chemical products can reach 
W ~ 60 kg. per gram of uranium. Such values of W are close to or 
even strongly exceed the yields of chemical products for other 
abovementioned variants and - what is particularly important - are 
not connected to the necessity of archscrupulous removal of ra- 
dioactive contamination of products. (author). 
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Refer also to citation(s) 11694, 12761, 12924, 13605 


2201 Theory and Calculation 


Refer also to citation(s) 12451, 12452, 12453, 12513, 12514, 
12515, 12516, 12517, 12518, 12519, 12520, 12521, 12522, 12529, 
12530, 12531, 12532, 12533, 12534, 12539, 12547, 12558, 12559, 
12582, 12584, 12586, 12660, 12671, 12735, 12805, 13269, 13450 


12607 (AEA-RS—1159) The WIMSE-E module W-LED. Roth, 
M.J. AEA Reactor Services, Winfrith (United Kingdom). Jun 1992. 
[8p.] Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the WIMS-E edit module W-LED. W-LED 
sets up a library of cross section and other nuclear data for a set 
of materials for subsequent use in a whole reactor program such 
as PANTHER. (author). 
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12608 (CEA-CONF—11131) Use of the Apollo-li multigroup 
transport code for criticality calculations. Coste, M.; Mathon- 
niere, G.; Sanchez, R.; Stankovski, Z.; Van der Gucht, C.; 
Zmijarevic, |. CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Mecanique et de Technologie. 1992. [6p.] 
(CONF-9211196-—: Joint International Meeting of the American Nu- 
clear Society and the European Nuclear Society, Chicago, IL 
(United States), 15-20 Nov 1992). Source: OSTI; NTIS (US Sales 
Only); INIS. 

APPOLO-II is a new-generation multigroup transport code for as- 
sembly calculation. The code has been designed to be used as a 
tool for reactor design as well as for the analysis and interpretation 
of small nuclear facilities. As the first step in a criticality calculation, 
the collision probability module of the APPOLO-li code can be used 
to generate cell or assembly homogenized reaction-rate preserving 
cross sections that account for self-shielding effects as well as for 
the fine-energy within cell flux spectral variations. These cross sec- 
tion data can then be used either directly within the APPOLO-II 
code in a direct discrete ordinate multigroup transport calculation of 
a small nuclear facility or, more generally, be formatted by a post- 
processing module to be used by the multigroup diffusion code 
CRONOS-I! or by the multigroup Monte Carlo code TRIMARAN. 


12609 (ECN-RX-91-078) The PASC-3 code system and the 
UNIPASC environment: Contributed paper to the SCALE-4 
Seminar on September 17-19, 1991, OECD NEA Data Bank, 
Saclay, France. Pijlgroms, B.J. (Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands)); Oppe, J.; Oudshoorn, H. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Aug 1991. [12p.] (CONF-9109472-: SCALE-4 Seminar, 
Saclay (France), 17-19 Sep 1991). Source: OSTI; NTIS; INIS. 

A brief description is given of the PASC-3 (Petten-AMPX- 
SCALE) Reactor Physics code system and its associated 
UNIPASC work environment. The PASC-3 code system is used for 
criticality and reactor calculations and consists of a selection from 
the Oak Ridge National Laboratory AMPX-SCALE-3 code collection 
complemented with a number of additional codes and nuclear data 
bases. The original codes have been adapted to run under the 
UNIX operating system. The recommended nuclear data base is a 
complete 219 group cross section library derived from JEF-1 of 
which some benchmark results are presented. By the addition of 
the UNIPASC work environment the usage of the code system is 
greatly simplified, Complex chains of programs can easily be 
coupled together to form a single job. In addition, the model pa- 
rameters can be represented by variables instead of literal values 
which enhances the readability and may improve the integrity of 
the code inputs. (author). 8 refs.; 6 figs.; 1 tab. 


12610 (EGG-NE-9904) SCRABL-5: An ENDF/B Version 5 
computer code for cross section collapsing. Judd, J.L. EG and 
G Idaho, Inc., Idaho Falls, ID (United States). Sep 1991. 87p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE93006861. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

SCRABL-5 is a FORTRAN 77 code that solves the one- 
dimension multi-group S, transport equation. Up to 99 energy 
groups are allowed. The scattering is limited to P;. The code also 
contains portions of the RABBLE that permits calculation of reso- 
nance effects in one dimension to account for interference effects 
of resonance sequences of different isotopes. The resonance 
calculation uses the COMBINE ENDF/B Version 5 cross section li- 
brary. The code also provides a very generalized cross section 
coalescing option for both macroscopic and microscopic cross sec- 
tions. The code also performs depletion calculations based on the 
well known CINDER code. 


12611 (IAEA-TECDOC-—678, pp. 205-210) Analysis of the 
Arkuszewski benchmark by 1-D supercell, 2-D collision proba- 
bility and Monte Carlo methods. Jagannathan, V. (Bhabha 
Atomic Research Centre, Bombay (India)); Krishnani, P.D.; Gupta, 
H.C. International Atomic Energy Agency, Vienna (Austria). Dec 
1992. (CONF-9110472-—: Technical committee meeting and work- 
shop on LWR core design parameters, Rez (Czechoslovakia), 7-11 
Oct 1991). In Advanced calculational methods for power reactors 
and LWR core design parameters: Proceedings of a specialists 
meeting, heid in Cadarache, France, 10-14 September 1990 and a 
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technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991. [391p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The Arkuszweski benchmark is a square lattice assembly with 8 
uranium pins surrounding a Gd loaded fuel pin. For this problem 
details of K-infinity, absorption and production rates at zero burnup 
alone are required to be computed. Results from Monte Carlo 
method using a cross section library based on ENDF/B-V data are 
available which can be treated as reference values. We have used 
69 group WIMS library. Cross sections for Gd isotopes were gen- 
erated here from their resonance parameters. The above 
benchmark was solved by a 1-D supercell approach, a 2-D colli- 
sion probability method and a Monte Carlo method. This paper 
discusses the results obtained using these three methods. (author). 
5 refs, 1 fig., 5 tabs. 


12612 (IAEA-TECDOC-678, pp. 216-222) Polish experience 
with application of the RSYST modular system. Szczesna, B. 
(Institute of Atomic Energy, Otwock-Swierk (Poland)). International 
Atomic Energy Agency, Vienna (Austria). Dec 1992. (CONF- 
9110472-: Technical committee meeting and workshop on LWR 
core design parameters, Rez (Czechoslovakia), 7-11 Oct 1991). In 
Advanced calculational methods for power reactors and LWR core 
design parameters: Proceedings of a specialists meeting, held in 
Cadarache, France, 10-14 September 1990 and a technical com- 
mittee meeting and workshop held in Rez, Czechoslovakia, 7-11 
October 1991. [391p.] Order Number DE93619381. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The higher requirement in both safety operation and optimal fuel 
management requires that more accurate computing techniques 
must be used in reactor analysis. The gadolinium bearing or high 
enriched fuel or tight fuel lattice needs more detailed treatment. 
The code which can be used successfully in analyses of the non- 
standard fuel lattices is the modular system RSYST. With RSYST 
the case dependent multigroup microscopic cross section library 
can be generated and the transport, diffusion and burnup calcula- 
tions can be performed. The fact that RSYST is able to create its 
own microscopic library requires that the real material composition 
and geometry as well as the heterogeneous structure and overlap- 
ping of resonance for defined fuel lattice are taken into account. 
This means that the library is always adequate to the fuel lattice 
under consideration. In this paper the results of two benchmark 
problems are analysed: the Arkuszweski benchmark problem for 
square lattice with gadolinium bearing fuel and the Sidorenko 
benchmark problem for hexagonal fuel lattice with gadolinium as a 
burnable poison. 12 refs, 2 figs, 7 tabs. 


12613 (IAEA-TECDOC-678, pp. 238-244) Corrections of 
equations based on measurements and application to theory 
and experiment analysis. Lelek, V. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez (Czechoslovakia)); Pecka, M.; Vrba, L. International 
Atomic Energy Agency, Vienna (Austria). Dec 1992. (CONF- 
9110472-: Technical committee meeting and workshop on LWR 
core design parameters, Rez (Czechoslovakia), 7-11 Oct 1991). In 
Advanced calculational methods for power reactors and LWR core 
design parameters: Proceedings of a specialists meeting, held in 
Cadarache, France, 10-14 September 1990 and a technical com- 
mittee meeting and workshop held in Rez, Czechoslovakia, 7-11 
October 1991. [391p.] Order Number DE93619381. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Problems of comparison between theory and experiment can be 
solved. Two mathematical methods are used: generalized La- 
grange multipliers and direct calculation of flux derivatives. For 
both approaches it is necessary to develop methods for solving the 
equations of these new functions (Lagrange multipliers or deriva- 
tives), which are of the same type as fluxes, and approximately the 
same effort on computers as for flux calculations is needed. From 
the measurements on critical assemblies ZR-6 and LR-0 databases 
were composed and the diffusion program SVATOPLUK enables to 
use these databases for finding the minimum of deviation of theory 
and experiment. There are methods developed how to transfer the 
results from critical assemblies to power reactors, which enables 
for example to correct libraries for cell parameters at high tempera- 
ture, specific burn up, etc. Because it is possible to calculate the 
accuracy of the parameters and their correlation matrix, one can 





derive the accuracy of the local flux calculations. The algorithm for 
correcting the coefficients based on measurements for burn up, 
power feed-back and temperature is applied in the modified version 
of the code CRIT(BIPR-6)-CS. (author). 7 refs, 3 figs, 3 tabs. 


12614 (IAEA-TECDOC-678, pp. 248-253) An equivalence 
principle for the adjoint neutron flux in lattice cell. Nasr, M. 
(Atomic Energy Authority, Cairo (Egypt)); Roushdy, H. International 
Atomic Energy Agency, Vienna (Austria). Dec 1992. (CONF- 
9110472-: Technical committee meeting and workshop on LWR 
core design parameters, Rez (Czechoslovakia), 7-11 Oct 1991). In 
Advanced calculational methods for power reactors and LWR core 
design parameters: Proceedings of a specialists meeting, held in 
Cadarache, France, 10-14 September 1990 and a technical com- 
mittee meeting and workshop held in Rez, Czechoslovakia, 7-11 
October 1991. [391p.] Order Number DE93619381. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The adjoint flux calculated by multigroup effective cross sections 
generated by considering the conservation of reaction rates in the 
direct flux has a noticeable error specially in the resonance energy 
range. In this work an equivalence principle for adjoint flux is de- 
veloped for the calculation of multigroup effective cross sections to 
be used in adjoint flux calculation. These multigroup effective cross 
sections can be tabulated as functions of two independent parame- 
ters, namely: the equivalent cross section and the total 
macroscopic cross section of the moderator medium. The numeri- 
cal calculations showed a linear dependence of the multigroup 
effective cross sections with the second parameter. (author). 8 refs, 
2 tabs. 


12615 (INIS-mf-13402, pp. 1.1-1-1.1-9) Generation of A 
modes and their use in flux mapping procedure. Kulkarni, A.K. 
(Bhabha Atomic Research Centre, Bombay (india). Theoretical 
Physics Div.). Canadian Nuclear Association, Toronto, ON 


(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[811p.] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 


Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 9 refs., 4 tabs. FLUX DENSITY/maps; 
MAPS; M CODES; RADIATION FLUX 


12616 (INIS-mf-13402, pp. 1.4-1.13) A combined neutron k- 
netics thermalhydraulics simulation. Gaboury, Gerald (McMaster 
Univ., Hamilton, ON (Canada)). Canadian Nuclear Association, 
Toronto, ON (Canada); Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [311p.] (CONF-9106378--; Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This is the full-text of the summary. See proceedings for full doc- 
ument. 

Short communication. REACTOR KINETICS/computerized simu- 
lation; HYDRODYNAMIC MODEL; HYDRODYNAMICS; NATURAL 
CONVECTION; NEUTRON DIFFUSION EQUATION; NEUTRONS; 
REACTOR SIMULATORS; TRANSIENTS 


12617 (INIS-mf-13402, pp. 3.2-9-3.2-10) Methodology for 
calculation of temperatures of uncovered in-core reactivity 
mechanisms. Fung, K.K. (Ontario Hydro, Toronto, ON (Canada)); 
Midvidy, W.I. Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[311p.] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 
See proceedings for the full document. 
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Short communication. 2 refs., 2 figs. TEMPERATURE COEFFI- 
CIENT/Awo-dimensional calculations; REACTIVITY; REACTOR 
CORES; REACTOR KINETICS; REACTOR KINETICS EQUA- 
TIONS 


12618 (INIS-mf-13469) Lifetime measurement of prompt 
neutrons using the neutronic noise analysis. Ortiz Servin, J.J. 
Universidad Autonoma Metropolitana, Mexico City (Mexico). 
Unidad Azcapotzalico. 1992. [106p.] (In Spanish). Source: OST; 
NTIS (US Sales Only); INIS. 

The purpose of this work is to estimate the life of the prompt 
neutrons, i, of a nuclear reactor utilizing the neutron noise analysis. 
This technique carry to development of mathematical model that is 
valid for lower powers reactor. The equation resulting convey to 
the observation about power spectrum behaviour respect to the 
frecquency. In this case, the reactor in study is the Triga Mark Ill of 
Nuclear Center of Mexico that it was provided of fission chambers 
for register the neutron fluxes. These fluxes was digitized and stor- 
age in computer disc as signals dependents of time, for later apply 
the Fourier Transformation and obtain the spectras. The spectras 
measured to different reactor powers were adjusted to the develop- 
ment equation before, using the method of square minimum and 
so estimate the parameter i. The analysis of results throw a value 
of 22.73 +/- 0.92 us. On the other hand, the calculate value to the 
resolve the kinetic equation of reactor defer in lower than 4 % 
about the estimate. Of this, it concludes that the model utilized is 
trusty with a good mistake margin, moreover of that the technique 
of Neutron Noise analysis demonstrate be competitive (Author). 


12619 (LA-UR-93-180) Asymptotic derivation of the simpli- 
fied P, equations. Larsen, E.W. (Michigan Univ., Ann Arbor, MI 
(United States). Dept. of Nuclear Engineering); Morel, J.E.; 
McGhee, J.M. Los Alamos National Lab., NM (United States). 
[1993]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36 ;FG02-92ER75709. Grant 
ECS-9107725. (CONF-930404—5: International topical meeting on 
mathematical methods and supercomputing in nuclear applications 
(M&C+SNA '93), Karlsruhe (Germany), 19-23 Apr 1993). Order 
Number DE93007342. Source: OSTI; NTIS; GPO Dep. 

The diffusion and simplified Py equations are derived from the 
transport equation by means of an asymptotic expansion in which 
the diffusion equation is the leading order approximation and the 
simplified Py equations are higher-order approximations. In addi- 
tion, the simplified P,, equations are reformulated in a “canonical” 
form that greatly facilitates the formulation of boundary conditions 
and the implementation of the resulting problem in a conventional 
multigroup diffusion code. Numerical comparisons of Sy, diffusion, 
and simplified Py solutions show that the simplified Py solutions 
often contain most of the transport corrections for the diffusion ap- 
proximation. 


12620 (ORNL/RSIC-—54, pp. 31-36) Out-of-core flux calcula- 
tion methods in Finland. Wasastjerna, F. (Technical Research 
Centre of Finland (Fl)). Oak Ridge National Lab., TN (United 
States). Radiation Shielding Information Center. Jun 1992. (CONF- 
920277-: Deterministic methods seminar and TORT workshop, 
Oak Ridge, TN (United States), 4-6 Feb 1992). In Deterministic 
methods in radiation transport: A compilation of papers presented 
February 4-5, 1992. 171p. Order Number DE92019067. Source: 
OSTI; NTIS; INIS. 

This paper describes the program systems used for radiation 
shielding calculations in Finland, with the main emphasis on the Sy 
branch of the REPVICS system. This branch is based on the well 
known ANISN and DOT series of programs. All calculations are 
based on BUGLE-80 data. Some of our calculations have been 
found to give results that agree better with measurements than 
could reasonably be expected, given the shortcomings of the basic 
data from which BUGLE-80 was obtained, and the probable reason 
for this fortuitous agreement is described. 


12621 (ORNL/RSIC—54, pp. 95-116) Nodal discrete- 
ordinates methods - an update. Badruzzaman, A. (Chevron Oil 
Field Research Co., La Habra, CA (US)). Oak Ridge National Lab.., 
TN (United States). Radiation Shielding Information Center. Jun 
1992. (CONF-920277—: Deterministic methods seminar and TORT 
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workshop, Oak Ridge, TN (United States), 4-6 Feb 1992). In Deter- 
ministic methods in radiation transport: A compilation of papers 
presented February 4-5, 1992. 171p. Order Number DE92019067. 
Source: OSTI; NTIS; INIS. 

The basic concepts in nodal discrete-ordinates methods are 
reviewed and the recent developments in these methods are dis- 
cussed. The methods evolved over several decades. By the 
mid-1980's, the approach with a polynomial expansion of the flux 
was successfully tested in solving large steady-state, three- 
dimensional problems with orthogonal geometries in criticality, 
shielding and well logging analyses. The method was far more ac- 
curate and efficient than conventional _finite-difference-based 
methods. The other approach, based on expanding the flux in ex- 
ponential basis functions, remained limited to (x-y) geometry. 
Recent advances include the extension of the polynomial expan- 
sion nodal method to curved geometry and triangular mesh, tests 
in parallel computer architectures, and coupling of the method to a 
boundary-fitted coordinate transformation technique for problems 
with complicated geometric configurations. The method was also 
extended to solve the time-dependent Boltzmann equation, with 
very encouraging results in model problems. The stability of the 
time-dependent algorithms was analyzed theoretically and numeri- 
cally. An asymptotic analysis of the steady-state method has 
predicted vastly superior performance characteristics in optically 
thick problems relative to those of standard deterministic methods 
which do poorly in such problems. These developments are dis- 
cussed and areas of further research are indicated. 


12622 (Y/DD-586) A method for transient, three- 
dimensional neutron transport calculations. Waddell, M.W. Jr. 
(Oak Ridge Y-12 Plant, TN (United States)); Dodds, H.L. Oak 
Ridge Y-12 Plant, TN (United States). 28 Dec 1992. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93007243. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes the development and evaluation of a 
method for solving the time-dependent, three-dimensional Boltz- 
mann transport model with explicit representation of delayed 
neutrons. A hybrid stochastic/deterministic technique is utilized with 
a Monte Carlo code embedded inside of a quasi-static kinetics 
framework. The time-dependent flux amplitude, which is usually 
fast varying, is computed deterministically by a conventional point 
kinetics algorithm. The point kinetics parameters, reactivity and 
generation time as well as the flux shape, which is usually slowly 
varying in time, are computed stochastically during the random 
walk of the Monte Carlo calculation. To verify the accuracy of this 
new method, several computational benchmark problems from the 
Argonne National Laboratory benchmark book, ANL-7416, were 
calculated. The results are shown to be in reasonably good agree- 
ment with other independently obtained solutions. The results 
obtained in this work indicate that the method/code is working 
properly and that it is economically feasible for many practical ap- 
plications provided a dedicated high performance workstation is 
available. 


2202 Components and Accessories 


Refer also to citation(s) 11896, 12441, 12442, 


12554, 12678, 
12702, 12707, 12724, 12767, 12774, 12776, 12790 


12623 (ANL/MCT/RP-72673, pp. 36-55) Corrosion. Chopra, 
O.K.; Chung, H.M.; Hull, A.B.; Loomis, B.A.; Natesan, K.; Park, 
J.H.; Ruther, W.E.; Wang, D.Y. Argonne National Lab., IL (United 
States). Materials and Components Technology Div. Apr 1991. In 
Materials and Components Technology Division research summary, 
1991. 199p. Order Number DE93006421. Source: OSTI; NTIS; 
INIS. 

Programs of the Corrosion Section address specific concerns re- 
lated to corrosion and the effect of various environments on the 
mechanical behavior of materials used in several types of energy 
systems. The section’s research is sponsored by various divisions 
of the Department of Energy and the Nuclear Regulatory Commis- 
sion, although industry-sponsored projects are also undertaken 
with DOE approval. Research on aqueous, gaseous, and 
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liquid-metal corrosion, thermodynamics and kinetics of gas-solid re- 
actions, and high-temperature mechanical properties in four major 
program areas is summarized below. 


12624 (ANL/MCT/RP—72673, pp. 56-75) Mechanics of mate- 
rials. Billone, M.C.; Hassanein, A.M.; Majumdar, S.; Park, J.Y.; 
Rest, J.; Thresh, H.R.; Wiencek, T.C. Argonne National Lab., IL 
(United States). Materials and Components Technology Div. Apr 
1991. In Materials and Components Technology Division research 
summary, 1991. 199p. Order Number DE93006421. Source: 
OSTI; NTIS; INIS. 

The programs carried out by the Mechanics of Materials Section 
may be divided into three broad areas: (1) mechanical testing and 
component examination and analysis in support of light water reac- 
tor (LWM) technology, (2) mathematical modeling and analysis of 
structures and systems in support of nuclear and nonnuclear 
energy development, and (3) fabrication and nuclear fuel repro- 
cessing. The third area reflects the incorporation (in 1990) of the 
former Fabrication Technology Section into the Mechanics of Mate- 
rials Section. Current work in the first area includes an ongoing 
program on environmentally assisted cracking of LWR structural 
components, stress corrosion cracking (SCC) of candidate nuclear 
waste canister alloys, metallurgical examination and mechanical 
testing of material from the lower head of the Three Mile Island 
Unit 2 (TMI-2) nuclear reactor, and analysis of failed components 
from operating nuclear power plants. 


12625 (EGG-M-92256) Component external leakage and 
rupture frequency estimates. Eide, S.A. (Los Alamos National 
Lab., NM (United States)); Khericha, S.T.; Calley, M.B.; Johnson, 
D.A. EG and G Idaho, Inc., Idaho Falls, ID (United States). [1992]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. (CONF-9301 16-32: Probabilistic safety 
assessment international topical meeting (PSA 93), Clearwater 
Beach, FL (United States), 27-29 Jan 1993). Order Number 
DE93005191. Source: OSTI; NTIS; INIS; GPO Dep. 

External leakage and rupture frequencies have been generated 
in a consistent manner from Licensee Event Reports covering US 
commercial nuclear reactor experience. Recommended frequencies 
cover a wide variety of components: piping (and elbows), valves, 
pumps, flanges, heat exchangers, and tanks. Leakages were de- 
fined as less than or equal to 50 gpm, and ruptures as greater 
than 50 gpm. External rupture frequencies are generally factors of 
25 or 100 times lower than the external leakage frequencies. 


12626 (EUR-14005/1) Chemistry studies in support of 
Phebus-FP: multicomponent aerosol behaviour. V. 1. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1992. [305p.] Contract 3017-86-08 ELISPGB. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A major programme of integral tests has been completed in the 
Falcon facility at Winfrith. This two-year programme was designed 
to study the transport of fission product vapours and aerosols un- 
der severe accident conditions. Simulant or trace-irradiated fuel 
samples were heated up to 2000 deg K together with bulk-reactor 
materials, and the transport of the released fission products was 
followed through a pathway that simulated to some degree the 
upper plenum, hot-leg structures and the containment. Various ana- 
lytical techniques were used to provide information on the chemical 
species and physical forms of the release. Mass spectrometry was 
developed to sample the high-temperature vapours at ambient 
pressure and determine their chemical forms, on-line gamma-ray 
spectroscopy was used to distinguish between gas-borne and de- 
posited radionuclides, and speciation samplers (Maypacks) were 
used to follow the chemical behaviour of iodine within the contain- 
ment vessel as a function of time. The experiments were designed 
and analysed with the assistance of modelling specialists to maxi- 
mize the benefit of this work for the assessment and development 
of primary circuit and containment codes. 


12627 (EUR-14524) Development and assessment of two 
decontamination processes: closed electropolishing system 
for decontamination of underwater surfaces -vibratory decon- 
tamination with abrasives. Benavides, E. (Equipos Nucleares, 





Madrid (Spain)); Fajardo, M. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1992. [43p.] Contract 
Fli1D-0065;Fl1D-0066. Source: OSTI; NTIS (US Sales Only); INIS. 

Two decontamination processes have been developed to decon- 
taminate the stainless steel components of nuclear power plants. 
The first process uses an underwater closed electropolishing sys- 
tem for the decontamination of large stainless steel surfaces in 
flooded systems without loss of electrolyte. Large underwater con- 
taminated areas can be treated with an electropolishing head 
covering an area of 2 m? in one step. The decontamination factors 
achieved with this technique range between 100 and 1000. The 
second process consists in the decontamination of nuclear compo- 
nents using vibratory equipment with self-cleaning abrasives 
generating a minimum quantity of waste. This technique may reach 
contamination factors similar to those obtained with other abrasive 
methods (brush abrasion, abrasive blasting, etc...). The obtained 
decontamination factors range between 5 and 50. Only a small 
quantity of waste is generated, which is treated and reduced in vol- 
ume by filtration and evaporation. 


12628 (FEl-2105) Numerical solution of reverse heat trans- 
fer problem for heat releasing walls at remarkable temperature 
inhomogeneities along perimeter. Artem’ev, V.K. (and others); 
Boltenko, Eh.A.; Viasenko, P.Yu. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst. 1990. [19p.] (in Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Algorithm and the program for numeric solution of the 
two-dimensional thermal conductivity problem linked with the deter- 
mination of temperature and density of the heat flux on the internal 
tube wall are presented according to the results of temperature 
measurements on the external surface. The problem is solved 
under the presence of heat release in the wall and notable temper- 
ature inhomogeneities along the perimeter. The calculations 
conducted have shown that notable differences of heat releasing 
surface temperature calculated values found from the solution of 
one-dimensional (taking no account of tangential heat overflow) 
and two-dimensional problems are possible. The differences make 
up 10-70 deg or 3-25% depending on the channel wall thickness. 9 
refs.; 6 figs. 


12629 (INIS-mf—13439, pp. 2.5.1-2.2.11) Salient aspects on 
the choice of classs 3 system - the diesel generating sets - 
engine, auxiliaries (Paper No. 2.5). Raghu, A.S. (Indira Gandhi 
Centre for Atomic Research, Kalpakkam (India)); Manjunatha, Y.C.; 
Sreenivasan, N.S. Department of Atomic Energy, Bombay (India). 
Board of Research in Nuclear Sciences. Jan 1992. [825p.] (CONF- 
9201134—: National symposium on advances in utility systems for 
industrial and nuclear installations, Bombay (India), 9-11 Jan 
1992). In Proceedings of the national symposium on advances in 
utility systems for industrial and nuclear installations (held at Bom- 
bay during January 9-11, 1992). Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The class 3 system is a basic requirement in all nuclear installa- 
tions. Selection of this major equipment and associated auxiliaries 
plays an important role in the overall performance and reliability of 
the whole system. This paper deals with various sub-systems of 
class 3 power like engine, alternator, auxiliaries. It deals with 
method of arriving at capacity of sets based on connected loads, 
starting requirement and choice of engine based on site conditions, 
fuel used, duty, speed, mean effective pressures, typical layout of 
set and auxiliaries with its various sub-systems. Various engine 
starting methods, advantages and disadvantages, area require- 
ments, choice of foundation, general guidlines for installation, 
testing and commissioning of medium size plant will be discussed 
in reference to applicable codes and practices. (author). 3 refs., 1 
fig. 


12630 (INIS-mf-13439, pp. 2.6.1-2.6.10) Salient aspects on 
the choice of class 3 system - diesel generator sets, alterna- 
tors, auxiliaries control and protection panels. (Paper No. 2.6). 
Raghu, A.S. (Indira Gandhi Centre for Atomic Research, 
Kalpakkam (India)); Manjunatha, Y.C.; Sreenivasan, N.S. Depart- 
ment of Atomic Energy, Bombay (india). Board of Research in 
Nuclear Sciences. Jan 1992. [825p.] (CONF-9201134—: National 
symposium on advances in utility systems for industrial and nuclear 
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installations, Bombay (India), 9-11 Jan 1992). In Proceedings of 
the national symposium on advances in utility systems for industrial 
and nuclear installations (held at Bombay during January 9-11, 
1992). Order Number DE93618031. Source: OSTI; NTIS (US 


Sales Only); INIS. 

The Class 3 system is a basic requirement in all nuclear installa- 
tions. Selection of this major equipment plays an important role in 
the overall performance and reliability of the whole system. The pa- 
per deals with the choice of alternator, rating, its auxiliaries along 
with control and protection requirements. (author). 3 refs., 4 figs. 


12631 (INIS-mf-13439, pp. 7.3.1-7.3.11) Pump discharge 
valve for sea water applications (Paper No. 7.3). Nagendra Ku- 
mar, B.V. (Fouress Engineering (india) Ltd., Bangalore (india)). 
Department of Atomic Energy, Bombay (India). Board of Research 
in Nuclear Sciences. Jan 1992. [825p.] (CONF-9201134—: National 
symposium on advances in utility systems for industrial and nuclear 
installations, Bombay (india), 9-11 Jan 1992). In Proceedings of 
the national symposium on advances in utility systems for industrial 
and nuclear installations (held at Bombay during January 9-11, 
1992). Order Number DE93618031. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Power stations, whether thermal or nuclear which are located in 
coastal regions find it most convenient to use sea water for cooling 
purposes. Sea water being highly corrosive places a serious re- 
striction on the available choice of materials for building the various 
equipment which come in direct contact with it. For reliability and 
extended service life, it is a proven method to use noble metals for 
such equipment. This would obviously mean increased costs. The 
present paper describes the development of a novel design of 
pump discharge valves for sea water applications. Surface in direct 
contact with sea water are lined with thin sheets of stainless steel 
by the newly developed insitu welding technique. The outer shell 
which provides the backup and strength is of carbon steel fabrica- 
tion or cast iron. The pumps discharge vaive itself is a cost saver 
since it replaces two valves - an isolating valve and a non return 
valve; and therefore, the newly developed pump discharge valve 
for sea water applications is expected to provide a cost effective 
and a reliable product which is as a stainless steel valve. The sub- 
ject coverage is in three parts. First part introduces the concept of 
pump discharge valve. The second part deals with the design and 
the relative economics. Lastly the dual advantages are highlighted. 
(author). 5 refs., 4 figs. 


12632 (INIS-mf-13439, pp. 7.6.1-7.6.12) Transient behaviour 
of steam and feed water system in nuclear power piant (Paper 
no. 7.6). Bhattacharya, B. (Development Consultants Ltd., Vashi 
(India)); Bandyopadhyay, S. Department of Atomic Energy, Bom- 
bay (india). Board of Research in Nuclear Sciences. Jan 1992. 
[825p.] (CONF-9201134—: National symposium on advances in util- 
ity systems for industrial and nuclear installations, Bombay (India), 
9-11 Jan 1992). In Proceedings of the national symposium on ad- 
vances in utility systems for industrial and nuclear installations 
(held at Bombay during January 9-11, 1992). Order Number 
DE93618031. Source: OSTI; NTIS (US Sales Only); INIS. 

In an operating nuclear power plant when the load changes, ei- 
ther due to grid demand or due to the change in reactor output, the 
steam and feed water system undergoes an unsteady state of op- 
eration - till the new steady load condition is established. During 
this transient operation, various parameters of the system undergo 
changes. To understand the exact nature of the changes in some 
important parameters like steam flow, feed flow, steam pressure, 
deaerator storage tank levels etc, the various plant components 
are modelled for dynamic simulation. Because of the large thermal 
inertia of the steam generator system, to study the effect of load 
changes due to grid demand, modelling of the steam generator it- 
self can be avoided, if it can be shown that the transient time - i.e. 
the interval between two steady state conditions are small. The 
present paper elaborates the modelling details of the various com- 
ponents, details of analysis by computer programme and the 
results obtained for some specific transient study applied to 235 
MWe nuclear power plant. (author). 4 refs., 7 figs. 


12633 (INIS-mf-13439, pp. 7.7.1-7.7.10) Condenser circulat- 
ing water system for 500 MWe units (Paper No. 7.7). Vasist, 
Sudheer (Nuclear Power Corporation, Bombay (india)); Sharma, 
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M.C.; Agarwal, N.K. Department of Atomic Energy, Bombay (india). 
Board of Research in Nuclear Sciences. Jan 1992. [825p.] (CONF- 
9201134—: National symposium on advances in utility systems for 
industrial and nuclear installations, Bombay (India), 9-11 Jan 
1992). In Proceedings of the national symposium on advances in 
utility systems for industrial and nuclear installations (held at Bom- 
bay during January 9-11, 1992). Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Condenser Circulating Water (CCW) system for Tarapur Atomic 
Power Project (TAPP), is a once-through system using sea water 
for cooling, envisaging a flow of 115,000 M*/hr to dissipare a con- 
denser heat load of 1.062x10 kcal/hr per unit to the sea. It is 
proposed to use pumps of 30,000 M3/hr developing 17.2 MWC 
head. Such large capacity pumps are to be manufactured indige- 
nously for the first time. Condensers with titanium tubes and 
titanium clad MS tube sheets are proposed to be used keeping in 
view the corrosive and erosive nature of the sea water. On load 
tube cleaning system (OLTCS) using sponge balls and debris filters 
located on the inlet of the condensers are to be used to maintain 
low fouling factors in the condenser tubes. Based on techno- 
economic comparison between the steel conduits and RCC 
tunnels, it has been proposed to use RCC tunnels for the CCW 
system. Hot water outlet from the condenser and other auxiliary 
systems is led through a specifically designed discharge structure. 
Model studies were carried out at Central Water and Power 
Research Station (CWPRS), Pune for the various discharge config- 
uration in order to achieve the stipulated temperature differentials. 
In order to handle the large amount of cooling water, centre flow 
rotating band type screens are considered on the inlet of pumps. 
These types of screens though very popular in power station 
abroad, are yet to be installed in any power station in India. The 
philosophy of unitised concepts has been adopted and each unit is 
fed from an independent CCW system. To safeguard against the 
corrosive nature of sea water all pumps internals are proposed to 
be manufactured with SS 316 and all portions of the steel pipe 
lines shall be internally lined with cement mortar. The design of the 
CCW system has been optimized based on minimum total evalu- 
ated cost. The paper highlights the salient features of the CCW 
system designed for the 500 MWe Nuclear Plants being set up at 
TAPP and RAPP. (author). 


12634 (INIS-XN-430) Severe accident management. Pre- 
vention and Mitigation. Nuclear Energy Agency, 75 - Paris 
(France). 1992. [49p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Effective planning for the management of severe accidents at 
nuclear power plants can produce both a reduction in the fre- 
quency of such accidents as well as the ability to mitigate their 
consequences if and when they should occur. This report provides 
an overview of accident management activities in OECD countries. 
It also presents the conclusions of a group of international experts 
regarding the development of accident management methods, the 
integration of accident management planning into reactor opera- 
tions, and the benefits of accident management. 


12635 (INIS-XN—432) The periodic safety review of nuclear 
power plants. Practices in OECD countries. Nuclear Energy 


Agency, 75 - Paris (France). 1992. [45p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 


Also published in French. 

This report gives an overview of the regulatory concepts and 
practices for the periodic safety review of nuclear power plants in 
OECD countries with nuclear power programmes. The statutory 
bases for such reviews, their objectives and the processes adopted 
are summarised against the background of each country’s regula- 
tory practices. Although periodic safety reviews are now, or will 
soon be, part of the regulatory process in the majority of countries, 
the national approaches to these reviews still differ considerably. 
This report includes numerous examples of the different concepts 
and practices in OECD countries, thereby illustrating the variety of 
ways adopted to reach the common goal of maintaining and im- 
proving nuclear safety. 


12636 


(LA-12359-MS) Seismic buckling capacity of unstiff- 
ened, free-standing steel containments. Farrar, C.R.; Duffey, 
T.A.; Goldman, P.A.; Bennett, J.G. Los Alamos National Lab., NM 
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(United States). Jul 1992. 150p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE93005325. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

An investigation of the seismic buckling capacity of two unstiff- 
ened, freestanding steel containments is reported. The first 
structure studied is a proposed next-generation containment whose 
geometry is driven by the need for a passive cooling mechanism. 
For the second structure, a survey of commercial nuclear reactor 
containments was used to develop a generic design indicative of 
existing unstiffened, free-standing containments. This generic struc- 
ture is also assumed to be indicative of a smaller scale version of 
the next-generation, passively cooled containments. A simple 
three-degree-of-freedom (3-DOF), axisymmetric model of the 
containments is analyzed using response spectrum methods to de- 
termine the zero-period acceleration that would produce a case of 
incipient buckling. Then, more refined numerical time-history analy- 
ses were performed using the ABAQUS finite element code. The 
numerical models were subjected to measured earthquake 
acceieration-time histories and to artificial earthquake acceleration- 
time histories whose response spectra matched the Reg. Guide 
1.60 design spectra, an eastern US site-specific design spectra, 
and a spectrum that includes soil-structure interaction effects. The 
effects of containment construction methods and the effects of the 
internal negative air pressure on containment buckling are exam- 
ined; applications of the work presented in this study to the 
development of a simplified margins assessment method are dis- 
cussed; and a summary of buckling concerns, which the authors 
feel have been inadequately addressed in Code Case N-284, is 
presented. In the conclusion, the level of safety of a proposed 
next-generation containment design for seismically induced buck- 
ling is compared with the level of safety of existing commercial 
nuclear power plant containments for this failure mode. 


12637 (NEI-SE-100) Proceedings of the IAEA specialists 
meeting on nuclear power plant lifetime assurance. Interna- 
tional Atomic Energy Agency, Vienna (Austria); Swedish Nuclear 
Power Inspectorate, Stockholm (Sweden). Dec 1990. [164p.] 
(CONF-9010200-: IAEA specialists meeting on nuclear power 
plant lifetime assurance, Stockholm (Sweden), 10-13 Oct 1990). 
Source: OSTI; NTIS; INIS. 

The purpose of this Specialists meeting was to provide an inter- 
national forum for a discussion on recent results in research and 
utility practice on: * methodologies to predetermine reactor key 
components lifetime (i.e. those components which are considered 
not replaceable or are replaceable but are costly in terms of capital 
expenditure and/or outage time to replace); * to measure parame- 
ters for estimating remaining life. The remaining life on each heavy 
component is determined using available data on: - original design 
documentation. - relevant degradation mechanisms (fracture, fail- 
ure, broken structure, corrosion, erosion, etc). - degradation of key 
component materials. - operational and maintenance history. - 
present state deriving from inspection, surveillance and monitoring 
records. - component examination and long term behaviour re- 
search. The meeting was expected to provide a vehicle to allow a 
better understanding of ageing phenomena of key reactor compo- 
nents and the effect of environmental factors. This is, the meeting 
was expected to improve knowledge of the topic of plant lifetime 
management and, thusly, to give some directions for further inves- 
tigations to achieve a higher level of NPP reliability, availability and 
safety. (au). 


126338 (NEI-SE-100, pp. 1-12) Failure and maintenance 
analysis of motor operated valves of TVO | and Il nuclear 
power plants. Simola, K. (Technical Research Centre of Finland, 
Espoo (Finland)); Laakso, K.; Haenninen, S.; Kasonen, M.; Unga, 
E. international Atomic Energy Agency, Vienna (Austria); Swedish 
Nuclear Power Inspectorate, Stockholm (Sweden). Dec 1990. 
[164p.] (CONF-9010200—: IAEA specialists meeting on nuclear 
power plant lifetime assurance, Stockholm (Sweden), 10-13 Oct 
1990). In Proceedings of the IAEA specialists meeting on nuclear 
power plant lifetime assurance. Order Number DE93621032. 
Source: OSTI; NTIS; INIS. 

Also presented at Scandinavian SRE Symposium, Nykoeping 
(SE), 8-10 Oct 1990. 





The analysis of operating experience, e.g. failure and mainte- 
nance data, gives valuable information on components behaviour 
in its operational environment. This knowledge can be used to 
reveal weaknesses in component and plan more effective mainte- 
nance practices and improve the component reliability. The efficient 
use of operating experiences requires systematic data collection 
systems, which are widely used in nuclear industry. For data analy- 
ses, both qualitative and quantitative methods are available in 
reliability engineering. In this paper, we demonstrate an analysis of 
motor operated valve operating experiences of four safety related 
systems in TVO | and Il. The data consists of nearly 200 failure 
and maintenance descriptions, which have been reported during 
the observation period 1.1.1981 - 31.12.1989. The analyses cover 
failures of both the valve itself and its electromechanical actuator. 
Failure mode and effect analysis (FMEA) and maintenance effects 
and criticality analysis (MECA) are used as operating experience 
analysis methods. Classifications were made on valve parts, failure 
modes, causes, effects, detection, and criticality, and recurring fail- 
ure causes and significant problem areas in valve operability were 
studied. The failure and maintenance descriptions are documented 
on particular FMEA and MECA sheets, from which data is easily 
retrievable and updatable for further analyses. As examples of 
quantitative studies, statistical analyses concerning repair and un- 
availability times anc failure trends are demonstrated. (au). 


12639 (NEI-SE-100, pp. 1.1-1.9) Plant lifetime assurance: 
An overview of ABB Atom activities. Engstroem, J. (ABB Atom, 
Vaesteraas (Sweden)); Ivars, R.; Legath, E. International Atomic 
Energy Agency, Vienna (Austria); Swedish Nuclear Power Inspec- 
torate, Stockholm (Sweden). Dec 1990. [164p.] (CONF-9010200-: 
IAEA specialists meeting on nuclear power plant lifetime assur- 
ance, Stockholm (Sweden), 10-13 Oct 1990). In Proceedings of the 
IAEA specialists meeting on nuclear power piant lifetime assur- 
ance. Order Number DE93621032. Source: OSTI; NTIS; INIS. 
The present paper gives an outline of ABB Atom activities re- 
lated to nuclear power plant lifetime assurance. Several projects 
are pursued in this area in which ABB Atom co-operates with the 
utilities concerned. The programs can be divided into those that 
aim primarily to enhance plant availability and those concerned 
with short- and long-term assurance of component function and re- 
liability. Some details in this regard are also presented. (au). 


12640 (NEI-SE-100, pp. 3.1-3.17) Probabilistic approach 
and related research for the remaining lifetime assessment of 
key nuclear plant component. Brunel, L. (CEA-CEN/Cadarache, 
Saint Paul Lez Durance (France)); Campan, J.L.; Crentsil, K.; Plo- 
yart, R. International Atomic Energy Agency, Vienna (Austria); 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Dec 
1990. [164p.] (CONF-9010200—-: IAEA specialists meeting on nu- 
clear power plant lifetime assurance, Stockholm (Sweden), 10-13 
Oct 1990). In Proceedings of the IAEA specialists meeting on nu- 
clear power plant lifetime assurance. Order Number DE93621032. 
Source: OSTI; NTIS; INIS. 

This paper presents an examination of maintenance practices 
and their links with research and development, in particular those 
relating to steam generators. 


12641 (NEI-SE-100, pp. 5.1-5.17) Determination of fatigue 
lifetime for NPPs components in accordance with the USSR 
strength regulations. Filatov, V.M. (MAEI, Moscow (Russian Fed- 
eration). Dept. of International Cooperation); Evropin, S.V.; 
Tashkinov, A.V. International Atomic Energy Agency, Vienna (Aus- 
tria); Swedish Nuclear Power Inspectorate, Stockholm (Sweden). 
Dec 1990. [164p.] (CONF-9010200—: IAEA specialists meeting on 
nuclear power plant lifetime assurance, Stockholm (Sweden), 10- 
13 Oct 1990). In Proceedings of the IAEA specialists meeting on 
nuclear power plant lifetime assurance. Order Number 
DE93621032. Source: OSTI; NTIS; INIS. 

The report presents the main principles to assess the fatigue life- 
time at the design stage which are laid in the USSR Regulations 
for NPPs components strength calculations. A number of positions 
is compared with the corresponding USA Codes, i.e. the ASME 
Code /2.3/. One of the strength criteria laid in the Regulations is 
the absence of macrocracks caused by cyclic loading in the struc- 
ture. The fatigue lifetime for the NPPs components is determined 
through analysis of fatigue and quasistatic materials damages up 
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to the critical value which is characteristic to the moment of crack 
formation. The equations for the fatigue curves obtained on the ba- 
sis of phenomenological approach or empirical fatigue curves are 
used. The basic initial data for calculation are the structure geome- 
try and its dimensions, the history of loading and thermal effect on 
it, residual stress data and also assured mechanical characteristics 
of structural materials and their welding joints. Besides, the influ- 
ence of operation factors on fatigue failure resistance is taken into 
account. (au). 


12642 (NEI-SE-100, pp. 7.1-7.14) Summary of the NEA/ 
CSNI Workshop on the safety assessment of reactor pressure 
vessels. Toerroenen, K. (VTT (Finland)); English, C.A.; Crutzen, 
S.; Hemsworth, B.; Noel, R.C. International Atomic Energy Agency, 
Vienna (Austria); Swedish Nuclear Power Inspectorate, Stockholm 
(Sweden). Dec 1990. [164p.] (CONF-9010200—: IAEA specialists 
meeting on nuclear power plant lifetime assurance, Stockholm 
(Sweden), 10-13 Oct 1990). In Proceedings of the IAEA specialists 
meeting on nuclear power plant lifetime assurance. Order Number 
DE93621032. Source: OSTI; NTIS; INIS. 

The workshop was initiated by the CSNI Principal Working 
Group No 3, Reactor Component Integrity as part of its programme 
concerned with the long term degradation and service life manage- 
ment of reactor components. A central issue in this context and in 
consideration of reactor plant license extension is the capability to 
provide reliable safety assessments of component integrity using 
available data and assessment methods. In this regard, The Princi- 
pal Working Group plans a systematic survey of reactor structural 
components critical to safety, commencing with pressure vessels. 
Existing knowledge and recent achievements in research on the 
behaviour of neutron irradiated materials, applications of fracture 
mechanics and probabilistic safety assessment methods provide 
comprehensive information to the regulatory bodies and plant oper- 
ators. The Group considered that a workshop penetrating the 
problems met by authorities, utilities and researchers assessing the 
safety of reactor pressure vessels would clarify the current state of 
knowledge and the need and direction for further research. This re- 
port is a summary of the NEA/CSNI workshop. (au). 


12643 (NEI-SE-100, pp. 9.1-9.25) Experience in application 
of recovering heat treatment to improve safety of power reac- 
tor pressure vessels. Stekolnikov, V.V. (OKB 'Gidropress’, MAEI, 
Moscow (Russian Federation)); Rogov, M.F.; Dragunov, Yu.G. 
International Atomic Energy Agency, Vienna (Austria); Swedish Nu- 
clear Power Inspectorate, Stockholm (Sweden). Dec 1990. [164p.] 
(CONF-9010200-: IAEA specialists meeting on nuclear power 
plant lifetime assurance, Stockholm (Sweden), 10-13 Oct 1990). In 
Proceedings of the IAEA specialists meeting on nuclear power 
plant lifetime assurance. Order Number DE93621032. Source: 
OSTI; NTIS; INIS. 

Assurance of safe operation of water-cooled and water- 
moderated power reactors during design lifetime and substantiation 
of possibility of their life extension is, to a large extent, related to 
assurance of the reactor vessel brittle strength with regards for ra- 
diation embrittlement of the vessel materials. A degree of material 
radiation embrittlement is determined by radiation conditions, as to 
temperature, neutron fluence, flux density, and neutron spectrum, 
as well as by initial characteristics of materials and, first of all, by 
content of alloying and impurity elements. Substantiation of brittle 
strength is based on the data on vessel strain-stressed state, data 
on possible flaws in material and characteristics of materials ob- 
tained in fracture toughness tests of specimens and data on shift 
of critical brittle temperature of metal during radiation. (au). 


12644 (NUREG/CP-0123-Suppi.1) Proceedings of the sec- 
ond NRC/ASME symposium on pump and valve testing errata: 
Supplement 1. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Engineering; American Society of Mechani- 
cal Engineers, New York, NY (United States). Board of Nuclear 
Codes and Standards. Nov 1992. 121p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). 
(CONF-920732—Suppl.1: 2. Nuclear Regulatory Commission 
(NRC)/American Society of Mechanical Engineers (ASME) sympo- 
sium on pump and valve testing, Washington, DC (United States), 
21-23 Jul 1992). Source: OSTI; NTIS; INIS; GPO. 
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This supplement provides revisions to papers included in 
NUREG/CP-0123, and the papers which were not included in the 
initial publication of NUREG/CP-0123. The 1992 Symposium on 
Pump and Valve Testing, jointly sponsored by the Board on Nu- 
clear Codes and Standards of the American Society of Mechanical 
Engineers and by the Nuclear Regulatory Commission, provided a 
forum for the discussion of current programs and methods for in- 
service testing and motor-operated valve testing at nuclear power 
plants. The symposium also provided an opportunity to discuss the 
need to improve testing in order to help ensure the reliable perfor- 
mance of pumps and valves. The participation of industry 
representatives, regulators, and consultants results in the discus- 
sion of a broad spectrum or ideas and perspectives regarding the 
improvement of inservice testing of pumps and valves at nuclear 
power plants. Individual papers have been cataloged separately. 


12645 (NUREG/CR-4219-Vol.9-No.1) Heavy-Section Steel 
Technology Program: Semiannual progress report, October 
1991—March 1992: Volume 9, No. 1. Pennell, W.E. (Oak Ridge 
National Lab., TN (United States)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Engineering; Oak 
Ridge National Lab., TN (United States). Nov 1992. 133p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). (ORNL/TM—9593/V9-N1). Source: OSTI; NTIS; INIS. 

The Heavy-Section Steel Technology (HSST) Program is con- 
ducted for the Nuclear Regulatory Commission (NRC) by Oak 
Ridge National Laboratory (ORNL). The program focus is on the 
development and validation of technology for the assessment of 
fracture-prevention margins in commercial nuclear reactor pressure 
vessels. The HSST Program is organized in 11 tasks: program 
management, fracture methodology and analysis, material charac- 
terization and properties, special technical assistance, fracture 
analysis computer programs, cleavage-crack initiation, cladding 
evaluations, pressurized-thermal-shock technology, analysis meth- 
ods validation, fracture evaluation tests, and warm prestressing. 
The program tasks have been structured to place emphasis on the 
resolution fracture issues with near-term licensing significance. Re- 
sources to execute the research tasks are drawn from ORNL with 
subcontract support from universities and other research laborato- 
ries. Close contact is maintained with the sister Heavy-Section 
Steel Irradiation (HSSI) Program at ORNL and with related re- 
search programs both in the United States and abroad. This report 
provides an overview of principal developments in each of the Il 
program tasks from October 1, 1991 to March 31, 1992. 


12646 (NUREG/CR-5961) Posttest destructive examination 
of the steel liner in a 1:6-scale reactor containment model. 
Lambert, L.D. (Sandia National Labs., Albuquerque, NM (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Sandia National Labs., Albuquerque, 
NM (United States). Feb 1993. 36p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (SAND~—92-1721). Source: OSTI; NTIS; INIS; 
GPO. 

A 1:6-scale model of a nuclear reactor containment model was 
built and tested at Sandia National Laboratories as part of research 
program sponsored by the Nuclear Regulatory Commission to in- 
vestigate containment overpressure test was terminated due to 
leakage from a large tear in the steel liner. A limited destructive ex- 
amination of the liner and anchorage system was conducted to 
gain information about the failure mechanism and is described. 
Sections of liner were removed in areas where liner distress was 
evident or where large strains were indicated by instrumentation 
during the test. The condition of the liner, anchorage system, and 
concrete for each of the regions that were investigated are de- 


scribed. The probable cause of the observed posttest condition of 
the liner is discussed. 


12647 (ORNL/RSIC-54, pp. 49-60) DOG -II input generator 
program for DOT3.5 code. Hayashi, Katsumi (Hitachi Engineering 
Co., Ibaraki (JP)); Handa, Hiroyuki; Yamada, Koubun; Kamogawa, 
Susumu; Takatsu, Hideyuki; Koizumi, Kouichi; Seki, Yasushi. Oak 
Ridge National Lab., TN (United States). Radiation Shielding Infor- 
mation Center. Jun 1992. (CONF-920277-: Deterministic methods 
seminar and TORT workshop, Oak Ridge, TN (United States), 4-6 
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Feb 1992). In Deterministic methods in radiation transport: A com- 
pilation of papers presented February 4-5, 1992. 171p. Order 
Number DE92019067. Source: OSTI; NTIS; INIS. 

DOT3.5 is widely used for radiation transport analysis of fission 
reactors, fusion experimental facilities and particle accelerators. We 
developed the input generator program for DOT3.5 code in aim to 
prepare input data effectively. Formar program DOG was devel- 
oped and used internally in Hitachi Engineering Company. In this 
new version DOG-Il, limitation for R-@ geometry was removed. All 
the input data is created by interactive method in front of color dis- 
play without using DOT3.5 manual. Also the geometry related input 
are easily created without calculation of precise curved mesh point. 
By using DOG-Il, reliable input data for DOT3.5 code is obtained 
easily and quickly. 


12648 (SAND-92-2917C) Detecting damaged cables using 
a preionized gas technique. Vigil, R.A. (Science and Engineering 
Associates, Inc., Albuquerque, NM (United States)); Jacobus, M.J.; 
Nelson, C.F. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 8p. Sponsored by Electric Power Research Inst., 
Palo Alto, CA (United States). DOE Contract AC04-76DP00789. 
(CONF-930254—2: EPRI workshop on power plant cable condition 
monitoring, San Francisco, CA (United States), 9-11 Feb 1993). 
Order Number DE93007588. Source: OSTI; NTIS; GPO Dep. 

Because of the difficulty in conducting electrical tests on un- 
shielded cables installed in conduits, experiments were conducted 
to develop a preionized gas condition monitoring technique to de- 
tect localized degradation of installed unshielded cables in 
conduits. Breakdown testing of various types of damaged and un- 
damaged cables was performed. Other test parameters examined 
were gas type, position of tie cable with respect to the conduit wall, 
length of cables, conduit configuration, conduit size, gas propaga- 
tion in conduits, and other parameters necessary for practical 
implementation of the technique. The principal conclusion of the 
test program is that high potential testing of cables in the presence 
of preionized helium gas provides essentially the same information 
as high potential testing in water. Using helium requires no greater 
effort and eliminates the practical disadvantage of using water. A 
test criterion of 30 kVde or 10 kVac would detect when 5 mils of in- 
sulation remain on one particular tested cable. No undamaged 
cable was noted to break down at these voltages. A high concen- 
tration of helium is required to achieve these results, but this is 
easily attained with straightforward. AC testing appears preferable 
to de testing because of the variability testing. However, dc testing 
may warrant further investigation because of its inherent advan- 
tages. The level of damage that a cable can incur without 
compromising its functionality in an accident environment has not 
yet been determined and is a subject of ongoing research. 


12649 (VTT-TIED-1231) The VITR6 program based on the 
R6 method. Talja, H. (Technical Research Centre of Finland, Es- 
poo (Finland). Nuclear Engineering Lab.). Technical Research 
Centre of Finland, Espoo (Finland). Mar 1991. [33p.] (In Finnish). 
Source: OSTI; NTIS; INIS. 

Two different categories of methods can be applied when as- 
sessing the integrity of flawed structures. Practically in all cases 
very accurate solutions can be obtained using numerical methods 
like the finite element method. However, the large modelling effort 
and the amount of necessary computer resources may limit the ap- 
plicability of that approach. For this reason a number of different 
engineering assessment methods have been developed. They are 
very practical tools for rapid fracture assessments and for sensitiv- 
ity studies completing finite element analyses. One of the most 
known and widely applied engineering fracture assessment meth- 
ods is the R6 method developed by CEGB (Central Electricity 
Generating Board) in U.K.. It can be applied in assessing the 
fracture behaviour of structures in the whole range of material be- 
haviour from brittle up to fully ductile cases. In the report the R6 
method and the VTTR6 code are described. As a computional ex- 
ample a sensitivity study for the failure analysis for a flawed 
pressure vessel is presented. (author). 


12650 


tance criteria: Revision 2. Daugherty, W.L. Westinghouse 
Savannah River Co., Aiken, SC (United States). 30 Jan 1990. 79p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


(WSRC-RP-89-208-Rev.2) Reactor tank UT accep- 





Contract ACO9-89SR18035. Order Number DE93004438. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SRS reactor tanks are constructed of type 304 stainless 
steel, with 0.5 inch thick walls. An ultrasonic (UT) in-service in- 
spection program has been developed for examination of these 
tanks, in accordance with the ISi Plan for the Savannah River Pro- 
duction Reactors Process Water System (DPSTM-88-100-1). Prior 
to initiation of these inspections, criteria for the disposition of any 
indications that might be found are required. A working group has 
been formed to review available information on the SRS reactor 
tanks and develop acceptance criteria. This working group includes 
nationally recognized experts in the nuclear industry. The working 
group has met three times and produced three documents describ- 
ing the proposed acceptance criteria, the technical basis for the 
criteria and a proposed initial sampling plan. This report transmits 
these three documents, which were prepared in accordance with 
the technical task plan and quality assurance plan for this task, task 
88-001-A- 1. In addition, this report summarizes the acceptance 
criteria and proposed sampling plan, and provides further interpre- 
tation of the intent of these three documents where necessary. 
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Refer also to citation(s) 12489, 12703, 12704, 12706, 12710, 
12711, 12713, 12715, 12716, 12717, 12718, 12719, 12723, 12726, 
12727, 12732, 12734, 12736, 12737, 12738, 12739, 12740, 12742, 
12743, 12744, 12745, 12752, 12944 


12651 (EUR-14196) Research and development projects, 
new processes binded at the stop of a fuel fabrication plant 
(Nukem-A). Wehner, E. (Nuklear-Chemie und -Metallurgie GmbH 
(NUKEM), Hanau (Germany)); Sohnius, B. Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1992. [140p.] (in 
German). Contract Fl1D-0028. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This research work is aimed at the assessment of new proce- 
dures in the framework of the decommissioning of the NUKEM-A 
facility, a plant used for over 30 years for the fabrication of Material 
Test Reactor (MTR) and Thorium High Temperature Reactor 
(THTR) fuel elements. Important issues in this work are the prepa- 
ration of detailed uranium and thorium contamination distribution 
maps in walls and floors, the execution of various dismantling and 
decontamination operations under health physics control, the large- 
scale treatment of arising primary waste and the minimization of 
secondary waste. 


12652 (INIS-mf-13464) Design of a quality assurance sys- 
tem in the nuclear fuel fabrication. Garcia Rojas Palacios, L. 
Secretaria de la Defensa Nacional, Mexico City (Mexico). Escuela 
Militarde Ingenieros. 1992. [235p.] (In Spanish). Source: OSTI; 
NTIS (US Sales Only); INIS. 

(A)For the first time a project on nuclear fuel fabrication is going 
to be lead in this country. For this reason the work is oriented to 
establish a quality assurance system for the different stages of fuel 
fabrication. (C) The work of this thesis was developed first by 
means of an analysis of quality philosophies of Deming, Ishikawa, 
Juran and Crosby from which several important points were 
stracted to be used in the designed quality system. Metrology and 
normalization are so important for quality control that a study of 
them is made considering definitions, unit systems and type of er- 
rors (for Metrology) as well as standards for quality systems, 
qualification, destructive and non destructive tests, shipment, pack- 
ing for nuclear power plants. With the standards as a basis, the 
working strategy for the system was reached, as well as the design 
of control cards and the design of documents for inspection con- 
trol, personnel and its documentation and finally the diagrams for 
each one of the fabrication stages. 


12653 (JAERI-M-92-155) Achievements of Japanese fuel ir- 
radiation experiments in HBWR. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Oct 1992. 48p. (In Japanese). Order Number 
DE93771420. Source: OSTI; NTIS; INIS. 

OECD NEA Halden Reactor Project started in 1958, and JAERI 
has been participated in the Project since 1967 on behalf of Japan- 
ese Government. During the participation period, not only JAERI 
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but also many Japanese companies and PNC, which cooperated 
with JAERI, have carried out many irradiation tests of fuel at 
HBWR. The Committee of the Halden Joint Research Programme 
was organized by agencies and companies, which joined the coop- 
erative researches, and the committee has worked to promote the 
cooperative researches. This report summarizes the achievements 
of the Halden Joint Research Programme on fuel irradiation tests 
between Jan. 1988 and Dec. 1990., as the Halden Project renews 
the agreement every three years. Some researches, which have 


not yet been completed in the period, are also included in this re- 
port. (author). 
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Refer also to citation(s) 12521, 12549, 12763, 12795, 12804, 
12855, 12874 


12654 (BARC—1992/E/012) Feedback compensation net- 
work design for KAPP reactor regulating system. Bairi, B.R. 
(Bhabha Atomic Research Centre, Bombay (india). Electronics 
Div.); Dixit, M.Y.; Aggarwal, S.K.; Ahmed, N.; Das, D. Bhabha 
Atomic Research Centre, Bombay (India). 1992. [48p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

The reactor power regulating system based on coolant differen- 
tial temperature across the boiler is inaccurate and sluggish 
because of the transport delays and time constants associated with 
temperature measurement. Moreover the control system cannot 
correct promptly the disturbances transmitted by the secondary 
system. Above problems can be easily overcome by the reactor 
control system based on neutron flux measured by the out of core 
ionisation chambers. The report describes the design and analysis 
of feedback compensation network based on neutron flux measure- 
ment. Closed loop system stabiity analysis of Kakrapar Atomic 
Power Plant has been made based on linearised transfer function 
models of sub-system, to achieve good gain and phase control 
margins. The control system responses have been tested using 
reactor functional simulator. The design has been verified by sam- 
pled data system analysis using Z transform of the reactor 
mathematical model. (author). 21 refs., 1 tab. 


12655 (BNL-48250) Algorithms for optimal redundancy al- 
location. Vandenkieboom, J.; Youngblood, R. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO2- 
76CH00016. (CONF-930116-30: Probabilistic safety assessment 
international topical meeting (PSA 93), Clearwater Beach, FL 
(United States), 27-29 Jan 1993). Order Number DE93005709. 
Source: OSTI; NTIS; GPO Dep. 

Heuristic and exact methods for solving the redundancy alloca- 
tion problem are compared to an approach based on genetic 
algorithms. The various methods are applied to the bridge problem, 
which has been used as a benchmark in earlier work on optimiza- 
tion methods. Comparisons are presented in terms of the best 
configuration found by each method, and the computation effort 
which was necessary in order to find it. 


12656 (CEA-CONF—-11134) The French Atomic Energy 
Commission program in the field of reactor instrumentation 
and control. Golinelli, C. (CEA Centre d’ Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d’Electronique et d'instrumentation 
Nucleaire); Bernard, P.; Thomas, J.B. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Electronique et 
d'Instrumentation Nucleaire. 1992. [12p.] (CONF-920511—: Sympo- 
sium on nuclear power plant instrumentation and control, Tokyo 
(Japan), 18-22 May 1992). Source: OSTI; NTIS (US Sales Only); 
INIS. 

The worldwide slowing-down of the nuclear reactor construction 
must not lead to decrease the Research and Development effort. 
Particularly, in the field of the Nuclear Instrumentation and Control, 
new technologies are quickly changing: sensors, electronics, op- 
tronics, computer science... The nuclear industry is reluctant to the 
introduction of new concepts and of sophisticated technologies. 
Safety requires highly qualified systems. The development process 
must respect each step: - interest evaluation of the new idea, - de- 
signing and manufacturing of a prototype equipment, - qualification 
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using an experimental facility or with a simulator, - qualification in 
operational condition (reliability, ageing, accidental standards...). 
We present an overview of the French CEA program covering the 
IC domain from the sensors to the operator screen. 


12657 (CONF-911106-98) Nuclear power plant perfor- 
mance study using neural networks. Guo, Z. (Tennessee Univ., 
Knoxville, TN (United States). Dept. of Nuclear Engineering); Uhrig, 
R.E. Tennessee Univ., Knoxville, TN (United States). Dept. of Nu- 
clear Engineering; Oak Ridge National Lab., TN (United States). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States); Tennessee Valley Authority, Knoxville, TN (United States). 
DOE Contract FG07-88ER12824 ;AC05-840R21400. From 1991 
Institute of Electrical and Electronic Engineers (IEEE) nuclear sci- 
ence symposium and medical imaging conference; Santa Fe, NM 
(United States); 2-9 Nov 1991. Order Number DE93003556. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the thermal performance data obtained 
from TVA Sequoyah nuclear power plant shows that the heat rate 
is changing constantly and the plant is probably losing some 
Megawatts of electric power due to the variation of the heat rate. It 
is very difficult to analyze the raw data recorded weekly during the 
full power operation of the plant because a nuclear power plant is 
a very complex system with thousands of parameters. The hybrid 
type of neural networks was set up to work as the internal model 
for prediction of the heat rate. Then, sensitivity study was applied 
to extract information about the key parameters which might 
strongly affect the plant thermal performance. 


12658 (CONF-930401-2) Considerations for control system 
software verification and validation specific to implementa- 
tions using distributed processor architectures. Munro, J.K. Jr. 
Oak Ridge National Lab., TN (United States). [1993]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Meeting on nuclear plant instrumentation, 
control and man-machine interface technologies; Oak Ridge, TN 
(United States); 18-21 Apr 1993. Order Number DE93007920. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Until recently, digital control systems have been implemented on 
centralized processing systems to function in one of several ways: 
(1) as a single processor control system; (2) as a supervisor at the 
top of a hierarchical network of multiple processors; or (3) in a 
client-server mode. Each of these architectures uses a very differ- 
ent set of communication protocols. The latter two architectures 
also belong to the category of distributed control systems. Dis- 
tributed control systems can have a central focus, as in the cases 
just cited, or be quite decentralized in a loosely coupled, shared re- 
sponsibility arrangement. This last architecture is analogous to 
autonomous hosts on a local area network. Each of the archi- 
tectures identified above will have a_ different set of 
architecture-associated issues to be addressed in the verification 
and validation activities during software development. This paper 
summarizes results of efforts to identify, describe, contrast, and 
compare these issues. 


12659 (CONF-930561—1) Human factors engineering: A 
key element of instrumentation and control system design. 
Knee, H.E. Oak Ridge National Lab., TN (United States). [1992]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 39. international instrumentation 
symposium; Albuquerque, NM (United States); 2-6 May 1993. Or- 
der Number DE93006731. Source: OSTI; NTIS; GPO Dep. 

Human factors engineering (HFE) has been in existence for a 
number of decades. Up until recently, however, its application to 
the design and operation of complex process control environments 
has been relatively conservative. In the nuclear industry, it took a 
major accident such as that at Three Mile Island - Unit 2 (TMI-2) to 
focus attention on the need for systematically accounting for the 
roles of humans in the control and maintenance of nuclear power 
plants (NPPs). Since TMI, the nuclear industry has made signifi- 
cant strides in fostering the use of HFE principals. This progress 
has been slowed to some degree due to the relatively anemic state 
of the US commercial nuclear power industry; however, new evolu- 
tionary and revolutionary nuclear design concepts are utilizing HFE 
principals and supporting research for advanced HFE concepts. 
Furthermore, a new Department of Energy (DOE) standard on HFE 
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design criteria is being developed. Since instrumentation and con- 
trols (l&C) provide the interface between humans and the systems 
to be monitored, diagnosed and controlled, much of the HFE work 
is key to successful 1&C. This paper will discuss HFE in the nu- 
clear industry, its recent role in nuclear |&C, and will discuss recent 
applications and future directions. 


12660 (DPW-53-239) Pile reactivity transient computer. 
Bancroft, L.C. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). 23 Jan 1953. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-348). Order Number DE93007133. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses a suggestion for an analog com- 
puter which might be developed to indicate continuously the xenon 
and samarium poison concentration in an SRP reactor. Such an 
instrument would relieve the area physicist of considerable compu- 
tation during periods of frequent scramming. The usefulness of the 
information obtained is well known: Prediction of control rod posi- 
tions for criticality makes start-ups safer and faster and comparison 
of actual rod positions versus computed positions indicates major 
changes in reactivity, such as might be caused by light-water leak- 
age into the moderator. Since such a computer would be a 
labor-saving device rather than an essential to reactor operation, it 
would have to be justified by low cost, reliability, and accuracy. 


12661 (DPW-53-904) 105-L, K, C, purification instrumenta- 
tion, liquid flow measurement. Langhaar, J.\W. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 16 Jun 1953. 1p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO09-76SR00001. (SR/H-332). 
Order Number DE93006636. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum discusses the purification instrumentation for 
liquid flow measurement. 


12662 (DPW-53-936) Project 8980, Savannah River Plant, 
100 Areas, automatic reactor control. Cist, J.D. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 24 Jun 1953. 1p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-335). 
Order Number DE93006639. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum discusses the development and installation of 
automatic reactor control for Savannah River reactors. 


12663 (DPW-53-1042) Instrumentation for monitoring sep- 
tifoils flow. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 15 Jul 1953. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SRO00001. (SR/H-351). Order Number DE93007566. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion and recommendations 
for instrumentation for monitoring septifoil flow. 


12664 (DPW-53-1043) [Design of Savannah River reactors’ 
control systems]. Worthington, H. Du Pont de Nemours (E.1.) and 
Co., Wilmington, DE (United States). 17 Jul 1953. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-352). Order Number DE93007567. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion of steps in the design, 
design review, and demonstration programs for Savannah River re- 
actors’ control systems. 


12665 (ECN-RX-91-089) Neural networks for sensor vali- 
dation and plant-wide monitoring. Eryurek, E. (Tennessee Univ., 
Knoxville, TN (United States). Dept. of Nuclear Engineering); Turk- 
can, E. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Aug 1991. [8p.] Source: OSTI; NTIS; INIS. 

The feasibility of using neural networks to characterize one or 
more variables as a function of other than related variables has 
been studied. Neural network or parallel distributed processing is 
found to be highly suitable for the development of relationships 
among various parameters. A sensor failure detection is studied, 





and it is shown that neural network models can be used to esti- 


mate the sensor readings during the absence of a sensor. (author). 
4 refs.; 3 figs. 


12666 (ECN-RX-92-018) Selection of hidden layer nodes in 
neural networks by statistical tests. Ciftcioglu, Ozer (istanbul 
Technical University (Turkey). Electrical Engineering Faculty); Turk- 
can, Erdinc. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). May 1992. [4p.] (CONF-9208209-: 6. Euro- 
pean Signal Processing Conference, EUSIPCO-1992, Brussels 
(Belgium), 24-27 Aug 1992). Source: OSTI; NTIS; INIS. 

A statistical methodology for selection of the number of hidden 
layer nodes in feedforward neural networks is described. The 
method considers the network as an empirical model for the exper- 
imental data set subject to pattern classification so that the 
selection process becomes a model estimation through parameter 
identification. The solution is performed for an overdetermined esti- 
mation problem for identification using nonlinear least squares 
minimization technique. The number of the hidden layer nodes is 
determined as result of hypothesis testing. Accordingly the redun- 
dant network structure with respect to the number of parameters is 
avoided and the classification error being kept to a minimum. (au- 
thor). 11 refs.; 4 figs.; 1 tab. 


12667 (ECN-RX-92-033) On-line plant-wide monitoring us- 
ing neural networks: Paper submitted to 8th Power Plant 
Dynamics, Control and Testing Symposium, May 27-29, 1992, 
Knoxville, Tennessee, USA. Turkcan, E. (Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands)); Ciftcioglu, O.; 
Eryurek, E.; Upadhyaya, B.R. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Jun 1992. [13p.] (CONF- 
920538—: 8. power plant dynamics, control and testing symposium, 
Knoxville, TN (United States), 27-29 May 1992). Source: OSTI; 
NTIS; INIS. 

The on-line signal analysis system designed for a multi-level 
mode operation using neural networks is described. The system is 
capable of monitoring the plant states by tracking different number 
of signals up to 32 simultaneously. The data used for this study 
were acquired from the Borssele Nuclear Power Plant (PWR type), 
and using the on-line monitoring system. An on-line plant-wide 
monitoring study using a multilayer neural network model is 
discussed in this paper. The back-propagation neural network algo- 
rithm is used for training the network. The technique assumes that 
each physical state of the power plant can be represented by a 
unique pattern of instrument readings which can be related to the 
condition of the plant. When disturbance occurs, the sensor read- 
ings undergo a transient, and form a different set of patterns which 
represent the new operational status. Diagnosing these patterns 
can be helpful in identifying this new state of the power plant. To 
this end, plant-wide monitoring with neutral networks is one of the 
new techniques in real-time applications. (author). 9 refs.; 5 figs. 


12668 (HW-10559) Final report on Production Test 105-58- 
P — B Pile reactivity under shutdown conditions. Kruesi, F.E. 
Hanford Works, Richland, WA (United States). 19 Jul 1948. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93006682. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Following the shutdown of the B Pile in March 1946 a method 
was devised for monitoring the sub-critical reactivity such that any 
significant change in neutron flux would be detected. This report 
summarizes the status of the unit until its start up in July 1948. 


12669 (HW-13435) Final report on Production Test No. 
105-245-P — Effectiveness of cadmium coated splines. Carson, 
A.B. Hanford Works, Richland, WA (United States). 19 May 1949. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93006683. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report discussed cadmium coated splines which have been 
developed to supplement the regular control rod systems under 
emergency shutdown conditions from higher power levels. The ob- 
jective of this test was to determine the effectiveness of one such 
spline placed in a tube in the central zone of a pile, and of two 
splines in the same tube. In addition, the process control group of 
the P Division asked that probable spline requirements for safe 
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operation at various power levels be estimated, and the details in- 
cluded in this report. The results of the test indicated a reactivity 
value of 10.5 + 1.0 ih for a single spline, and 19.0 ih + 1.0 ihfor 
two splines in tube 1674-B under the loading conditions of 4-27-49, 
the date of the test. The temperature rise of the cooling water for 
this tube under these conditions was found to be 37.2°C for 275 
MW operation. 


12670 (HW-25082) Final report on Production Test No. 
105-1-MR — Poison column control during reactor operation. 
Schilling, R.D.; Hess, K.W. General Electric Co., Richland, WA 
(United States). Nucleonics Div. 24 Jul 1952. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93006701. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The lack of control rod capacity in the reactors with nine rods is 
causing significant production losses. The present control system, 
which functioned satisfactorily at a 300 MW equilibrium power 
level, is unable to counteract the larger startup reactivity transient 
effects at the current high power levels. This lack of strength 
causes the power level to be restricted during startup. The control 
system is also not flexible enough to prevent outages for the dis- 
charge of temporary poison. (1) A method of obtaining the required 
supplementary control strength and flexibility has been conceived. 
(2) and equipment developed for this purpose. The purpose of this 
test. (3) was to demonstrate the operational feasibility of the spe- 
cial front and rear face equipment which was designed to permit 
the routine charging and discharging of poison slugs at selected 
process tubes during periods of reactor operation. This report 
presents the data, results and conclusions obtained from the trial 
use of this equipment. 


12671 (IAEA-TECDOC-678, pp. 280-284) Operation flexibil- 
ity and availability improvements using BEACON, an advanced 
core monitoring system. Nguyen, T.Q. (Westinghouse Commer- 
cial Nuclear Fuel Div., Pittsburgh, PA (United States)); Miller, R.W.; 


Casadei, A.L.; Doshi, P.K. International Atomic Energy Agency, Vi- 
enna (Austria). Dec 1992. (CONF-9110472-: Technical committee 
meeting and workshop on LWR core design parameters, Rez 
(Czechoslovakia), 7-11 Oct 1991). In Advanced calculational meth- 
ods for power reactors and LWA core design parameters: 
Proceedings of a specialists meeting, held in Cadarache, France, 
10-14 September 1990 and a technical committee meeting and 


workshop held in Rez, Czechoslovakia, 7-11 October 1991. 
[391p.] Order Number DE93619381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In response to utilities needs in improving plant operation flexibil- 
ity and plant availability, Westinghouse introduced the advanced 
core monitoring and operational support system, BEACON, two 
years ago. Since then, the continuous development of the BEA- 
CON system has led to significant advances in further reducing 
utilities Operation and Maintenance (O and M) costs. The develop- 
ment of the BEACON system is made possible by two 
breakthroughs: (1) advanced numerical method to solve the 
diffusion equations extremely fast and (2) development of cost ef- 
fective, state-of-the-art computing system, workstation. This paper 
presents the numerical scheme used in the neutronic solution and 
how BEACON uses the core instrumentations to provide the con- 
tinuous three-dimensional (3D) core power distribution. Once the 
state of the core is known on a continuous basis, several indirect 
surveillance and/or Technical Specifications on core power distribu- 
tion can be relaxed or totally eliminated. Section 1 outlines the 
numerical scheme used in BEACON for solving the diffusion equa- 
tions and to provide the 3D continuous power distribution. Section 
2 describes the hardware requirements. Section 3 discusses appli- 
cations of BEACON to improve plant operation flexibility and plant 
availability. Examples of actual BEACON usage to demonstrate its 
effectiveness are presented in Section 4 and the paper is closed 
with a summary of future directions. (author). 4 refs, 6 figs. 


12672 (INIS-mf—13402, pp. 1.4-9-1.4-10) Statistical approach 
to compliance with maximum channel power licence limits in 
Ontario Hydro reactors. Olive, C.G. (Ontario Hydro, Toronto, ON 
(Canada)); Sermer, P. Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
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[311p.] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 


Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 


Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full document 

Short communication. 4 refs. BRUCE-1 REACTOR/operating 
licenses; POWER DISTRIBUTION/probabilistic estimation; BRUCE- 
2 REACTOR; BRUCE-3 REACTOR; BRUCE-4 REACTOR; 
BURNUP; COMPUTERIZED SIMULATION; ERRORS; FUEL 
CHANNELS; REACTOR LICENSING; REACTOR MONITORING 
SYSTEMS; REACTOR OPERATION; REACTOR SIMULATORS; S 
CODES; STATISTICAL MODELS 


12673 (INIS-mf—13402, pp. 3.3-3.9) Reliability assessment 
for safety critical systems. Taylor, R.P. (Atomic Energy Control 
Board, Ottawa, ON (Canada)); Tougas, L.; Mills, S.E. Canadian 
Nuclear Association, Toronto, ON (Canada); Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1991. [311p.] (CONF-9106378-: 
Annual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DES3610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. COMPUTERIZED CONTROL SYSTEMS/ 
system failure analysis; COMPUTER CODES; PERFORMANCE 
TESTING; REACTOR SAFETY; RELIABILITY 


12674 (INIS-mf-13439, pp. 5.2.1-5.2.11) PLC and SCADA 
system for offsite areas of nuclear power plants (Paper No. 
5.2). Das, Pramathes (Development Consultants Limited, Vashi (In- 
dia)). Department of Atomic Energy, Bombay (India). Board of 
Research in Nuclear Sciences. Jan 1992. [825p.] (CONF-9201134— 
: National symposium on advances in utility systems for industrial 
and nuclear installations, Bombay (India), 9-11 Jan 1992). In Pro- 
ceedings of the national symposium on advances in utility systems 
for industrial and nuclear installations (held at Bombay during Jan- 
uary 9-11, 1992). Order Number DE93618031. Source: OSTI; 
NTIS (US Sales Only); INIS. 

With the advent of microprocessor, digital signal processing has 
become very convenient and economic. Hence, microprocessor 
based distributed supervisory control and data acquisition (SCADA) 
would be appropriate for automation for interlock, protection and 
sequential operation of the offsite packages in modern nuclear 
power plant. The need for monitoring of some vital parameters of 
the offsite packages are being felt in the operation of nuclear 
power plants since lack of some of these vital information had led 
to loss of units, unsafe or inefficient operation. Bearing in mind the 
locations of the various offsites, a geographically distributed archi- 
tecture is conceived consisting of decentralised intelligence 
networked with high speed communication link. The system shall 
be modular with future upgradeability. (author). 3 figs. 


12675 


(KIYal-91-13) An estimation of system efficiency of 
automatic power control of RBMK-1000 at spontaneous mov- 


ing of rods of control and protection system (CPS). 
Mar’yanenko, V.D.; Kuchin, A.V.; Tokarevskij, V.V.; Khalimonchuk, 
V.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1991. [27p.] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

A work logic of CPS automatic control rods is described. It re- 
lates to RBMK-1000 reactor in automatic regimes: (a) reactor 
control by the automatic power regulation rods (AR); (b) reactor 
control by the automatic system of local automatic regulation and 
protection (LAR-LAP). Calculation results of the spontaneous CPS 
rod removal on energy release field of RBMK-1000 reactor at con- 
trol of its power in automatic regime by the regulator AR or system 
LAR as in regime "OR” (Overcompensation Regime) so in the case 


when this signal in initial state is not formed. 2 refs.; 7 tables. (au- 
thor). 
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12676 (LUTFD2-TFRT-1040) Knowledge-based methods 
for control systems. Larsson, J.E. Lund Univ. (Sweden). Dept. of 
Automatic Control. 1992. [236p.] Source: OSTI; NTIS; INIS. 

This thesis consists of three projects which combine artificial in- 
telligence and control. The first part describes an expert system 
interface for system identification, using the interactive identification 
program Idpac. The interface works as an intelligent help system, 
using the command spy strategy. It contains a multitude of help 
system ideas. The concept of scripts is introduced as a data struc- 
ture used to describe the procedural part of the knowledge in the 
interface. Production rules are used to represent diagnostic knowl- 
edge. A small knowledge database of scripts and rules has been 
developed and an example run is shown. The second part de- 
scribes an expert system for frequency response analysis. This is 
one of the oldest and most widely used methods to determine the 
dynamics of a stable linear system. Though quite simple, it re- 
quires knowledge and experience of the user, in order to produce 
reliable results. The expert system is designed to help the user in 
performing the analysis. It checks whether the system is linear, 
finds the frequency and amplitude ranges, verifies the results, and, 
if errors should occur, tries to give explanation and remedies for 
them. The third part describes three diagnostic methods for use 
with industrial processes. They are measurement validation, i.e., 
consistency checking of sensor and measurement values using 
any redundancy of instrumentation; alarm analysis, i.e. analysis of 
multiple alarm situations to find which alarms are directly 
connected to primary faults and which alarms are consequential ef- 
fects of the primary ones; and fault diagnosis, i.e., a search for the 
causes of and remedies for faults. The three methods use multi- 
level flow models, (MFM), to describe the target process. They 
have been implemented in the programming tool G2, and success- 
fully tested on two small processes. (164 refs.) (au). 


12677 (NEI-SE-100, pp. 1-11) Reliability centered mainte- 
nance applied to the control rod drives of a nuclear power 
reactor. Lyytikaeinen, A. (Technical Research Centre of Finland, 
Espoo (Finland)); Holmberg, J.; Unga, E. International Atomic 
Energy Agency, Vienna (Austria); Swedish Nuclear Power Inspec- 
torate, Stockholm (Sweden). Dec 1990. [164p.] (CONF-9010200—: 
IAEA specialists meeting on nuclear power pl..t lifetime assur- 
ance, Stockholm (Sweden), 10-12 Oct 1990). In Proceedings of the 
IAEA specialists meeting on nuclear power plant lifetime assur- 
ance. Order Number DE93621032. Source: OSTI; NTIS; INIS. 

Also presented at the Scandinavian SRE Symposium, Nykoeping 
(SE), 8-10 Oct 1990. 

Reliability Centered Maintenance (RCM) offers a hybrid reliability 
analysis methodology to evaluate the level of maintenance and di- 
rect the resources in an effective manner. The RCM analysis 
consists of several steps, including a Logic Tree Analysis (LTA) for 
identification of applicable and efficient preventive maintenance 
task. As a result of the analysis the total amount of maintenance of 
equipment is decreased or increased, depending on whether the 
failures are potential having adverse effects on plant safety, avail- 
ability or econornics. A RCM analysis results thus in an improved 
preventive maintenance program, which is supposed to decrease 
the maintenance and outage costs and at the same time increase 
the system safety and reliability. A problem is the relatively large 
and slow analysis effort, the fact which tends to inhibit the large 
scale and continuous application of this useful method. A case 
study is described, in which the control rod equipment at the TVO 
\/Il nuclear units was analyzed and the problematics of the RCM- 
method is discussed. (au). 


12678 (WSRC-TR-90-414) FLOWTRAN-TF code _ bench- 
marking. Flach, G.P. (ed.). Westinghouse Savannah River Co., 
Aiken, SC (United States). Dec 1990. 42p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93002961. Source: OSTI; NTIS; GPO Dep. 
FLOWTRAN-TF is a two-component (air-water), two-phase 
thermal-hydraulics code designed for performing accident analyses 
of SRS reactor fuel assemblies during the Emergency Cooling Sys- 
tem (ECS) phase of a Double Ended Guillotine Break (DEGB) 
Loss Of Coolant Accident (LOCA). A description of the code is 
given by Flach et al. (1990). This report provides benchmarking re- 
sults for the version of FLOWTRAN-TF used to compute the 





Recommended K-Reactor Restart ECS Power Limit (Smith et al., 
1990a; 1990b). Individual constitutive relations are benchmarked in 
Sections 2 through 5 while in Sections 6 and 7 integral code 
benchmarking results are presented. An overall assessment of 
FLOWTRAN-TF for its intended use in computing the ECS power 
limit completes the document. 
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Refer also to citation(s) 12155, 12257, 12553, 12773, 12777, 
12782, 12858, 12868, 13768, 13786 


12679 (CEAC-R-9-92) Preliminary evaluation of radiologi- 
cal impact over the population due to radioactive gases and 
aerosol releases during normal exploitation of Juragua’s Nu- 
clear Power Plant. Breijo, E. (Instituto Superior de Ciencia y 
Tecnologia Nuclear (ISCTN), La Habana (Cuba)); Cardenas, G. 
Comision de Energia Atomica, La Habana (Cuba). 1992. [13p.] (in 
Spanish). Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we made an estimation of radiological influences of 
gases and aerosoles releases over the population during the 
normal exploitation of Juragua’s Nuclear Power Station. We deter- 
mined the behaviour of the dilution factor and other factors that 
causes ground contamination. Also, it was calculated the quantities 
of equivalent doses by different exposition ways and it was done 
an evaluation of the individual and collective radiological risk. 


12680 (CEA-R-5604) Contribution to the study of gaseous 


molecular iodine washout by natural rains. Fournier-Bidoz, V. 
(CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France)). CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). 19 Dec 1991. [270p.] (in French). Source: 
OSTI; NTIS (US Sales Only); INIS. 

This study is part of researches about nuclear accident predic- 
tion consequences on the environment. It concerns transfering of 


molecular gaseous iodine into liquids and especially precipitation 
scavenging below the cloud (washout). Bibliographic data directly 
concerned with this study (iodine’s aqueous chemistry, aqueous to 
gaseous phases transfer) and also with its global frame-work (at- 
mospheric release from a nuclear reactor in accidental situation 
and the behaviour of atmospheric iodine) are presented. Several 
experimental approaches have been performed in laboratory and 
on field. An aqueous to gaseous phase transfer simulator allowed 
us to isolate parameters involved in absorption and desorption of 
the halogen. Field experiments permit to quantify dry deposition on 
different solutions and to get a better insight of the phenomenon. 
Extrapolation of the whole results to precipitation scavenging of 
gaseous iodine |, by natural rains suggests that the process is an 
irreversible one. Washout rate values acquired during rainy experi- 
ments with molecular iodine emission or in a laboratory rainfall 
simulator agree with literatures data relative to irreversibility. How- 
ever and even if reversibility was efficient it was not possible to 
clearly exhibit it according to experimental conditions. Moreover, 
the analytical iodine method which leads to a good experimental 
study has been presented. 


12681 (DPW-53-1019) Decontamination of process water 
by ion exchange. Davis, M.W. Jr. Du Pont de Nemours (E.1.) and 
Co., Wilmington, DE (United States). Explosives Dept. 10 Jul 1953. 
ip. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-345). Order Number 
DE93007130. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion of the decontamination 
of process water by ion exchange. 


12682 (HW-31130) Disposal of 100-C effluent through 
ground percolation. Honstead, J.F. Hanford Atomic Products 
Operation, Richland, WA (United States). 15 Mar 1954. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE93006843. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
radioactive effluents; LIQUID WASTES; PONDS; HYDROLOGY; 
RADIOACTIVE WASTE DISPOSAL 
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12683 (INIS-mf-13435) Safety and operating reliability of 
reactor VVER (external load). Pecinka, L. (ed.). Ceska Nuk- 
learni Spolecnost, Prague (Czechoslovakia); Ceskoslovenska 
Vedeckotechnicka Spolecnost Skoda, Prague (Czechoslo- 
vakia); Ceskoslovenska Vedeckotechnicka Spolecnost UJV, Rez 
(Czechoslovakia). 1992. [129p.] (In Czech, Slovak). (CONF- 
9012162—: Safety and operating reliability of the WWER reactor, 
Marianske Lazne (Czechoslovakia), 11-12 Dec 1990). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The proceedings contain 12 papers, all inputted in INIS. The pa- 
pers deal with seismic risk calculations both prior to nuclear power 
plant construction and during operation. The effectiveness of anti- 
seismic devices in nuclear power plants is evaluated using 
mathematical models. Calculations are given of the delay in drop 
of a regulating assembly in case of an earthquake. Two papers 
deal with the lifetime and the vibration diagnostics of piping, one 
paper tries to clarify the complexity of the ASME code. (M.D.) 80 
refs., 41 figs., 25 tabs. 


12684 (WHC-EP—0261-Rev.2) Light water reactor support 
facilities description: New production reactor: Revision 2. 
Carlson, A.B. (Westinghouse Hanford Co., Richland, WA (United 
States)); Kusler, L.E.; Pajunen, A.L.; Reddick, G.W. Jr.; Schofield, 
J.S.; Elgert, O.J.; Jackson, R.R.; Haynes, R.H.; Heaberlin, S.W.; 
Jenquin, U.P.; Luksic, A.T. Westinghouse Hanford Co., Richland, 
WA (United States). Mar 1991. 435p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE93005860. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The US Department of Energy (DOE) is developing an environ- 
mental impact statement (EIS) to evaluate the environmental 
impacts of the proposed siting, construction, and operation of a 
new production reactor (NPR). The environmental analysis is con- 
sidering three alternative reactor types for production of defense 
materials: Heavy-Water Reactor (HWR), Modular High-Temperature 
Gas-Cooled Reactor (MHTGR), and Light-Water Reactor (LWR). 
Each of the proposed reactor types requires additional facilities to 
support the production operations. The support functions include 
the capability to fabricate fuel and targets to prepare new reactor 
charges, the capability to process targets by extracting the product 
materials from irradiated target rods, and the capability to handle 
spent reactor fuel. The purpose of this document is to provide a 
description of the processes and facilities required to perform the 
reactor supporting functions assuming the LWR alternative is se- 
lected as the NPR. In addition to these descriptions, environmental 
releases associated with construction activities, normal operation, 
and bounding potential-accident events are estimated. 


12685 (WHC-EP—0262-Rev.2) Generic light water reactor 
plant description: New production reactor: Revision 2. Shultz, 
M.V. Jr. (Westinghouse Hanford Co., Richland, WA (United 
States)); Heaberlin, S.W.; Jaeckle, J.W.; Jenquin, U.P.; Scobel, J.; 
Amaria, N.D.; Boritz, R.C.; Edmondson, A.D.; Golshani, M.; Kwan, 
H.W.; Lingappan, K.G.; Petersen, G.S.; Singh, G.; Siu, 
R.Westinghouse Hanford Co., Richland, WA (United States). Mar 
1991. 580p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93005859. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purpose of this report is to provide description of a Generic 
Light Water Reactor-New Production Reactor (LWR-NPR) plant for 
use in the preparation of an Environmental Impact Statement (EIS) 
for the siting, construction, and operation of the LWR-NPR at the 
Idaho National Engineering Laboratory (INEL) and Savannah River 
Plant (SRP) sites. (The LWR-NPR at the Hanford Site is the con- 
verted WNP-1 plant). The configuration and parameters of WNP-1 
described in WHC-EP-0263 Revision 1 (WHC 1990) will be used to 
obtain design data for the Generic LWR-NPR plant. As environ- 
mental effects are of primary concern in the EIS, the plant effluents 
and plant systems that directly interact with the environment will be 
described in particular detail. This generic LWR-NPR_ report 
includes description of plant features and data tailored to the Han- 
ford Site meteorological conditions, and makeup and blowdown to 
the Columbia River. Section 9 of this report contains the plant de- 
sign alternatives investigated for WNP-1 which led to the selection 
of the specific features described herein, e.g., mechanical cooling 
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towers versus natural draft cooling towers. Site-specific features for 
siting the LWR-NPR at INEL and SRP sites will require similar in- 
vestigation. These features include water intake and discharge 
systems, sanitary and chemical waste treatment systems, heat dis- 
sipation systems, and power transmission facility. The key design 
requirements of WNP-1 are listed and applicable requirements for 
a generic LWR are identified. This report contains the reactor siting 
requirements and the generic LWR-NPR plant description based on 
the WNP-1 design and parameters. 


12686 (WHC-EP-0340) Transportation plan, New Produc- 
tion Reactor at the Hanford Site. Daling, P.M.; Evans, R.A.; 
Hansen, C.D. Westinghouse Hanford Co., Richland, WA (United 
States). Mar 1991. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DES93006858. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report was prepared in support of the New Production Re- 
actor (NPR) Environmental Impact Statement (EIS) and provides 
information necessary to characterize the onsite transportation im- 
pacts associated with siting an NPR at the Hanford Site (Hanford). 
The document presents descriptive information on the transporta- 
tion network (including highway, rail, and barge transport modes), 
as well as Hanford traffic statistics. Traffic statistics are presented 
for calendar year 1988 (CY 1988) as representative of annual traf- 
fic statistics for Hanford. This document also presents estimates of 
the radiological impacts of siting an NPR at Hanford. Radiological 
impacts are presented in terms of the radiological doses to the 
population surrounding the site and to maximally exposed individu- 
als from routine (incident-free) transport of radioactive materials as 
well as the radiological risks to the population and radiological con- 
sequences of bounding accidents involving tritium fuel cycle 
materials. Transportation impact data are presented for three NPR 
technology options, including light water reactor (LWR), heavy 
water reactor (HWR), and modular high-temperature gas-cooled re- 
actor (MHTGR) technologies. 


12687 (WHC-EP-0475-1) Facility effluent monitoring plan 
for the fast flux test facility. Nickels, J.M.; Dahl, N.R. Westing- 
house Hanford Co., Richland, WA (United States). Nov 1992. 
105p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. Order Number DE93005876. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A facility effluent monitoring plan is required by the US Depart- 
ment of Energy in US Department of Energy Order 5400.1 for any 
operations that involve hazardous materials and radioactive 
substances that could affect employee or public safety or the envi- 
ronment. A Facility Effluent Monitoring Plan determination was 
performed during calendar year 1991 and the evaluation requires 
the need for a facility effluent monitoring plan. This facility effluent 
monitoring plan assesses effluent monitoring systems and evalu- 
ates whether they are adequate to ensure the public health and 


safety as specified in applicable federal, state, and local require- 
ments. 


12688 (WSRC-MS—92-310) Management of New Production 
Reactor waste streams at Savannah River. McDonell, W.R.; 
Newman, J.L. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1992]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
930205-10: Waste management '93, Tucson, AZ (United States), 
28 Feb - 4 mar 1993). Order Number DE93007447. Source: OSTI; 
NTIS; INIS; GPO Dep. 

To ensure the adequacy of available facilities, the disposition of 
the several waste types generated in support of a heavy-water 
NPR operation at the Savannah River Site were projected through 
waste- treatment and disposal facilities after the year 2000. Vol- 
umes of high-level, low-level radioactive, TRU, hazardous, mixed 
and non-radioactive waste were predicted for early assessments of 
environmental impacts and to provide a baseline for future waste- 
minimization initiatives. Life-cycle unit costs for disposal of the 
waste, adjusted to reflect waste management capabilities in the 
NPR operating time frame, were developed to evaluate the eco- 
nomic effectiveness of waste-minimization activities in the NPR 
program. 
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12689 (WSRC-MS-92-435) Six years of monitoring annual 
changes in a freshwater marsh with SPOT HRV data. Mackey, 
H.E. Jr. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. (CONF-930244— 
1: Annual meeting of the American Society of Photogrammetry and 
Remote Sensing, New Orleans, LA (United States), 16-18 Feb 
1993). Order Number DE93004255. Source: OSTI; NTIS; GPO 
Dep. 

Fifteen dates of spring-time SPOT HRV data along with near- 
concurrent vertical aerial photographic and phenological data from 
spring 1987 through spring 1992 were analyzed to monitor annual 
changes in a 150-hectare, southeastern floodplain marsh. The 
marsh underwent rapid changes during the six years from a swamp 
dominated by non-persistent, thermally tolerant macrophytes to 
persistent macrophyte and shrub-scrub communities as reactor dis- 
charges declined to Pen Branch. Savannah River flooding was also 
important in the timing of the shift of these wetland communities. 
SPOT HRV data proved to be an efficient and effective method to 
monitor trends in these wetland community changes. 


12690 (WSRC-RP-89-262-Vol.2-Ver.3) New Production Re- 
actor at Savannah River: Volume 2, Light Water Reactor 
facility description: Version 3. Westinghouse Savannah River 
Co., Aiken, SC (United States). Apr 1991. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93006335. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of this document is to define modifications to the 
light water new production reactor (LWR-NPR) for site adaptation 
to the Savannah River Site (SRS). This adaptation will include a 
physical description of the site and required site modifications, 
modifications to the design, routine radiological and non- 
radiological releases, and potential accident releases. This report 
provides specific data applicable to siting the LWR-NPR at the 
SRS. The Hanford design documents (WHC-EP-0262 and 0263) 
are referenced where no distinction exists between the SRS and 
Hanford adaptations of the LWR-NPR base description provided by 
Hanford. 


12691 (WSRC-RP-89-263-Vol.1-Ver.3) Support facilities de- 
scriptions for the new production reactor at Savannah River: 
Volume 1, Heavy water reactor: Version 3: New Production 
Reactor Program — Engineering Development Programs. Ham- 
melman, J.E. (comp.) (Science Applications International Corp., 
San Diego, CA (United States)); Bickford, W.E.; Hootman, H.E.; 
McDonell, W.R. (comps.); Hammelman, J.E.; Sull. Westinghouse 
Savannah River Co., Aiken, SC (United States). 1 Feb 1991. 237p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93006867. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This facility description document is prepared in support of the 
draft Environmental Impact Statement (EIS) for the acquisition of a 
new production reactor (NPR) by the US Department of Energy 
(DOE). This document provides a brief description of the support 
facilities that would be used for the HWR-NPR at the Savannah 
River site. The document discusses support facility operation for 
both tritium and plutonium production modes in an equivalent level 
of detail. In addition to the description of the facility, this document 
presents estimates of the input materials (chemicals, utilities, etc.) 
that would be required to support the facilities, estimates of the 
wastes that would be generated and therefore have to be managed, 
and estimates of the expected releases to the atmosphere and to 
local waterways. This document also discusses potential accidents 
and the associated releases of material to the environment. 


12692 (WSRC-RP-89-263-Vol.1-Ver.4) Support facilities de- 
scriptions for the new production reactor at Savannah River: 
Volume 1, Heavy water reactor: Version 4: New Production 
Reactor Program — Engineering Development Programs. Ham- 
melman, J.E. (comp.) (Science Applications International Corp., 
San Diego, CA (United States)); Bickford, W.E.; Hootman, H.E.; 
McDonell, W.R. (comps.); Hammelman, J.E.; Sull. Westinghouse 
Savannah River Co., Aiken, SC (United States). 5 Apr 1991. 237p. 
Sponsored by USDOE, Washington, DC (United States). DOE 





Contract ACO9-89SR18035. Order Number DE93006868. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This facility description document is prepared in support of the 
draft Environmental Impact Statement (EIS) for the acquisition of a 
new production reactor (NPR) by the US Department of Energy 
(DOE). This document provides a brief description of the support 
facilities that would be used for the Heavy Water New Production 
Reactor (HWR-NPR) at the Savannah River site. The document 
discusses support facility operation for both tritium and plutonium 
production modes in an equivalent level of detail. In addition to the 
description of the facilities, this document presents estimates of the 
input materials (chemicals, utilities, etc.) that would be required to 
support the facilities, estimates of the wastes that would be gener- 
ated and therefore have to be managed, and estimates of the 
expected releases to the atmosphere, and to local waterways. This 
document also discusses potential accidents and the associated 
releases of material to the environment. 


12693 (WSRC-RP--89-263-Vol.2-3-Ver.3) Support facilities 
descriptions for the new production reactor at Savannah 
River: Volume 2, Light water reactor; Volume 3, Module high 
temperature gas reactor: Version 3: New Production Reactor 
Program — Engineering Development Programs. Hammelman, 
J.E. (comp.) (Science Applications International Corp., San Diego, 
CA (United States)); Bickford, W.E.; Hootman, H.E.; McDonnell, 
W.R. (comps.); Hammeiman, J.E; Cham. Westinghouse Savannah 
River Co., Aiken, SC (United States). 1 Feb 1991. 209p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
ACO09-89SR18035. Order Number DE93006865. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This facility description document is prepared in support of the 
draft Environmental Impact Statement (EIS) for the acquisition of a 
new production reactor (NPR) by the US Department of Energy 
(DOE). This document provides a brief description of the support 
facilities that would be used for the Light Water New Production 
Reactor (LWR-NPR) and the Modular High Temperature Gas- 
Cooled New Production Reactor (MHTGR-NPR) at the Savannah 
River site. Some of these support facilities would have to be newly 
constructed. The document discusses support facility operation for 
both tritium and plutonium production modes in an equivalent level 
of detail. In addition to the description of the facilities, this docu- 
ment presents estimates of the construction requirements, the input 
materials (chemicals, utilities, etc.) to support the facility operation, 
the wastes that would be generated and therefore have to be man- 
aged, and the expected releases to the atmosphere and to local 
waterways. This document also discusses potential accidents and 
the associated releases of material to the environment. 


12694 (WSRC-RP-—89-263-Vol.2-3-Ver.4) Support facilities 
descriptions for the new production reactor at Savannah 
River: Volume 2, Light water reactor; Volume 3, Modular high 
temperature gas reactor: Version 4: New Production Reactor 
Program — Engineering Development Programs. Hammelman, 
J.E. (comp.) (Science Applications International Corp., San Diego, 
CA (United States)); Bickford, W.E.; Hootman, H.E.; McDonell, 
W.R. (comps.); Hammelman, J.E.; Cham. Westinghouse Savannah 
River Co., Aiken, SC (United States). 5 Apr 1991. 214p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE93006866. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This facility description document is prepared in support of the 
draft Environmental impact Statement (EIS) for the acquisition of a 
new production reactor (NPR) by the US Department of Energy 
(DOE). This document provides a brief description of the support 
facilities that would be used for the Light New Production Reactor 
(LWR-NPR) and the Modular High Temperature Gas-Cooled New 
Production Reactor (MHTGR-NPR) at the Savannah River site. 
Some of these support facilities would have to be constructed. The 
document discusses support facility operation for both tritium and 
plutonium production modes in an equivalent level of detail. In ad- 
dition to the description of the facility, this document presents 
estimates of the construction requirements, the input materials 
(chemicals, utilities, etc.) that would be required to support the fa- 
cilities, estimates of the construction requirements, the wastes that 
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would be generated and therefore have to be managed, and esti- 
mates of the expected releases to the atmosphere and to local 
waterways. This document also discusses potential accidents and 
the associated releases of material to the environment. 


12695 (WSRC-RP-92-582) Characterization of the airborne 
activity confinement system prefilter material. Long, T.A.; Mon- 
son, P.R. Westinghouse Savannah River Co., Aiken, SC (United 
States). May 1992. 95p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE93004260. Source: OSTI; NTIS; GPO Dep. 

A general concern with assessing the effects of postulated 
severe accidents is predicting and preventing the release of ra- 
dioactive isotopes to the environment at the Savannah River Site 
(SRS) reactor. Unless the confinement systems are breached in an 
accident the Airborne Activity Confinement System forces all of the 
internal air through the filter compartments. Proper modeling of the 
radioactivity released to the environment requires knowledge of the 
filtering characteristics of the demisters, the HEPA’s, and the char- 
coal beds. An investigation of the mass loading characteristics for 
a range of particle sizes was performed under the direction of 
Vince Novick of Argonne National Laboratory (ANL) for the Savan- 
nah River Technology Center (SRTC) in connection with the restart 
of the K reactor. Both solid and liquid aerosols were used to chal- 
lenge sample prefilter and HEPA filters. The results of the ANL 
investigation are reported in this document. 


12696 (WSRC-RP-92-1001) The influence of Savannah 
River discharge and changing SRS cooling water require- 
ments on the potential entrainment of ichthyoplankton at the 
SRS Savannah River intakes. Paller, M.H. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). Aug 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93006347. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Entrainment (i.e., withdrawal of fish larvae and eggs in cooling 
water) at the SRS Savannah River intakes is greatest when 
periods of high river water usage coincide with low river discharge- 
during the spawning season. American shad and striped bass are 
the two species of greatest concern because of their recreational 
and/or commercial importance and because they produce drifting 
eggs and larvae vulnerable to entrainment. In the mid-reaches of 
the Savannah River, American shad and striped bass spawn 
primarily during April and May. An analysis of Savannah River dis- 
charge during April and May 1973-1989 indicated the potential for 
entrainment of 4-18% of the American shad and striped bass lar- 
vae and eggs that drifted past the SRS. This analysis assumed the 
concurrent operation of L-, K-, and P-Reactors. Additional scenar- 
ios investigated were: (1) shutting down L- and P-Reactors, and 
operating K-Reactor with a recycle cooling tower; and (2) shutting 
down L- and P-Reactors, eliminating minimum flows to Steel 
Creek, and operating K-Reactor with a recycle cooling tower. The 
former scenario reduced potential entrainment to 0.7-3.3%, and 
the latter scenario reduced potential entrainment to 0.20.8%. Thus, 
the currently favored scenario of operating K-Reactor with a cool- 
ing tower and not operating L- and P-Reactors represents a 
significant lessening of the impact of SRS operations. 
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Refer also to citation(s) 11897, 11900, 11901, 11902, 11903, 
11904, 11905, 11906, 11907, 11908, 11909, 11910, 11911, 11912, 
11913, 11914, 11915, 11916, 11917, 11918, 11919, 11920, 11921, 
11922, 11923, 11924, 11925, 11926, 11927, 11928, 11929, 11930, 
11931, 11932, 11933, 11934, 11935, 11936, 11937, 11938, 11939, 
11940, 11941, 11943, 12520, 12522, 12553, 12576, 12584, 12585, 
12587, 12660, 12661, 12662, 12663, 12664, 12668, 12669, 12670, 
12681, 12682, 12684, 12685, 12686, 12687, 12688, 12689, 12690, 
12691, 12692, 12693, 12694, 12696, 12783, 12784, 12785, 12793, 
12797, 12798, 12800, 12801, 12802, 12803, 12804, 12805, 12806, 
12807, 12845, 12857, 12864, 12865, 12866, 12868, 12869, 12870, 
12871, 12872, 12873, 12874, 12914, 13864 
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12697 (BARC—1992/E/011) Kinetic analysis of sub-prompt- 
critical reactor assemblies. Das, S. (Bhabha Atomic Research 
Centre, Bombay (India). Theoretical Physics Div.). Bhabha Atomic 
Research Centre, Bombay (India). 1992. [14p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Neutronic analysis of safety-related kinetics problems in experi- 
mental neutron multiplying assemblies has been carried out using 
a sub-prompt-critical reactor model. The model is based on the 
concept of a sub-prompt-critical nuclear reactor and the concept of 
instantaneous neutron multiplication in a reactor system. Computa- 
tions of reactor power, period and reactivity using the model show 
excellent agreement with results obtained from exact kinetics 
method. Analytic expressions for the energy released in a con- 
trolled nuclear power excursion are derived. Application of the 
model to a Pulsed Fast Reactor gives its sensitivity between 4 and 
5. (author). 6 refs., 4 figs., 1 tab. 


12698 (BARC—1992/E/014) Criticality accident in homoge- 
neous solution of fissile material. Das, S. (Bhabha Atomic 
Research Centre, Bombay (India). Theoretical Physics Div.). 
Bhabha Atomic Research Centre, Bombay (India). 1992. [18p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Kinetics analysis of an aqueous homogeneous fissile solution 
system has been made under accidental conditions. Using the cal- 
culated values of effective delayed neutron fraction, the mean 
prompt neutron life time and a fission track nucleation model, com- 
putations have been made of the power and integrated energy 
release for step reactivity insertions and the results compared with 
French experiments. Analysis of the dynamics of power excursions 
obtained in kinetic experiments shows that there is a simple rela- 
tion for estimating the total fission yield in homogeneous solution of 
fissile material when it is subjected to power transients. (author). 
13 refs., 6 figs. 


12699 (CEA-CONF—-11165) Devices for corrosion studies 
under irradiation. Lefevre, F.; Auclair, M. CEA Centre d'Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Mecanique et de 
Technologie. 1992. [18p.] (In French). (CONF-9205116—: Interna- 
tional conference on irradiation technology, Saclay (France), 20-22 
May 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

Two irradiation devices in french OSIRIS reactor allowing fast 
neutrons irradiation for corrosion studies in controlled conditions 
(flux, temperature and medium) are presented. (A.B.). 4 figs. 


12700 


(CONF-9209247—1) [Fission Working Group — 
Molten salt reactors]. Gat, U.; Engel, J.R. Oak Ridge National 
Lab., TN (United States). [1992]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From US Department of Energy (DOE) fission working group meet- 


ing; Germantown, MD (United States); 16 Sep 1992. Order 
Number DE93003350. Source: OSTi; NTIS; GPO Dep. 

This report provides an assessment of molten salt reactors 
(MSRs) which are fluid fuel reactors and, as such, have several 
unique features, some which are important to the burning of fissile 
material from dismantled weapons. This material can be added on- 
line during operation in either continuous or batch form. The added 
fuel need only be in an acceptable chemical form, but no fuel man- 
ufacturing or minimum discrete amounts for a fuel element are 
required. Fluid fuel reactors can have partial or full on-line fuel pro- 
cessing. When online fuel processing is utilized, a particular fuel 
component, for example the plutonium, can be burned completely, 
or in some sense can be converted to other kinds of fuel, for 
example into ®°5U. There is no equivalent of fuel burnup in continu- 
ous processing reactors, and no need for reprocessing in external 
plants and manufacturing of fuel elements, transportation, and rein- 
sertion in the reactor. 


12701 (DPST-—87-536) Comparison of SRP reactors to NRC 
requirements. Kidd, M.S. Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (United States). Savannah River Lab. 13 Jul 1987. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACOS-76SR00001 ;AC0S-89SR18035. Order Number 
DE93004435. Source: OSTI; NTIS; GPO Dep. 

The Savannah River Plant (SRP) reactors and their operation 
are being increasingly compared to the requirements of the Nu- 
clear Regulatory Commission (NRC) regulations and codes and 
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standards developed by the nuclear power industry to guide the 
design, construction, and operation of the nuclear power plants. 
This document outlines a proposal for conducting a comparison of 
SRP reactor design and operation to key NRC requirements and 
relevant industry codes and standards. 


12702 (DPW-53-171) Project 8980, Savannah River Plant, 
200 Area, Building 221, Shielding windows. Wagner, C.F. Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (United States). Atomic 
Energy Div. 12 Jan 1953. 1p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO09-76SR00001. (SR/H-297). 
Order Number DE93005228. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum provides information on procedure, tools, 
techniques and shielding in replacement of shielding windows. 


12703 (DPW-53-173) California Research and Develop- 
ment Corporation trip report, December 22, 1952. McKeehan, 
M. Du Pont de Nemours (E.1.) and Co., Wilmington, DE (United 
States). Explosives Dept. 5 Jan 1953. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-267). Order Number DE93004347. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

On December 22, 1952 M. McKeehan visited the California Re- 
search and Development Corporation at Livermore, California. The 
purpose of the visit was to investigate the suitability of the Wide 
Band Converter for the detection of unbonded regions in both the 
present and the proposed fuel elements. Information obtained at 
CRD indicates that the Wide Band Converter when used in con- 
junction with a Tektronix model 517 oscilloscope can detect ten 
mile diameter unbonded regions in the bond layer of either the 
present round elements or the proposed flat elements. It can also 
determine the depth and placement of any void defects deeper 
than fifteen miles from the surfaces, and can detect slug eccentric- 
ity and warpage. Applications have been made at CRD in the 
detection of grain size variations in the bismuth layer of aluminum- 
bismuth-aluminum sandwiches, and in the detection of non-bonded 
regions below the top-twenty mile layers of aluminum in these 
sandwiches. 


12704 (DPW-53-178) Handling of long fuel elements in the 
200 Area. Llewellyn, W.E. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 12 Jan 1953. 4p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-270). Order Number 
DE93004350. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses the handling of long fuel elements 
in the 200 Area. 


12705 (DPW-53-204) Monsanto Chemical Company trip re- 
port, January 13, 1953. Montenyohl, V.1. Du Pont de Nemours 
(E.1.) and Co., Wilmington, DE (United States). Explosives Dept. 19 
Jan 1953. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-266). Order Num- 
ber DE93004346. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This trip report concerns bismuth slugs for the SRP reactors: in- 
spection, specifications, irradiated bismuth, inventory, fabrication, 
calorimetry (to determine flux density and pattern), etc. 


12706 (DPW-53-345) New fuel element development report 
of meeting between AED, SROO, and NYOO, February 5, 1953. 
Huntoon, R.T. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 9 Feb 1953. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-318). Order Number DE93006052. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses activities of the new fuel element 
program at the Savannah River plant. 


12707 (DPW-53-383) Cleaning solutions for reactor com- 
ponents. Babcock, D.F. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). 16 Feb 1953. 1p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-300). Order Number DE93005231. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses properties and problems associ- 
ated with solutions used in cleaning reactor components. 





12708 (DPW-53-442) 100 Area analytical program. Kelley, 
H.M. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 24 Feb 1953. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-329). Order Number DE93006241. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum provides a discussion of the the 100 Area 
program for mass spectrometer analysis of blanket gas of 105R. 


12709 (DPW-53-464) Trip report, Battelle Memorial Insti- 
tute, February 2 and 18, 1953. McKeehan, M. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 20 Feb 1953. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-327). 
Order Number DE93006239. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

On February 2 and 18, 1953 M. McKeehan visited the Battelle 
Memorial Institute. The purpose of these visits was to investigate 
developments in the Magnaflux eddy current test program at BMI. 


12710 (DPW-53-465) Trip report, Argonne National Labora- 
tory, February 23, 1953. McKeehan, M. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 23 
Feb 1953. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-326). Order Num- 
ber DE93006238. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

On February 12, and 17, 1953 M. McKeehan visited the Argonne 
National Laboratory. The purpose of the visits was to investigate 
new developments in non-destructive testing at ANL. This report 
provides details of these visits. 


12711 (DPW-53-516) Trip report, Hanford Works, February 
24-28, 1953. Hayes, E.E. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 2 Mar 1953. 13p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-325). Order Number 
DE93006237. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report describes a visit made to the Hanford Works during 
the week of February 24, to obtain information on Hanford’s experi- 
ence and current operating practice for the canning of enriched 
uranium fuel slugs. This information was desired to form a basis 
for making decisions on Savannah River practice. 


12712 (DPW-53-553) Minutes of Technical Division Steer- 
ing Committee meeting, March 10, 1953. Evans, L.C. Du Pont 
de Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 18 Mar 1953. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-324). 
Order Number DE93006204. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This document provides the minutes of the Technical Division 
Steering Committee meeting on March 10, 1953. Studies Ap- 
proved, Information and Agreements Reached, and Financial 
Status are provided. 


12713 (DPW-53-577) Trip report, Argonne National Labora- 
tory, March 6, 1953. Huntoon, R.T. Du Pont de Nemours (E.!.) 
and Co., Wilmington, DE (United States). Explosives Dept. 12 Mar 
1953. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-323). Order Number 
DE93005424. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Since corrosion facilities would not be available at the Savannah 
River Laboratories for some months it was desirable to arrange for 
the use of facilities at Argonne National Laboratories (ANL) for the 
study of severai topics of immediate interest. G.E. Draley, of the 
Corrosion Section, indicated that facilities and manpower beyond 
the requirements for the continuation of the alloy corrosion program 
were available for additional AED work. This trip report details in- 
vestigations discussed with Draley who agreed to undertake them 
during the next several months. 


12714 (DPW-53-602) [Components for the start-up load for 
105-R reactor]. Ostdahl, H.E. Du Pont de Nemours (E.1.) and Co., 
Wilmington, DE (United States). Atomic Energy Div. 24 Mar 1953. 
2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC0O9-76SR00001. (SR/H-322). Order Number 
DE93005423. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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This memorandum details the components which will comprise 
the start-up load for the 105-R reactor. The components to com- 
prise the dummy load, which will be in the reactor at turn-over 
date, were also selected. 


12715 (DPW-53-628) Enriched fuel element mockup. Bab- 
cock, D.F. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 26 Mar 1953. 1p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-349). Order Number DE93007134. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides the recommendation that a mockup 
fuel element be fabricated for the enriched tubular fuel element de- 
velopment program. 


12716 (DPW-53-713) Meeting report April 9, 1953, SRP en- 
riched slug production for “L” reactor, 300 Area. Worth, W.L. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 13 Apr 1953. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-291). Order Number DE93005222. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum provides details of a meeting held at the Sa- 
vannah River Plant (SRP) on April 9, 1953 for the purpose of: 
Discussing problems relating to canning of U255-A1 enriched slugs 
in Building 313-M and production and canning of a higher Li con- 
tent Li-A1 slugs in Building 320-M, and reaching agreement on 
preliminary group responsibities for the achievement of the 300 
Area phases of the enriched slug program. 


12717 (DPW-53-729) New fuel element development trip 
report, Argonne National Laboratory, April 17, 1953. Huntoon, 
R.T. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 28 Apr 1953. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-288). Order Number DE93004968. Source: OST]; NTIS (US 
Sales Only); GPO Dep. 

This memorandum details a visit to Argonne National Laboratory 
on April 17, 1953 to evaluate new fuel element development. An 
agreement was reached with J. E. Draley on the details of corro- 
sion evaluation of aluminum solders. A series of tin base solder 
samples were furnished for the initial tests. Corrosion tests of Bat- 
telle Heat 659 of the 5% zirconium-uranium alloy indicate some 
improvement in alloy quality over the previous heats. The require- 
ment that oxygen be present in the test medium to provide a 
protective film is still observed. 


12718 (DPW-53-738) Evaluation of fuel elements by pow- 
der metallurgy techniques, Hanford report HW-27437. 
Woodhouse, J.C. Du Pont de Nemours (E.|.) and Co., Wilmington, 
DE (United States). 28 Apr 1953. ip. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-289). Order Number DE93004969. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum provides an evaluation of fuel plates produced 
by powder metallurgy by Sylvania Electric Products Company. 


12719 (DPW-53-744) Trip report, Hanford, April 20-22, 
1953. Bloomsburg, M.S. Du Pont de Nemours (E.|.) and Co., Wilm- 
ington, DE (United States). Explosives Dept. 1 May 1953. 11p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-287). Order Number 
DE93004967. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum details visit made to Hanford on April 20-22, 
1953 in the company of E. E. Hayes of AED Technical and J. E. 
Ross of Engineering to discuss Hanford’s experience in the han- 
dling and preparation of materials for enriched loadings. 


12720 (DPW-53-784) Preliminary scope of work loading of 
“L” reactor with enriched slugs. Hayes, E.E.; Menegus, R.L. Du 
Pont de Nemours (E.|.) and Co., Wilmington, DE (United States). 
Explosives Dept. 11 May 1953. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-314). Order Number DE93006048. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum outlines the scope of work required to load 
the “L” reactor with enriched fuel. The plan described here is to 
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jacket an entire column of fuel slugs with a single “raincoat” without 
using individual cans for each slug. The intent of this kind of load- 
ing is to provide a safer reactor fuel configuration than that 
afforded by loading individual enriched uranium slugs into a quatre- 
foil. The use of a single full length jacket makes it less likely that a 
large number of highly reactive slugs will be deposited on the 
bottom of the reactor tank if a quatrefoil fails; however, double can- 
ning as in the case of the control rods must be eliminated, so as to 
avoid two gaps in series across which heat must flow. 


12721 (DPW-53-806) Project 8980, Savannah River Plant, 
Building 105-L — Instrumentation for enriched slug loading. 
Ostdahi, H.E. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 19 May 1953. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-313). Order Number DE93006047. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion of instrumentation for 
enriched slug loading 


12722 (DPW-53-808) Minutes of Technical Division Steer- 
ing Committee meeting, May 12, 1953. Evans, L.C. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 19 May 1953. 5p. Sponsored by USDOE, Washington, 

C (United States). DOE Contract ACO9-76SR00001. (SR/H-312). 
Order Number DE93006046. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report provides the minutes of the Steering Committee 
meeting at the Savannah River Laboratory on May 12, 1953. Stud- 
ies Approved, Information and Agreements Reached, and Financial 
Status are provided 


12723 (DPW-53-825) Storage of enriched tuel rods. Ost- 
dahl, H.E. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). 22 May 1953. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-311). Order Number DE93006045. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Production of fuel rods containing enriched alloy is scheduled to 
start in July, 1953, in the 300 Area and rods for one complete re- 
actor will be completed by February 1, 1954. The problem of 
storing the rods between the time they are completed in 300 and 
the time they are loaded into PDP or into a production reactor has 
arisen. The purpose of this memo is to propose that such rods be 
stored in one section of the 105-R assembly area. 


12724 (DPW-53-830) Increased reflectors for 105-R. Bab- 
cock, D.F. Du Pont de Nemours (E.!.) and Co., Wilmington, DE 
(United States). 22 May 1953. 1p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-310). Order Number DE93005636. Source: OSTI; NTIS (US 
Sales Only); GPO Dep 

This memorandum discusses the calculations indicating an 


increased utilization of resonance neutrons by increasing the re- 
flector. 


12725 (DPW-53-831) Enriched loading for ‘L’ reactor. Bab- 
cock, D.F. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). 22 May 1953. ip. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-321). Order Number DE93005418. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses enriched loading for the L Reactor. 


12726 (DPW-53-840) [L Reactor fueling]. Ring, H.F. Du 
Pont de Nemours (E.|.) and Co., Wilmington, DE (United States). 
Explosives Dept. 26 May 1953. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-308). Order Number DE93005634. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum provides a discussion of enriched loading for 
the Savannah River reactors. Packaging, transport, and storage of 
the fuel rods are also detailed. 


12727 


(DPW-53-870) National Research Corp., Cambridge, 
Mass. trip report, May 28, 1953. Pocalyko, A. Du Pont de 
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Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 3 Jun 1953. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACOS-76SR00001. (SR/H-305). 
Order Number DE93005631. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report discusses a visit on May 28, 1953, by J. C. Wood- 
house and A. Pocalyko to the National Research Corporation to 
discuss NRC progress on bonding and cladding of extended sur- 
face fuel elements. 


12728 (DPW-53-877) Minutes of Technical Division Steer- 
ing Committee meeting, June 4, 1953, Wilmington. Evans, L.C. 
Du Pont de Nemours (E.|.) and Co., Wilmington, DE (United 
States). Explosives Dept. 8 Jun 1953. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-304). Order Number DE93005630. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report provides the minutes of the Technical Division Steer- 
ing Committee meeting on June 4, 1953. Topics covered are: 
Studies Approved, information and Agreements Reached, and Fi- 
nancial Status. 


12729 (DPW-53-900) New research problems: Magnesium 
as a reactor component material. Babcock, D.F. Westinghouse 
Savannah River Co., Aiken, SC (United States). 15 Jun 1953. 1p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-301). Order Number 
DES93004290. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses the research problems to be re- 
solved in determining the suitability of magnesium and magnesium 
alloys as reactor component materials. 


12730 (DPW-53-942) Boiling disease protection, ribbed 
Q-tubes. Heston, W.M. Du Pont de Nemours (E.|.) and Co., Wilm- 
ington, DE (United States). Explosives Dept. 24 Jun 1953. 5p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-336). Order Number 
DE93006640. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Calculations of the pressures required to provide adequate 
boiling disease protection for plan Q-tubes can be found in the ref- 
erence documents. However, it is planned to use ribbed Q-tubes in 
the reactor. This memorandum presents data and offers some con- 
clusions regarding the adequacy of boiling disease protection when 
ribbed Q-tubes are used. 


12731 (DPW-53-994) Trip report — National Research Cor- 
poration, Cambridge, Massachusetts, June 25, 1953. Pocalyko, 
A. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 6 Jul 1953. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-343). Order Number DE93007128. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This trip report provides a discussion of the visit to National Re- 
search Corporation to discuss progress on bonding of extended 
surface fuel elements. 


12732 (DPW-53-1005) EF Program, EFT rod weldment 
composition. Worth, W.L. Du Pont de Nemours (E.|.) and Co., 
Wilmington, DE (United States). Explosives Dept. 7 Jul 1953. 1p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-334). Order Number 
DE93006638. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This memorandum discusses EFT rod weldment composition. 


12733 (DPW-53-1053) Project 8980 —- Savannah River Plant 
— 100 Area, General Purpose Robot. Morrel, V.M. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 21 Jul 1953. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001. (SR/H-353). 
Order Number DE93007568. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum provides a discussion of the development of 
tools for use with the general purpose robot for the 100 Area. 


12734 (DPW-53-1054) Metallurgical Development Labora- 
tory capacity and materials handling. Cecil, M.S. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). 21 Jul 





1953. 1p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-354). Order Number 
DE93007569. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This memorandum describes the capacity and materials handling 
capabilities of the Metallurgical Development Laboratory. 


12735 (DPW-53-1065) Xenon effects and trimming the 
SRP reactors. Menegus, R.L. Du Pont de Nemours (E.1.) and Co., 
Wilmington, DE (United States). Explosives Dept. 22 Jul 1953. 5p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-355). Order Number 
DE93007570. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses xenon effects and individual trim- 
ming movements of control rods of the Savannah River production 
reactors. 


12736 (DPW-53-1078) Weekly report, July 20-24, 1953, 
Sylvania Electric Products Company (25730-700). Gamel, C.M. 
Jr. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). 24 Jul 1953. 1p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-76SR00001. (SR/H-356). Or- 
der Number DE93007571. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The memorandum details a visit to the Bayside Laboratories of 
the Sylvania Electric Products Company on July 21 and 23 to de- 
termine their progress on fabrication of flat plate fuel elements. 


12737 (DPW-53-1100) Joint US—Canadian program on di- 
mensional stability of uranium, Fernald, June 15-16, 1953. 
Dunnington, B.W. Du Pont de Nemours (E.!.) and Co., Wilmington, 
DE (United States). Explosives Dept. 30 Jul 1953. 2p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-357). Order Number DE93007572. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses the meeting held at Fernald on 
June 15-16, 1953 to review advances in the US-Canadian pro- 
gram on dimensional stability of uranium. 


12738 (DPW-53-1102) Trip report - Oak Ridge Y-12, July 
21, 1953. Worth, W.L. Du Pont de Nemours (E.I.) and Co., Wilm- 
ington, DE (United States). Explosives Dept. 28 Jul 1953. 3p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-358). Order Number 
DE93007573. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses a visit made to the Y-12 Area at 
Oak Ridge on July 21, 1953 to discuss the contemplated enriched 
fuel slug program for the Savannah River Plant. 


12739 (DPW-53-1104) Weekly trip report, July 27-31, 1953, 
Sylvania Electric Products Company. Gamel, C.M. Jr. Du Pont 
de Nemours (E.!.) and Co., Wilmington, DE (United States). 31 Jul 
1953. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-359). Order Number 
DE93007574. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This memorandum details visits made to the Bayside Laboratory 
of Sylvania Electric Products Company on July 28 and 30, 1953, to 


observe progress in the production of powder metallurgy flat plate 
elements. 


12740 (DPW-53-1149) Weekly trip report, August 10-14, 
1953, Sylvania Electric Products Company (25730-700). Gamel, 
C.M. Jr. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). 14 Aug 1953. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-360). Order Number DE93007575. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum details visits made to the Bayside, L. |., labo- 
ratory of Sylvania Electric Products Company on August 11 and 
13, 1953, to observe progress on production of flat plate fuel ele- 
ments by powder metallurgy. 


12741 (DPW-53-1163) Development of tubular fuel ele- 
ments for Savannah River. Woodhouse, J.C. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 4 Aug 1953. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-364). 


22 NUCLEAR REACTOR TECHNOLOGY 
2206 Research, Test, Training, Production, Irradiation, Materials Testing 


Order Number DE93007845. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum discusses the proposal to have M.I.T. Metal- 
lurgical Project carry out the development of tubular fuel elements 
for the Savannah River Plant. 


12742 (DPW-53-1167) [Roll cladding in the Flat Fuel Ele- 
ment Program]. Pocalyko, A. Du Pont de Nemours (E.!.) and Co., 
Wilmington, DE (United States). 19 Aug 1953. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-365). Order Number DE93007846. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses the study of the use of roll 
cladding in the flat fuel element program. 


12743 (DPW-53-1173) Weekly report, August 17-21, 1953, 
Sylvania Electric Products Company (25730-700). Gamel, C.M. 
Jr. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). 21 Aug 1953. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-76SR00001. (SR/H-366). Or- 
der Number DE93007847. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum provides the trip report on a visit to the Bay- 
side Laboratory of Sylvania Electric Products Company on August 
20, 1953, to observe progress in production of flat plate fuel ele- 
ments by powder metallurgy. 


12744 (DPW-53-1174) [Specifications for U25-Al slugs for 
criticality experiments]. Hayes, E.E. Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (United States). 24 Aug 1953. 2p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-76SR00001. (SR/H-367). Order Number DE93007848. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion of machining specifica- 
tions for uranium-aluminum slugs to be used for criticality 
experiments. 


12745 (DPW-53-1183) [High alpha-rolled material for can- 
ning operations]. Woodhouse, J.C. Du Pont de Nemours (E.].) 
and Co., Wilmington, DE (United States). 21 Aug 1953. 2p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
ACO09-76SR00001. (SR/H-368). Order Number DE93007849. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses the plans for use of high alpha-rolled ma- 
terial in canning operations. 


12746 (DPW-53-1193) Trip report - L & R Tool and Die 
Works, Detroit, Michigan, August 25, 1953. Spraggins, N.F. Du 
Pont de Nemours (E.I.) and Co., Wilmington, DE (United States). 1 
Sep 1953. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-76SR00001. (SR/H-370). Order Num- 
ber DE93007851. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides the trip report for the visit to the L & 
R Tool and Die Works in Detroit, Michigan on August 25, 1953, to 
inspect and test the hot pressed die for use in the cladding opera- 
tion on the MTR fuel elements. The die appeared to meet the 
specifications previously agreed upon. 


12747 (DPW-53-1270) Minutes of Technical Coordinating 
Committee meeting, Wilmington, July 22-23, 1953. Bloomsburg, 
M.S. Du Pont de Nemours (E.!.) and Co., Wilmington, DE (United 
States). Explosives Dept. 1 Sep 1953. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-340). Order Number DE93006645. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The Technical Coordinating Committee Meeting and Seminar 
were held in Wilmington July 22 - 23, 1953. These minutes give 
brief summaries of the items discussed at the meeting and merely 
supplement the detailed summaries of current problems issued by 
Dana 7/14/93 and by Savannah 7/15/53. The agendas for the 
meetings were issued 7/2/53 by M. S. Bloomsburg. The Seminar 
portion of the meeting was held July 22 and covered: (1) Sulfide 
Deposition; (2) Lowering of Cold Tower Temperatures; (3) Mechani- 
cal Seals Versus Packing for Pumps; and (4) Blower Motor 
Vibration. The Committee Meeting proper was held July 23. 
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12748 (DPW-53-1383) [Reactor design requirements]. 
Evans, R.M. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). 16 Nov 1953. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-346). Order Number DE93007131. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This paper discusses design and operating concepts to maxi- 
mize productivity of the Savannah River production reactors. 


12749 (DPW-6806) Study of instrumentation for jet control 
in Z, jet mock-up. Webster, D.S. Du Pont de Nemours (E.1.) and 
Co., Wilmington, DE (United States). Explosives Dept. 12 Dec 
1952. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC0O9-76SR00001. (SR/H-282). Order Number 
DE93004962. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. STEAM LINES/jets; REACTOR COOLING 
SYSTEMS/steam lines; PRODUCTION REACTORS /reactor cooling 
systems; MOCKUP; SAVANNAH RIVER PLANT; INSTABILITY; 
HYDRAULICS; HEAT TRANSFER; JETS; TWO-PHASE FLOW; 
STEAM SEPARATORS 


12750 (DPW-6811) Orifice zones for Savannah River reac- 
tors. Babcock, D.F. Du Pont de Nemours (E.|.) and Co., 
Wilmington, DE (United States). Explosives Dept. 12 Dec 1952. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-281). Order Number 
DE93004961. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion of orifice zones for the 
Savannah River reactors. 


12751 (DPW-6833) 105-R startup program: Area physics. 
Kruesi, F.E.; Fox, L.W. Du Pont de Nemours (E.I.) and Co., Wilm- 
ington, DE (United States). Explosives Dept. 15 Dec 1952. 10p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-279). Order Number 
DE93004678. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Messrs. W.P. Overbeck, M.H. Wahl, C.W.J. Wende, M.M. Mann, 
E.J. Hennelly, L.W. Fox and F.E. Kruesi met at Savannah River on 


December 4, 1952, for the purpose of formulating a 105-R start-up 
program and to discuss the area physics phase of plant operation. 
General topics covered were: (1)Work to be accomplished prior to 
start-up; (2) organization and responsibility for work; (3) Outline of 
physics data required for the startup and initial production cycle; 
(4) Detailed discussion of proposed experiments. Only the physics 
aspects of the work were considered at this meeting. 


12752 (DPW-6887) Battelle Memorial Institute report of 
meeting, December 15, 1952. Huntoon, R.T. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 22 
Dec 1952. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H-275). Order Num- 
ber DE93004674. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum details a meeting at Battelle Memorial Insti- 
tute on December 15, 1952. The subject of these discussions was 
the aid that might be given to du Pont AED on new fuel elements 
by the Battelle Memorial Institute. After a review of the basic speci- 
fications of the new elements the areas of development which 
might be investigated by Battelle were discussed. These were: The 
study of bonding techniques, in particular the use of hot-dipped 
and plated intermediate layers; a continuation of the alloy develop- 
ment program; and investigation of alternate processes for 
applying the ribs to the sheath tubes. 


12753 (DPW-6922) Savannah River Plant trip report, De- 
cember 2-3, 1952. Montenyohl, V.1. Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (United States). Explosives Dept. 26 Dec 
1952. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-269). Order Number 
DE93004349. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A visit was made to the Savannah River Plant by V.I. Monteny- 
ohl to discuss the procurement and use of several special 
materials and to make a brief inspection of corrosion testing facili- 


ties available at the plant at the present time. This report provides 
a summary of this visit. 


12754 (HW-7-4672) Final report on Production Test 105-8- 
P — Film formation. Dahlen, P.A. Hanford Works, Richland, WA 
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(United States). 29 Aug 1946. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93006681. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Tests made prior to beginning operation of the 100 Areas 
showed that the cooling water had a tendency to deposit a film 
upon the slug and tubs surfaces. This film would manifest itself as 
an increase in the pressure drop through the tubes and its most 
serious affect would be the resultant decrease in the slug to water 
host transfer coefficient which would increase the slug surface tem- 
perature, causing greatly accelerated corrosion rates. It was thus 
proposed to study film formation an a production test. This report 
discusses this test. 


12755 (HW-19281) Interim report on pile graphite sam- 
pling production tests pile graphite expansion. Warekois, E.P.; 
Reinker, P.H. Hanford Works, Richland, WA (United States). 23 
Oct 1950. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DES93006699. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report constitutes a summary and discussion of radiation 
damage to graphite and its effects on pile distortion. The data cov- 
ered in this report consist of that obtained from some pile motion 
measurements and tube bowing measurements, but particularly of 
that information obtained from direct sampling of pile graphite. 


12756 (HW-23082) Interim report No. 1 on Production Test 
105-407-P — Pile test of magnesium front dummies. Lewis, M.; 
Goldsmith, S. General Electric Co., Richland, WA (United States). 
Nucleonics Div. 18 Dec 1951. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93006700. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The inlet portions of pile process tubes, which originally contained 
a pattern of aluminum dummy slugs, have been reported subject to 
pitting corrosion since the removal of the slugs. This corrosion is 
more severe than that found in the other portions of the tubes. The 
insertion of magnesium dummy slugs has been recommended to 
arrest this corrosion. A pile test of the effect of magnesium dum- 
mies is in progress and preliminary results are reported. 
Current-voltage relationships between magnesium and aluminum 
have been found to be satisfactory. A study of previously reported 
data on front tube corrosion has been made. It is concluded that 
the overall corrosion of the tubes is low, but that pitting is occurring 
in the inlet portion. This pitting is not necessarily the result of re- 
moval of the front dummy pattern. Magnesium dummies, when 
tested, were found safe for the aluminum tubes, but no data were 
obtained as to their ability to protect the aluminum. The tubes are 
not considered to be in imminent danger of failure, and if a dummy 
pattern is inserted it will probably result in a small production loss. 


12757 (HW-25620) Final report on Process Test MR-105-2, 
Orifice selection during reactor operation. Schilling, R.D. Han- 
ford Atomic Products Operation, Richland, WA (United States). 15 
Sep 1952. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93006702. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The test established that a practical orifice selecting device can 
be made and used to control the water flow rate to a process tube 
at either of two accurately calibrated rates with no loss of accuracy 
in flow measurement. With the selector tested, there was no flow 
restriction during the orifice transition. The pressure fluctuations 
during the change were small in magnitude, and caused no opera- 
tional problem. The test demonstrated that orifice selection is 
feasible from operating other factors justify their use. 


12758 (HW-25656) Anodization of process tubes. Pitzer, 
E.C. Hanford Atomic Products Operation, Richland, WA (United 
States). 17 Sep 1952. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93006703. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report discusses the presence of corrosion products upon 
aluminum process tubes removed from wet portions of F Pile which 
led to the suspicion that the tubes might be corroding at an accel- 
erated rate because of water entrapped in the channels between 
the tubes and the graphite blocks. Corrosion was especially noted 





on those tubes that were tightly stuck within the blocks. Analysis of 
the corrosion products showed that the major constituent was a hy- 
drated aluminum oxide, containing iron oxide, calcium carbonate, 
and other substances in lower concentrations. This led to place- 
ment of an order for the anodizing of 200 process tubes. 


12759 (HW-30401-Vol.1) Design criteria — Reactor plant 
modifications for increased production and 100-C Area Alter- 
ations (Sections A and B) CG-558: Volume 1. Russ, M.H. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 10 Aug 1954. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93006706. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document defines the basic criteria to be used in the prepa- 
ration of detailed design for Project CG-558, Reactor Plant 
Modification for Increased Production and for Project CG-600, 
100-C Area Alterations. It has been determined that the most eco- 
nomical method of increasing plutonium production within the next 
five years is by the modernization and improvement of the 100-B, 
100-C, 100-D, 100-DR, 100-F, and 100-H reactor plants. These 
reactors are currently incapable of operating at their maximum po- 
tential power levels because of a limited availability of process 
cooling water. As a result of this programs, it is estimated that 
1650-2350 megawatts of total additional production will be 
achieved. The purpose of this document is to set forth the design 
for certain modifications and additions to Hanford reactors and their 
supporting facilities as required to obtain higher power levels and 
improve the safety of reactor operation. 


12760 (HW-57433) Final report — IP-153-1, Hagan coagulant 
aid as a substitute for separan. Conley, W.R. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 12 Sep 1958. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93006710. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The demand for filtered water will be increased when | and E 
slugs are charged into the reactors. Some of the filter plants are 
near their ultimate capacity. One of the quickest ways of obtaining 
increased amounts of filtered water for production use is to restore 
to normal process service certain filters which are now isolated for 
exclusive drinking water use. These drinking water filters are iso- 
lated because the process water filters are being treated with 
Separans, a material which has not been approved for use in 
drinking water. A suitable approved substitute material was found 
and tested in the model filter at B Area. A full scale plant test was 
run at F Area for the purpose of confirming the results obtained in 
the model filter plant. The results of the full scale toot are pre- 
sented in this report. 


12761 (HW-64122) Irradiation Processing Department, 
monthly record report, February, 1960. Hanford Works, Rich- 
land, WA (United States). 22 Mar 1960. 122p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE93005662. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment at the Hanford Reservation during the month of February, 
1960. A general summary is included at the start of the report, af- 
ter which the report is divided into the following sections: Research 
and Engineering Operation; Manufacturing Operation; Facilities En- 
gineering Operation; Relations Practices Operation; Financial 
Operation; and NPR operation. 


12762 (IAEA-SR-179/14C) Control of the integrity of the 
fuel elements and the 30-years old reactor tank at the Dalat 
nuclear research reactor. Pham Zuy Hien; Nguyen Thanh Binh; 
Nguyen Trong Ngo; Nguyen Thi Nang; Tran Thu Phuong; Ngo Phu 
Khang; Vuong Thu Bac. Nuclear Research Inst., Da Lat (Viet 
Nam). 1992. [10p.] (CONF-920577—: Interregional seminar on age- 
ing, decommissioning and/or major refurbishment of research 
reactors, Bangkok (Thailand), 18-22 May 1992). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The aluminum tank of the Dalat nuclear research reactor is three 
decades old. Recent underwater optical inspection has revealed a 
number of corrosion spots, causing a certain concern about its 
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longevity. Concerning the fuel assemblies of the Russian type 
VVR-M2 a regular radioactivity monitoring of air and reactor coolant 
water has not observed so far any anomaly related to the leakage 
of fissio products. However, with more than 11,000 operating hours 
at nominal power since 1984 some fuel assemblies are now ap- 
proaching the last stage of their lifetime and early detection of fuel 
failure must be paid due attention. Appropriate measures have 
been taken to maintain as good as possible the parameters of the 
primary coolant water during reactor shut-down periods, especially 
in the stagnant zones of the pool. Routine low-level measurements 
of fission products allow the early detection of anomal leakage of 
the whole core as minor as 0.03 mCi/h of Xe-135 released into the 
pool water. Accurate account of the pool water loss and replenish- 
ment ensures the detection of invisible water leakage through the 
aluminum tank as low as 10 liters/week. Results of corrosion prod- 
ucts monitoring show a slight increasing trend of corrosion rate of 
the whole primary coolant system. However from these data it is 
hard to conclude about the development status of the corrosion ob- 
served optically in the reactor tank. (author). 4 refs, 4 tabs, 4 figs. 


12763 (IAEA-TECDOC-678, pp. 271-275) Basic core param- 
eters in on-line measurement for NRI experimental reactors. 
Broulik, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslo- 
vakia)); Endt, B.; Holecek, J.; Rypar, V.; Turzik, Z. International 
Atomic Energy Agency, Vienna (Austria). Dec 1992. (CONF- 
9110472-: Technical committee meeting and workshop on LWR 
core design parameters, Rez (Czechoslovakia), 7-11 Oct 1991). In 
Advanced caiculational methods for power reactors and LWR core 
design parameters: Proceedings of a specialists meeting, held in 
Cadarache, France, 10-14 September 1990 and a technical com- 
mittee meeting and workshop held in Rez, Czechoslovakia, 7-11 
October 1991. [391p.] Order Number DE93619381. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The PC (XT/AT) controlled system of CAMAC units used for the 
measurement and for the evaluation of the basic safety and reactor 
physics parameters of the experimental reactors in N.R.I. Rez is 
described. It has been used for the measurement of the critical 
height, reactivity, reactivity coefficients, buckling, radial and axial 
neutron flux distributions on LR-O and LVR-15 experimental reac- 
tors. (author). 2 refs, 2 figs. 


12764 (IAEA-TECDOC-—678, pp. 345-354) Use of neutronic 
codes for the design of MTR LEU cores. Madariaga, M. (Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina)); 
Higa, M. International Atomic Energy Agency, Vienna (Austria). 
Dec 1992. (CONF-9110472-: Technical committee meeting and 
workshop on LWR core design parameters, Rez (Czechoslovakia), 
7-11 Oct 1991). In Advanced caiculational methods for power 
reactors and LWR core design parameters: Proceedings of a spe- 
cialists meeting, held in Cadarache, France, 10-14 September 
1990 and a technical committee meeting and workshop held in 
Rez, Czechoslovakia, 7-11 October 1991. [891p.] Order Number 
DE93619381. Source: OSTI; NTIS (US Sales Only); INIS. 

The Comision Nacional de Energia Atomica from Argentina 
(CNEA) has been working in the last years on several LWR de- 
signs. Two lines could be distinguished: (1) experimental and/or 
radioisotope production reactors up to 22 MW, with LEU (20% Un3s 
enrichment) or slightly enriched (about 5%) fuel; (b) power reactor 
about 15 MWe (or other applications) loaded with slightly enriched 
fuel with an intrinsically safe design (Carem reactor). Many of the 
tools for neutronic calculations are the same in both lines. On the 
other hand it is in case (a) that CNEA has made the complete pro- 
cess: basic and detail design, construction of the facility, fuel 
fabrication and start-up. This is the case of RA3 (Argentina), RP10 
(Peru) and NUR (Argelia) reactors. In case (b) the design work is 
in progress, a critical facility and a pressurized lopp are now under 
construction in order to check the main neutronic and thermohy- 
draulic design parameters. In this work a review of the LWR design 
that has been studied at CNEA in the last years is presented. Next 
the neutronic calculation methods and codes are discussed in rela- 
tion with the different stages of the core design The particular case 
of HEU and LEU fuel conversion is considered. The experimental 
results coming from the start up of RP10, NOR and RAS are 
discussed with certain detail and compared with the design calcula- 
tions. Finally, taking in account the radioisotope production 
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requirements of RA3, the optimization of the fuel management and 
the equilibrium core is studied considering two levels: basic and 
detail with a realistic fuel management including the control fuel el- 
ements. A good agreement of the calculated and experimental 
design parameters is concluded for the case of MTR, HEU and 
LEU cores. Thus the calculation methods are completely valid for 
case (a) while they could be considered partially valid for case (b). 
13 refs, 9 figs, 5 tabs. 


12765 (INIS-mf-13439, pp. 2.8.1-2.8.8) Commissioning ex- 
perience and performance of Dhruva standby power supply 
system (Paper No. 2.8). Raju, M. Ramakrishnan (Bhabha Atomic 
Research Centre, Bombay (India). Reactor Services and Mainte- 
nance Division). Department of Atomic Energy, Bombay (India). 
Board of Research in Nuclear Sciences. Jan 1992. [825p.] (CONF- 
9201134—: National symposium on advances in utility systems for 
industrial and nuclear installations, Bombay (India), 9-11 Jan 
1992). In Proceedings of the national symposium on advances in 
utility systems for industrial and nuclear installations (held at Bom- 
bay during January 9-11, 1992). Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Dhruva standby power supply system consists of 3 nos of diesel 
generator (D.G.) sets, and the capacities are selected so as to 
meet the requirements of redundancy, testability and maintainabil- 
ity. The paper describes the detail of the D.G. sets and 
modifications carried out later on. Also a brief reference is made 
on some of the criteria given by IEEE specification for D.G. units 
for NPGS. The paper suggests some of the improvements that can 
be thought of for future schemes. (author). 2 refs. 


12766 (INIS-mf-13439, pp. 5.6.1-5.6.6) Experience feed 
back on instrumentation for utility support systems and equip- 
ment in Dhruva research reactor (Paper No. 5.6). Bharadhwaj, 
G. (Bhabha Atomic Research Centre, Bombay (india). Reactor 
Services and Maintenance Div.); Bharathan, R.; Singh, R.K. De- 
partment of Atomic Energy, Bombay (india). Board of Research in 
Nuclear Sciences. Jan 1992. [825p.] (CONF-9201134—: National 
symposium on advances in utility systems for industrial and nuclear 


installations, Bombay (india), 9-11 Jan 1992). In Proceedings of 
the national symposium on advances in utility systems for industrial 
and nuclear installations (held at Bombay during January 9-11, 


1992). Order Number DE93618031. Source: 
Sales Only); INIS. 

The instrumentation for the 100 MW (thermal) high flux DHRUVA 
Research Reactor Utility Support Systems and Equipment involves 
electronic modules and it’s associated hardware. Special instru- 
ments were required for initial process system commissioning to 
verify their design intents in the terms of static and dynamic perfor- 
mance and thier tuning. In reactor auxiliary systems frequent faults 
in temperature monitoring modules for big pump motor sets, failure 
in purge type flow instrumentation were experienced. In reactor 
building ventilation and containment isolation systems problems 
were encountered in control logic design, control and actuator de- 
vices. Improper design of sensor mounting in exhaust fan bearing 
temperature monitoring instrumentation were burderns on the 
maintenance staff. This paper describes the efforts taken to over- 
come these and other problems. (author). 


12767 (INIS-mf-13439, pp. 7.8.1-7.8.10) Experiences with 
sea water in researct: reactors (Paper No. 7.8). Khanijo, R.N. 
(Bhabha Atomic Research Centre, Bombay (india). CIRUS); Pant, 
R.C. Department of Atomic Energy, Bombay (india). Board of Re- 
search in Nuclear Sciences. Jan 1992. [825p.] (CONF-9201134—: 
National symposium on advances in utility systems for industrial 
and nuclear installations, Bombay (India), 9-11 Jan 1992). In Pro- 
ceedings of the national symposium on advances in utility systems 
for industrial and nuclear installations (held at Bombay during Jan- 
uary 9-11, 1992). Order Number DE93618031. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Sea water is available in abundance near Trombay at practically 
no cost. Therefore choice of sea water as ultimate heat sink for 
both the research reactors of Trombay, i.e. Cirus and Dhruva, was 
obvious. The system is very important, as it affects directly, the op- 
eration of two important plants of Trombay. At initial stage, Cirus 
jetty caisson was designed with a provision for future expansion 
and two pump chambers were made. Out of this only one was 
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used for Cirus with four Johnston make sea water pumps. To meet 
the increased flow demand for Dhruva reactor, jetty caisson was 
modified and presently six Kirloskar make pumps are in use. The 
total requirement of sea water for both the reactors is around 
11,300 m°/hr. This paper describes experiences with sea water 
system, modifications and major unusual occurrences, which took 
place during the last 30 years of operation. Some of these are, 
chlorine leak at jetty which bypasses the pump control circuit, car- 
rying over of foreign materials like plastic sheets, aluminium foils 
causing frequent low flow problems in heat exchangers, shearing 
of one of the pump bell due to silt erosion, difficulties with indige- 
nous chlorination equipments, jetty civil structure damage, heat 
exchanger components damage etc. All these feed backs were 
made use of to improve Dhruva system design and carry out nec- 
essary improvements from time to time towards smooth plant 
operations. (author). 2 refs. 


12768 (INIS-mf-—13465) Convective parameters in fuel ele- 
ments for research nuclear reactors. Lopez Martinez, C.D. 
Universidad Veracruzana, Jalapa (Mexico). Unidad Docente Inter- 
disciplinaria de Ingenieria y Ciencias Quimicas. 1992. [127p.] (in 
Spanish). Source: OSTI; NTIS (US Sales Only); INIS. 

The study of a prototype for the simulation of fuel elements for 
research nuclear reactors by natural convection in water is pre- 
sented in this paper. This project is carry out in the thermofluids 
laboratory of National Institute of Nuclear Research. The fuel proto- 
type has already been test for natural convection in air, and the 
first results in water are presented in this work. In chapter I, a gen- 
eral description of Triga Mark Ill is made, paying special atention to 
fuel-moderator components. In chapter Il and Ill an approach to 
convection subject in its global aspects is made, since the intention 
is to give a general idea of the events occuring around fuel ele- 
ments in a nuclear reactor. In chapter Il, where an emphasis on 
forced convection is made, some basic concepts for forced convec- 
tion as well as for natural convection are included. The subject of 
flow through cylinders is annotated only as a comparative reference 
with natural convection in vertical cylinders, noting the difference 
between used correlations and the involved variables. In chapter Ill 
a compilation of correlation found in the bibliography about natural 
convection in vertical cylinders is presented, since its geometry is 
the more suitable in the analysis of a fuel rod. Finally, in chapter IV 
performed experiments in the test bench are detailed, and the re- 
sults are presented in form of tables and graphs, showing the used 
equations for the calculations and the restrictions used in each 
case. For the analysis of the prototypes used in the test bench, a 
constant and uniform flow of heat in the whole length of the fuel 
rod is considered. At the end of this chapter, the work conclusions 
and a brief explanation of the results are presented (Author). 


12769 (JAERI-M-92-147) Stress and strain evaluation of 
the heat transfer tubes in the intermediate heat exchanger for 
the HTTR. Kunitomi, Kazuhiko (Japan Atomic Energy Research 
Inst., Oarai, Ibaraki (Japan). Oarai Research Establishment); Shi- 
nozaki, Masayuki; Fukaya, Yoshio; Okubo, Minoru; Baba, Osamu; 
Maruyama, Shigeki; Otani, Akihito. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Oct 1992. 83p. (In Japanese). Order Number 
DE93771403. Source: OSTI; NTIS; INIS. 

An intermediate heat exchanger (IHX) with a heat capacity of 10 
MW for the High Temperature Engineering Test Reactor (HTTR) 
uses helically coil heat transfer tubes. The stress and strain evalu- 
ation for the heat transfer tubes which are used in over 900degC is 
performed by an elastic or creep analysis during the possible ab- 
normal events. This paper describes an evaluation procedure of 
the heat transfer tube, creep analysis method and evaluation re- 
sults. The results showed that inelastic strain and creep fatigue 
increased rapidly in 1-2nd cycles of 850degC or 950degC opera- 
tions, however, they did not increase in the following cycles. 
Therefore, they did not exceed the allowable limits for HTTR life 
time of 20 years. Primary stress is also under the limit in every ab- 
normal event. (author). 


12770 (JAERI-M-92-151) Performance test of inservice in- 
spection equipment for HTTR intermediate heat exchanger 
tubes. Inagaki, Yoshiyuki (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Miyamoto, 
Yoshiaki; Kato, Kiyoshi; Nakajima, Tamao; Kozuma, Tsuyoshi; 








Shoji, Hajime. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Oct 1992. 56p. (In Japanese). Order Number DE93771402. 
Source: OSTI; NTIS; INIS. 

Experimental study was carried out to clarify the performance of 
eddy current testing probes and a probe inserting equipment for 
the inservice inspection of the intermediate heat exchanger tubes 
of the high-temperature engineering test reactor. The inspection 
performance of the probes were investigated using test tubes, 
made of Hastelloy XR and containing artificial discontinuities made 
with reference to the ASME standards of steam generator tubes in 
a light-water reactor. It was confirmed that the probe could detect 
the discontinuities of the ASME standards and the smaller ones, 
such as a 100% through-wall hole with 0.5-mm diameter and a 
groove with 0.5-mm width, in the base metal tube. For the tube 
support and the welded joint, the multi-frequency method could re- 
move the noise. The inspection performance, however, lowered. 
The probe inserting equipment was manufactured by way of trial. It 
could be settled stably in the hot header of a mock-up model, and 
could smoothly insert and extract the probe. The winding of a ca- 
ble cause the scattering of the probe traveling velocity and the 
measurement error of the probe location in the tube. (author). 


12771 (NEI-SE-100, pp. 5.1-5.18) Reactor life extension ex- 
perience in AEA Technology. Wintle, J.B. (AEA Technology, 
Harwell Laboratory, Oxfordshire (United Kingdom)). International 
Atomic Energy Agency, Vienna (Austria); Swedish Nuclear Power 
Inspectorate, Stockholm (Sweden). Dec 1990. [164p.] (CONF- 
9010200-: IAEA specialists meeting on nuclear power plant lifetime 
assurance, Stockholm (Sweden), 10-13 Oct 1990). In Proceedings 
of the IAEA specialists meeting on nuclear power plant lifetime as- 
surance. Order Number DE93621032. Source: OSTI; NTIS; INIS. 

The two research reactors at Harwell, DIDO and PLUTO, were 
commissioned in 1958 and 1959 respectively. In 1988, after thirty 
years of successful operation, AEA commissioned a study to 
identify life limiting features in order to establish a basis for life ex- 
tension. The study was required to make recommendations for 
inspection and assessment which would provide detailed informa- 
tion about the current condition of the reactors and potential 
degradation mechanisms. In 1989, a large amount of inspection 
and assessment was undertaken. This paper, after giving brief de- 
tails of the reactors, describes the life limiting features study and 
the inspection and assessment that was undertaken. The organisa- 
tion and management of the work undertaken by AEA Technology 
was an important factor in ensuring minimum downtime and loss of 
revenue. (au). 


12772 (PNL-8142) Tritium target development project ex- 
ecutive summary topical report. Apley, W.J. Pacific Northwest 
Lab., Richland, WA (United States). Sep 1992. 116p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE93007773. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report documents the accomplishments of a project spon- 
sored by the US Department of Energy (DOE), Office of New 
Production Reactors (NP). The project was established to demon- 
strate the feasibility of producing tritium in a light water reactor 
(LWR). Activities associated with the qualification of a tritium- 
producing target rod design were conducted from FY 1989 through 
FY 1992, and involved design development and performance anal- 
yses, fabrication demonstration and acceptance testing, irradiation 
testing of eleven semiprototypic target rods, corrosion and tritium 
permeation tests, component (barrier /pellet /getter) performance 
characterization, breach testing under simulated large-break, 
loss-of-coolant accident (LBLOCA) temperature and pressure con- 
ditions, verification of extractability, and performance and safety 
analyses related to expected new production reactor in-core condi- 
tions. Though the project was closed out two years prior to its 
planned completion date, the results nonetheless confirm the tech- 
nical feasibility of using a Getter-Barrier target for LWR tritium 
production. This report by the Pacific Northwest Laboratory (PNL) 
presents those supporting results, serves as a “roadmap” to the 
documentation (twelve additional topical reports and over 40 sup- 
porting documents) that has been prepared to substantiate the 
project results, and identifies activities necessary for project com- 
pletion. The primary recommendations of this report are that: (1) 
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the LWR target option be retained as one of the viable alternatives 
for defense materials production of tritium; and (2) the full target 
qualification program as described in this report and its appendices 
be completed. 


12773 (RL-4-10) Columbia River studies: Richland five- 
year 02 R & D program. USAEC Richland Operations Office, WA 
(United States); Atlantic Richfield Hanford Co., Richland, WA 
(United States); Battelle Pacific Northwest Lab., Richland, WA 
(United States); Douglas United Nuclear, Inc., Richland, WA 
(United States). 30 Jun 1968. 49p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93003361. Source: OSTI; NTIS; GPO Dep. 

This report presents results related to the water quality of the 
Columbia River, June, 1968. Water quality was studied to deter- 
mine effects of radioactive and thermal effluents from the Hanford 
reactors. 


12774 (WAPD-T—2998) Destructive examination of an Alloy 
600 pressurizer relief line elbow removed from an advanced 
test reactor loop. Powell, G.J.; Porembka, S.W.; Politano, J.R. 
Bettis Atomic Power Lab., Pittsburgh, PA (United States). [1992]. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC11-89PN38014. (CONF-921236—-1: 1992 EPRI work- 
shop on PWSCC of Alloy 600, Orlando, FL (United States), 1-3 
Dec 1992). Order Number DE93004886. Source: OSTI; NTIS; 
INIS; GPO Dep. 

While pressurizing a materials test loop at the Advanced Test 
Reactor (ATR), reactor operators discovered a pinhole leak in the 
heat affected zone of a weld that joins an Alloy 600 elbow to the 
nozzle of a solid Alloy 600 pressurizer. The ATR is a fuels and ma- 
terials test reactor operated for the Department of Energy by 
EG&G Idaho, Incorporated. This loop had operated for over 20 
years with a deaerated PWR-type water coolant chemistry. The 1.5 
inch diameter relief line interior was typically exposed to a stagnant 
steam phase environment under nominal operating conditions of 
620°F and 1800 psi. The removed elbow, the defective weld area, 
and a small section of the pressurizer nozzle were destructively ex- 
amined. Failure was attributed to an intergranular stress corrosion 
cracking (SCC) mechanism. The leak path was through the heat 
affected zone on the elbow side of the weld, and followed a wide 
weld underbead area. This underbead area apparently resulted 
from a burn-through that occurred when the initial weld layer was 
made. The through-wall crack displayed a completely intergranular 
mode of propagation typical of SCC. Scanning Electron Microscope 
examinations of other areas of the weld underbead revealed micro- 
cracks at the underbead edges. Metallographic examination of the 
elbow material revealed that it had a microstructure that materials 
testing has shown to have poor resistance to SCC; in addition, 
grain size banding was observed. 


12775 (WHC-EP-0553) Topical report: LWNPR core de- 
sign. Reid, B.D. (Pacific Northwest Lab., Richland, WA (United 
States)). Westinghouse Hanford Co., Richland, WA (United States). 
Mar 1992. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93005321. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The objective of the WNP-1/NPR core design task was to de- 
velop reference core designs for the WNP-1/NPR that could be 
used to provide a consistent baseline for detailed evaluation of the 
viability of the WNP-1/NPR concept within the constraints imposed 
by utilization of the existing reactor vessel and its associated core 
support structure. The reference core designs developed under this 
task provided the basis for evaluating the WNP-1/NPR_ perfor- 
mance against the safety requirements and the performance goals 
established for the NPR. The reference core designs were also 
used as a basis to establish requirements for the target design pa- 
rameters, such as target duty and loading conditions. This report 
describes a succession of core designs which were developed over 
time to address changes in target design, perceived safety issues, 
and reduced production requirements. As target designs and per- 
formance requirements became more clearly defined, more 
technically detailed core designs were developed. Therefore, the 
later core designs are substantially more technically complete than 
are the earlier core design. 
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12776 (WHC-SA-1109) Reactor head nozzle displacement 
phenomenon. McFadden, N.R. Westinghouse Hanford Co., Rich- 
land, WA (United States). [1991]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-910831-9: 15. biennial conference on reactor operating 
experience: international conference on nuclear power plant opera- 
tions, Bellevue, WA (United States), 11-14 Aug 1991). Order 
Number DE93004073. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper details a displacement phenomenon that occurred in 
the vessel-head-mounted refueling nozzle of an operating reactor. 
The nozzle displacement was caused by oxidation within depleted 
uranium shielding. The phenomenon apparently began at initial 
plant startup. It continued slowly during a 9-year period until the 
cause was discovered and removed. The slowly increasing nozzle 
displacement, primarily tilt, was not noted until displacements were 
great enough to cause difficulties during refueling operations. Dis- 
assembly of the nozzle shielding structure revealed that inerted 
canisters containing depleted uranium shielding had been ruptured. 
This allowed slow oxidation and expansion of the uranium. In the 
confined configuration, the uranium shielding pushed against noz- 
zle shielding and displaced the nozzle. 


12777 (WHC-SP-0170) Effluent Stream Characterization. 
Wiggins, D.J. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1987. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE93005377. Source: OSTI; NTIS; GPO Dep. 

The Effluent Stream Characterization report compiles and docu- 
ments characterization Information on the N Reactor’s radioactive 
effluent to the 1325N Liquid Waste Disposal Facility (L\WDF). Aver- 
age monthly flows, radioactive content, and chemical content of the 
influent to the LWDF are presented. A water model which summa- 
rizes the best information on the sources of the LWDF influent is 
discussed. A summary of the projected flow reductions/source term 
reductions implemented during the 1987 Standdown and of addi- 
tional flow reductions/source term reductions which may be 
Implemented in the near future are presented. The effect of the im- 
plemented improvements on the chemical and radionuclide content 
of the N Reactor effluent is projected using the water model as a 
basis. Additional effluent characterization which will be performed 
after startup is detailed. 


12778 (WSRC-MS-92-239) Failure of expansion joint tie 
rods — Impact on bellows integrity. Daugherty, W.L.; Miller, R.F. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93007453. Source: OSTI; NTIS; GPO Dep. 

Expansion joints are used in piping systems to accomodate pipe 
deflections during service and to facilitate fitup. Often, tie rods are 
employed to limit the range of axial deflection. Additional restraint 
against excessive displacement can be provided by the surround- 
ing pipe and associated supports. This paper presents a 
methodology that was employed to estimate the consequences of 
tie rod failure. Of particular interest is whether tie rod failure can 
lead to sufficient displacement as to cause bellows rupture. 


12779 (WSRC-RP-91-311-3) Reactor Restart Division trend 
analysis report, second quarter 1991. Castles, R.B. Westing- 
house Savannah River Co., Aiken, SC (United States). 7 Oct 1991. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93005513. Source: 
OSTI; NTIS; GPO Dep. 

This document provides a trend analysis for the Savannah River 
Reactor Restart Program. The data contained in this report is com- 
prised of Nonconformance Report (NCR), Surveillance Reports, 
and Corrective Action Reports (CAR). The data trended now in- 
cludes six quarters and provides the capability of looking at 
changing patterns in the various performance categories over time. 


12780 (WSRC-TR-90-26) Certification plan for reactor 
analysis computer codes. Toffer, H. (Westinghouse Hanford Co., 
Richland, WA (United States)); Crowe, R.D.; Schwinkendorf, K.N.; 
Pevey, R.E. Westinghouse Savannah River Co., Aiken, SC (United 
States). Jan 1990. 25p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC09-89SR18035. Order Number 
DE93005706. Source: OSTI; NTIS; INIS; GPO Dep. 

A certification plan for reactor analysis computer codes used in 
Technical Specifications development and for other safety and pro- 
duction support calculations has been prepared. An action matrix, 
checklists, a time schedule, and a resource commitment table have 
been included in the plan. These items identify what is required to 
achieve certification of the codes, the time table that this will be 
accomplished on, and the resources needed to support such an ef- 
fort. 


12781 (WSRC-TR-92-088) Benchmarking assessment of 
RELAPS/MOD3 for the low flow and natural circulation experi- 
ment. Martin, R.P. (EG and G Idaho, Inc., Idaho Falls, ID (United 
States)); Taylor, B.K. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
92091724: 5. nuclear reactor thermal-hydraulics (NURETH) 
conference, Salt Lake City, UT (United States), 21-24 Sep 1992). 
Order Number DE93003180. Source: OSTI; NTIS; INIS; GPO Dep. 

The RELAP5/MOD3 code was assessed against experimental 
thermal hydraulics data for a 12.5 foot test section comprised of 
two vertical concentric tubes with water flowing upward in the 
tubes. The inner tubewas stainless steel and uniformly heated. ne 
outer tube was transparent polycarbonate (lexan) and unheated. 
The experimental procedure incorporated a test matrix of 24 tests 
to address single- and two-phase flow, forced and natural circula- 
tion flow and heated and unheated fluid. The tests were conducted 
at system pressures of 14.7 and 17.0 psia. Nine of the tests repre- 
senting the full range of test conditions were analyzed using 
RELAP5S/MOD3. RELAP5S/MOD3 analysis of the tests yielded gen- 
eral agreement with experiment with regard to the prediction of 
forced flow and natural circulation trends. However, a number of 
deficiencies were observed in the RELAPS/MOD3 treatment and 
these, along with recommendations for their resolution, are de- 
scribed in the paper. 


12782 (WSRC-TR-92-303) Background information for the 
PAR Pond safety and health hazard analysis. Hamby, D.M. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
Whicker, F.W. Westinghouse Savannah River Co., Aiken, SC 
(United States). 15 Jun 1992. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-89SR18035. Order 
Number DE93004256. Source: OSTI; NTIS; GPO Dep. 

The baseline risk assessment [WSRC91] has demonstrated that 
the hazard at PAR Pond is solely from external exposure to Cs- 
137, a gamma emitting radionuclide. Between 1954 and 1964, 
approximately 222 curies of radioactive cesium (Cs-134 and Cs- 
137) were released to the Lower Three Runs Creek system from R 
Reactor [Ma9l]. These releases were associated with leaking fuel 
and target slugs in the reactor disassembly basin. Independent 
studies show that approximately 45 curies of Cs-137 (half-life of 30 
years) still resides in the sediments of PAR Pond [Wh9I; Wi9I]; Cs- 
134 has a relatively short half-life (2 years) and has decayed to 
insignificant quantities since it was released. 
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Refer also to citation(s) 12261, 12272, 12456, 12596, 12625, 
12646, 12648, 12650, 12659, 12663, 12678, 12684, 12686, 12691, 
12692, 12693, 12694, 12695, 12761, 12780, 14024, 14713 


12783 (ANL/CP-75952) Applications of the EBR-Il Proba- 
bilistic Risk Assessment. Roglans, J.: Ragland, W.A.; Hill, D.J. 
Argonne National Lab., IL (United States). [1993]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE93004875. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A Probabilistic Risk Assessment (PRA) of the Experimental 
Breeder Reactor 11 (EBR-11), a Department of Energy (DOE) Cat- 
egory A research reactor, has recently been completed at Argonne 
National Laboratory (ANL), and has been performed with close col- 
laboration between PRA analysts and engineering and operations 
staff. A product of this Involvement of plant personnel has been a 





excellent acceptance of the PRA as a tool, which has already re- 
sulted In a variety of applications of the EBR-11 PRA. The EBR-11 
has been used in support of plant hardware and procedure modifi- 
cations and In new system design work. A new application in 


support of the refueling safety analysis will be completed in the 
near future. 


12784 (ANL/CP-75953) A PRA case study of extended 
long term decay heat removal for shutdown risk assessment. 
Roglans, J.; Ragland, W.A.; Hill, D.J. Argonne National Lab., IL 
(United States). [1992]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930116-22: Probabilistic safety assessment international topical 
meeting (PSA 93), Clearwater Beach, FL (United States), 27-29 
Jan 1993). Order Number DE93004876. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A Probabilistic Risk Assessment (PRA) of the Experimental 
Breeder Reactor Ii (EBR-Il), a Department of Energy (DOE) Cate- 
gory A research reactor, has recently been completed at Argonne 
National Laboratory (ANL). The results of this PRA have shown 
that the decay heat removal system for EBR-Il is extremely robust 
and reliable. In addition, the methodology used demonstrates how 
the actions of other systems not normally used for actions of other 
systems not normally used for decay heat removal can be used to 
expand the mission time of the decay heat removal system and 
further increase its reliability. The methodology may also be 
extended to account for the impact of non-safety systems in en- 
hancing the reliability of other dedicated safety systems. 


12785 (ANL/CP-76086) Probabilistic treatment of rod run- 
in accident initiators and the reactivity feedback responses in 
EBR-Il. Schaefer, R.W. Argonne National Lab., Idaho Falls, ID 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930116- 
25: Probabilistic safety assessment international topical meeting 
(PSA 93), Clearwater Beach, FL (United States), 27-29 Jan 1993). 
Order Number DE93004806. Source: OSTI; NTIS; INIS; GPO Dep. 

The idea of treating an accident initiator in a probabilistic manner 
is developed. Instead of using a bounding value, the rod reactivity 
insertion in an unprotected transient overpower accident is de- 
scribed realistically as a distribution of insertion magnitudes. The 
initiator analysis uses EBR-I] Operating Instructions and data files 
of rod worths and position histories. The average insertion magni- 
tude is found to be 16¢, which is only about hall of the feedback 
reactivity from zero to full power. The probability of inserting 130¢ 
or more, the Technical Specification limit, is less than 10-®. The 
initiator characteristics are then propagated through a probabilistic 
analysis of the reactivity feedback response to the initiator. This 
analysis shows that reactivity feedbacks reduce by four orders of 
magnitude the probability of a rod run-in event resulting in substan- 
tial core damage, in addition to the more than five order of 
magnitude margin afforded by the scram system. 


12786 (ANL/CP-76288) SAS4A analysis of unprotected 
loss of flow accidents in a metal fuel reactor. Tentner, A.M. Ar- 
gonne National Lab., IL (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-921102-42: Joint American Nuclear Society 
(ANS)/European Nuclear Society (ENS) international meeting on 
fifty years of controlled nuclear chain reaction: past, present, and 
future, Chicago, IL (United States), 15-20 Nov 1992). Order Num- 
ber DE93004242. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the SAS4A code system which is used to 
analyze the core behavior under beyond-design-base transient 
conditions for various Advanced Liquid Metal Reactor (ALMR) de- 
signs. The results of these analyses provide help in assessing the 
outcomes of various accident sequences, and provide guidance for 
future experimental needs and mathematical model development. 
This paper describes the thermal-hydraulic and neutronic events 
that occur in a low void worth metal fuel core [2] during a very 
rapid unprotected Loss of Flow (LOF) accident, with a flow decay 
half time t;;2 = 0.3s. This LOF was selected because it leads to 
fuel pin failure and subsequent fuel relocation. The only mechanis- 
tic initiator that can lead to such a rapid LOF is, possibly, a severe 
earthquake. For slower LOFs pin failure and fuel relocation do not 
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occur, as negative reactivity from other core feedback effects has 
enough time to counteract the positive reactivity introduced by the 
early sodium boiling. 


12787 (ANL/EAIS/TM-—73) Documentation for MRISKIN: A 
modified version of RISKIN, a risk integration code for MACCS 
output. Biwer, B.M.; Hong, K.J. Argonne National Lab., IL (United 
States). Environmental Assessment and Information Sciences Div. 
Jul 1992. 116p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93007774. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report documents the MRISKIN computer code, which was 
used to process results calculated with the MELCOR Accident 
Consequence Code System (MACCS). The MRISKIN code is a 
modified version of the RISKIN computer code, which was used for 
the Draft Environmental Impact Statement for the Siting, Construc- 
tion, and Operation of New Production Reactor Capacity. The 
RISKIN code was modified to obtain additional impact assessment 
output. 


12788 (ANL/MCT/CP-—76422) Behavior of mixed-oxide fuel 
elements during an overpower transient. Tsai, H. (Argonne 
National Lab., IL (United States). Materials and Components Tech- 
nology Div.); Neimark, L.A.; Asaga, T.; Shikakura, S. Argonne 
National Lab., IL (United States). Materials and Components Tech- 
nology Div. Nov 1992. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
921102-37: Joint American Nuclear Society (ANS)/European 
Nuclear Society (ENS) international meeting on fifty years of con- 
trolled nuclear chain reaction: past, present, and future, Chicago, 
IL (United States), 15-20 Nov 1992). Order Number DE93004181. 
Source: OSTI; NTIS; INIS; GPO Dep. 

For reliable operation of a fast breeder reactor, the fuel elements 
must be resistant to breaching in slow-ramp, operational overpower 
transients. To determine this resistance capability of mixed-oxide 
fuel elements, extended overpower transient tests over a range of 
element design and operating conditions are being conducted in 
the Experimental Breeder Reactor-ll (EBR-II). These tests are a 
part of a collaborative Operational Reliability Testing (ORT) pro- 
gram between the US Department of Energy and the Power 
Reactor and Nuclear Fuel Development Corp. (PNC) of Japan. The 
Phase 1 portion of the program was successfully completed in 
1990; the Phase 2 program is currently in progress. Four extended 
overpower transient tests were conducted in the Phase-1 ORT pro- 
gram. The results of the first three tests, TOPI-1A, -1B and -1C, 
using existing preirradiated mixed-oxide fuel elements from the US 
breeder development program. have been reported. The results of 
the fourth test, TOPI-1D, using fuel elements specifically designed 
and fabricated for the ORT program, are the subject of this paper. 


12789 (ANL/RE/CP-78568) Ex-vessel melt-coolant interac- 
tions in deep water pool: Studies and accident management 
for Swedish BWRs. Sienicki, J.J. (Argonne National Lab., IL 
(United States)); Chu, C.C.; Spencer, B.W.; Frid, W.; Loewenhielm, 
G. Argonne National Lab., IL (United States). [1993]. 17p. 
Sponsored by Energiverken, Goeteborg (Sweden). Energi- 
foersoerjningsdelegationen. DOE Contract W-31109-ENG-38. 
(CONF-930157—2: Specialist meeting on fuel-coolant interactions, 
Santa Barbara, CA (United States), 5-7 Jan 1993). Order Number 
DE93006406. Source: OSTI; NTIS; INIS; GPO Dep. 

In Swedish BWRs having an annular suppression pool, the lower 
drywell beneath the reactor vessel is flooded with water to mitigate 
against the effects of melt release into the drywell during a severe 
accident. The THIRMAL code has been used to analyze the effec- 
tiveness of the water pool to protect lower drywell penetrations by 
fragmenting and quenching the melt as it relocates downward 
through the water. Experiments have also been performed to in- 
vestigate the benefits of adding surfactants to the water to reduce 
the likelihood of fine-scale debris formation from steam explosions. 
This paper presents an overview of the accident management ap- 
proach and surfactant investigations together with results from the 
THIRMAL analyses. 


12790 (BNL-NUREG-48225) Managing aging in nuclear 


power plants: Insights from NRC’s Maintenance Team Inspec- 
tion reports. Fresco, A.; Subudhi, M. Brookhaven National Lab., 
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Upton, NY (United States). [1992]. 10p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-921007-19: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). Order Number DE93006652. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A plant’s maintenance program is the principal vehicle through 
which age-related degradation is managed. From 1988 to 1991, 
the NRC evaluated the maintenance program of every nuclear 
power plant in the United States. Forty-four out of a total of sixty- 
seven of the reports issued on these in-depth team inspections 
have been reviewed for insights into the strengths and weaknesses 
of the programs as related to the need to understand and manage 
the effects of aging on nuclear plant structures, systems, and com- 
ponents (SSCs). Relevant information has been extracted from 
these inspection reports sorted into several categories; including 
Specific Aging Insights, Preventive Maintenance, Predictive Mainte- 
nance and Condition Monitoring, Post Maintenance Testing, Failure 
Trending, Root Cause Analysis and Usage of Probabilistic Risk 
Assessment in the Maintenance Process. Specific examples of in- 
spection and monitoring techniques successfully used by utilities to 
detect degradation due to aging have been identified. 


12791 (BNL-NUREG-48348) Issues in risk analysis of pas- 
sive LWR designs. Youngblood, R.W. (Brookhaven National Lab., 
Upton, NY (United States)); Pratt, W.T.; Amico, P.J.; Gallagher, D. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 5p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-930352— 
13: 2. international conference on nuclear engineering, San 
Francisco, CA (United States), 21-24 Mar 1993). Order Number 
DE93006669. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses issues which bear on the question of how 
safety is to be demonstrated for “simplified passive” light water re- 
actor (LWR) designs. First, a very simplified comparison is made 
between certain systems in today’s plants. comparable systems in 
evolutionary designs, and comparable systems in the simplified 
passives. in order to introduce the issues. This discussion is not in- 


tended to describe the designs comprehensively, but is offered 
only to show why certain issues seem to be important in these par- 
ticular designs. Next, an important class of accident sequences is 
described; finally, based on this discussion, some priorities in risk 
analysis are presented and discussed. 


12792 (CEA-CONF—11091) Innovation future reactors: the 
differential model of equivalent parameters. A decisional tool 
for conception. Coudray, R. (CEA Centre d’Etudes de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie); 
Eid, M.; Fiorini, G.L. CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Mecanique et de Technologie. 1992. 
[24p.] (In French). (CONF-9210305-: 8. Colloquium on Reliability 
and Maintainability, Grenoble (France), 6-8 Oct 1992). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The study is developed in the frame of future reactors activities 
undertaken by the ‘Commissariat a |’Energie Atomique’ in France. 
The objective is to build the SAFETY and a QUALITY of the safety 
taking criteria, performances, experience... into account. In this 
purpose, we use the probabilistic reliability, maintainability, avail- 
ability concepts, for the design and for the clustering of the 
parametric tendencies. 


12793 (CONF-9211119-1) An overview of severe accident 
modeling and analysis work for the ANS reactor conceptual 
safety analysis report. Taleyarkhan, R.P. Oak Ridge National 
Lab., TN (United States). [1992]. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 3. nuclear reactor severe accident workshop; Tokyo (Japan); 
4-6 Nov 1992. Order Number DE93003094. Source: OSTI; NTIS; 
INIS; GPO Dep. 

ORNL's Advanced Neutron Source (ANS) will be a new user fa- 
cility for all kinds of neutron research, centered around a research 
reactor of unprecedented neutron beam flux. A defense-in-depth 
philosophy has been adopted. In response to this commitment, 
ANS Project management has initiated severe accident analysis 
and related technology development efforts early-on in the design 
phase itself. Early consideration of severe accident issues will aid 
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in designing a sufficiently robust containment for retention and con- 
trolled release of radionuclides in the event of such an accident. It 
will also provide a means for satisfying on- and off-site regulatory 
requirements and provide containment response and source term 
analyses for level-2 and -3 Probabilistic Risk Analyses (PRAs) that 
will be produced. Moreover, it will provide the best possible under- 
standing of the ANS under severe accident conditions, and 
consequently provide insights for the development of strategies 
and design philosophies for accident management, mitigation, and 
emergency preparedness. This paper presents a perspective 
overview of the severe accident modeling and analysis work for the 
ANS Conceptual Safety Analysis Report (CSAR). 


12794 (CONF-930331—5) Multi-processor based accident 
analysis using PVM. Smith, K.A. Oak Ridge National Lab., TN 
(United States). 22 Mar 1993. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO5-840R21400. From 
6. Society for Industrial and Applied Mathematics (SIAM) confer- 
ence on parallel processing for scientific computing; Norfolk, VA 
(United States); 21-24 Mar 1993. Order Number DE93008270. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Current accident analysis codes concentrate on either the reac- 
tor vessel or containment system of a nuclear plant. These codes 
can be used to predict primary or containment system response to 
an accident scenario. Using these separate code calculations, it is 
very difficult to accurately model the interaction between the pri- 
mary and containment systems. The development of an integrated 
accident analysis capability using the Parallel Virtual Machine 
(PVM) software system running on IBM RS/6000 workstations will 
be presented. 


12795 (CONF-930352-11) Immunizing digital systems 
against electromagnetic interference. Ewing, P.D. (Oak Ridge 
National Lab., TN (United States)); Korsah, K.; Antonescu, C. Oak 
Ridge National Lab., TN (United States). [1993]. 13p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. Agreement 1886-8195- 
1L. From 2. international conference on nuclear engineering; San 
Francisco, CA (United States); 21-24 Mar 1993. Order Number 
DE93005935. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the development of the technical basis for 
acceptance criteria applicable to the immunization of digital sys- 
tems against electromagnetic interference (EMI). The work is 
sponsored by the US Nuclear Regulatory Commission and stems 
from the safety-related issues that need to be addressed as a re- 
sult of the application of digital instrumentation and control systems 
in nuclear power plants. Designers of digital circuits are incorporat- 
ing increasingly higher clock frequencies and lower logic level 
voltages, thereby leading to potentially greater susceptibility of 
spurious interference being misinterpreted as legitimate logic. De- 
velopment of the technical basis for acceptance criteria to apply to 
these digital systems centers around establishing good engineering 
practices to ensure that sufficient levels of electromagnetic compat- 
ibility (EMC) are maintained between the nuclear power plant's 
electronic and electromechanical systems. First, good EMC design 
and installation practices are needed to control the emissions from 
interference sources and thereby their impact on other nearby cir- 
cuits and systems. Secondly, a test and evaluation program is 
needed to outline the EMI tests to be performed, the associated 
test methods to be followed, and adequate test limits to ensure 
that the circuit or system under test meets the recommended 
guidelines. Test and evaluation should be followed by periodic 
maintenance to assess whether the recommended EMI control 
practices continue to be adhered to as part of the routine operation 
of the nuclear power plant. By following these steps, the probability 
of encountering safety-related instrumentation problems associated 
with EMI will be greatly reduced. 


12796 (DOE-STD—1027-92) Hazard categorization and acci- 
dent analysis techniques for compliance with DOE Order 
5480.23, Nuclear Safety Analysis Reports. USDOE, Washington, 
DC (United States). 31 Dec 1992. 43p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93007759. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this DOE Standard is to establish guidance for 
facility managers and Program Secretarial Officers (PSOs) and 





thereby help them to comply consistently and more efficiently with 
the requirements of DOE Order 5480.23, Nuclear Safety Analysis 
Reports. To this end, this guidance provides the following practical 
information: (1) The threshold quantities of radiological material in- 
ventory below which compliance with DOE Order 5480.23 is not 
required. (2) The level of effort to develop the program plan and 
schedule required in Section 9.b. (2) of the Order, and information 
for making a preliminary assessment of facility hazards. (3) A uni- 
form methodology for hazard categorization under the Order. (4) 
Insight into the "graded approach” for SAR development, especially 
in hazard assessment and accident analysis techniques. Individual 
PSOs may develop additional guidance addressing safety require- 
ments for facilities which fall below the threshold quantities 
specified in this document. 


12797 (DPST-82-789) Guides for estimating consequences 
in 200 Area systems and safety analyses. Stoddard, D.H. Du 
Pont de Nemours (E.|.) and Co., Aiken, SC (United States). Savan- 
nah River Lab. 31 Aug 1982. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
Order Number DE93005528. Source: OSTI; NTIS; GPO Dep. 

Safety analysts must approximate consequences from the occur- 
rence of accidents where detailed calculations are not justified or 
specific data are not available. This memorandum describes rec- 
ommended guides for use in estimating consequences from a 
range of accidents. The guides are described in words, and in dia- 
grammatic form in figures or in tables. The guides were selected 
by engineering judgement after many reviews of the operating facil- 
ity history recorded in the 200 Area Fault Tree Data Banks. 


12798 (DPST-87-325) PKL reactor tank bottom pressures 
in accident scenarios. Tudor, A.A. Westinghouse Savannah River 
Co., Aiken, SC (United States). 10 Mar 1987. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001 ;ACO09-89SR18035. Order Number DE93004436. 
Source: OSTI; NTIS; GPO Dep. 

Nuclear Engineering Division requested estimates of the maxi- 


mum PKL reactor tank pressures associated with postulated 
reactor accidents. Tank bottom pressures calculated in establishing 
confinement protection limits (CPL) in Mark 16B-31 and Mark 22 
reactor charges are given in this document. 


12799 (DPSTM—100-CRIT-85) Technical manual: 100-Area 
criticality safety. Du Pont de Nemours (E.|.) and Co., Aiken, SC 
(United States). Savannah River Lab. 16 Jan 1985. 36p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-76SR00001. Order Number DE93005527. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

In an operation with fissile materials, it would appear simplest to 
control just a single variable, e.g.s the mass of *°5U. A large mar- 
gin of safety will then generally exist since it will usually be highly 
unlikely that all other variables will have their most reactive values 
and hence highly unlikely that accidentally exceeding the limit on 
the controlled variable will result in a criticality accident. However, 
exceeding the limit on the controlled variable should never be 
treated as a trivial-matter, even though criticality may not have 
been approached very closely. Reliance should be placed on other 
variables not having their most reactive values only if they too are 
controlled within specified limits. Without exercising control over 
several variables, many operations may-be severely hampered and 
hence unnecessarily costly, and some operations may be impossi- 
ble. In addition to specifying sets of subcritical conditions, this 
manual describes how they were derived, and gives the basis for 
asserting that they are indeed subcritical. 


12800 (DPSTSA-100-1-Del.Ver.) Safety analysis of Savan- 
nah River production reactor operation. Britt, T.E. (ed.). Du Pont 
de Nemours (E.|.) and Co., Aiken, SC (United States). Savannah 
River Lab. Oct 1987. 379p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001 ;AC09- 
89SR18035. Order Number DE93004885. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This Safety Analysis Report (SAR) sets forth an assessment of 
the safety of operation of the nuclear production reactors at the 
Savannah River Plant. While these reactors have operated for a 
total of 120 reactor-years without a serious incident or threat to the 
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public health and safety, it is recognized that there is potential, 
however small, for accidental offsite releases of radioactivity. Anal- 
yses, described in this report, show that for accidents which might 
reasonably be expected to occur during the lifetime of the reactors, 
there is no significant threat to public health and safety. More 
severe accidents, believed to be extremely improbable or even in- 
credible,’have been postulated in order to assess the effectiveness 
of preventive and mitigative safety systems. Analysis of such acci- 
dents is also presented. Although offsite consequences of some of 
these postulated accidents are significant, none is judged to be 
sufficiently probable to be of concern. 


12801 (DPW-53-365) Hazard after reactor catastrophe. 
Ring, H.F. Du Pont de Nemours (E.!.) and Co., Wilmington, DE 
(United States). Explosives Dept. 6 Feb 1953. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-298). Order Number DE93005229. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A detailed study of possible reactor castastrophes was made re- 
cently in the preparation of a report to the Reactor Safeguards 
Committee. That report dealt exhaustively with the hazard to which 
persons outside the plant control area would be subjected if a 
reactor castastrophe should occur. It is the purpose of this memo- 
randum to evaluate the hazard to personnel in the 100-Area, and 
to recommend patterns of behavior for that personnel, in the un- 
likely event of a major reactor accident. 


12802 (DPW-53-461) Reactor safeguards: Process Devel- 
opment Pile. Mackey, B.H. Du Pont de Nemours (E.1.) and Co., 
Wilmington, DE (United States). Explosives Dept. 26 Feb 1953. 
12p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-328). Order Number 
DE93006240. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This letter represents the evaluation of the hazards associated 
with the Process Development Pile which is to be installed in Build- 
ing 777-M at the Savannah River Plant. The Process Development 
Pile, or PDP, is a critical assembly for development work on pro- 
duction reactors. The design and purpose of the PDP are generally 
similar to those of the ZPR-2 at the Argonne National Laboratory. 
Since the hazards of the PDP are so similar to those of the ZPR-2, 
a formal evaluation of them would differ only in details from previ- 
ous reports. The similarities and differences of the two reactors are 
discussed along the following lines: Purpose, Design, Operation, 
Location and Hazards Evaluation. 


12803 (DPW-53-677) Resistance of reactor buildings to 
natural catastrophes. Worthington, H. Du Pont de Nemours (E.1.) 
and Co., Aiken, SC (United States). Atomic Energy Div. 13 Apr 
1953. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-292). Order Number 
DE93005223. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum provides a discussion of the resistance of Sa- 
vannah River reactor buildings to natural catastrophes, notably 
earthquakes and hurricanes. 


12804 (DPW-53-977) Reactor safeguards — Melting of con- 
trol rods. Brinn, M.S. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 3 Jul 1953. 5p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-341). Order Number 
DE93007126. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In this memorandum we consider several highly improbable acci- 
dents that could lead to melting of the control rods are considered. 
One accident, called the boiling accident, is described in detail in 
DPW-53-593, “Reactor Safety Determination - Savannah River 
Plant.” A second accident is one in which flow to the septifoils 
stops while that to the quatrefoils continues. The power output is 
assumed to continue unchanged during this accident. Any accident 
that results in melting of control rods could have serious conse- 
quences. First, if all the control rods melt and fall to the bottom of 
the tank, the reactivity of the pile will be increased 5 to 10%. 
enough to cause a prompt critical explosion. Second, it is possible 
that the lithium will promote the highly exothermic reaction between 
molten aluminum and water. 
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12805 (DPW-53-1103) Gamma activity of natural uranium 
fission products. Langhaar, J.\W. Du Pont de Nemours (E.I.) and 
Co., Wilmington, DE (United States). Explosives Dept. 31 Jul 1953. 
12p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-347). Order Number 
DE93007132. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

It has been common practice to calculate shielding for irradiated 
slugs on the basis that the effective average gamma energy is 
about 1.70 meV, with 40% to 50% of the total heat generation be- 
ing gamma energy and with 60% to 70% self-absorption for a 
single slug. This is very convenient, apparently on the safe side, 
and normally accurate enough for cases involving whole slugs. 
Some shielding problems have arisen requiring more detailed infor- 
mation concerning the gamma energy distribution and the fission 
product distribution. Such problems include (1) direct and indirect 
radiation from equipment containing slug material in a dispersed or 
dissolved state; (2) radiation from equipment containing only 
certain ones of the numerous fission products. To this end, a tabu- 
lation has been prepared showing the calculated activity for every 
fission product known to contribute appreciably to gamma-activity 
after two hours or more decay. Specifically included are those with 
gamma energy > 0.1 mev and with yield > 0.1% for half-life > Ih 
or with yield > 1.0% for half-life > 10 m. 


12806 (EGG-M—92265) Communication of Advanced Test 
Reactor probabilistic risk assessment results. Thatcher, T.A.; 
Atkinson, S.A.; Eide, S.A. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). [1992]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. (CONF-930116— 
34: Probabilistic safety assessment international topical meeting 
(PSA 93), Clearwater Beach, FL (United States), 27-29 Jan 1993). 
Order Number DE93005187. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Test Reactor (ATR) probabilistic risk assessment 
(PRA) Level 1 results were efficiently communicated in two reports 
following the completion of revision 1 of the ATR PRA. As the ATR 
PRA including external events fills four large volume, it was consid- 
ered impractical to expect all of the individuals at ATR who could 
benefit from the information to read the entire PRA. Even though 
many ATR personnel received training in PRA methodology and 
were involved in some aspects of the PRA, another hinderance to 
effective communication of the PRA results is that the PRA was 
written and organized to meet the requirements of practitioners and 
reviewers who are well-versed in PRA methods. Therefore, two 
PRA summary reports, an ATR risk summary report and an ATR 
functional group summary report, were written to communicate the 
ATR PRA results and insights to interested ATR personnel. 


12807 (EGG-M-92311) Seismically induced relay chatter 
tisk analysis for the Advanced Test Reactor. Khericha, S.T. (EG 
and G Idaho, Inc., Idaho Falls, ID (United States)); Calley, M.B.; 
Farmer, F.G.; Eide, S.A.; Ravindra, M.K.; Campbell, R.D. EG and 
G Idaho, Inc., Idaho Falls, ID (United States). [1992]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. (CONF-930116-33: Probabilistic safety assess- 
ment international topical meeting (PSA 93), Clearwater Beach, FL 
(United States), 27-29 Jan 1993). Order Number DE93005189. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A seismic probabilistic risk assessment (PRA) was performed as 
part of the Level | PRA for the Department of Energy (DOE) Ad- 
vanced Test Reactor (ATR) located at the Idaho National 
Engineering Laboratory (INEL). This seismic PRA included a com- 
prehensive and efficient seismically-induced relay chatter risk 
analysis. The key elements to this comprehensive and efficient 
seismically-induced relay chatter analysis included (1) screening 
procedures to identify the critical relays to be evaluated, (2) 
streamlined seismic fragility evaluation, and (3) comprehensive 
seismic risk evaluation using detailed event trees and fault trees. 
These key elements were performed to provide a core fuel dam- 
age frequency evaluation due to seismically induced relay chatter. 
A sensitivity analysis was performed to evaluate the impact of in- 
cluding seismically-induced relay chatter events in the seismic 
PRA. The systems analysis was performed by EG&G Idaho, Inc. 


and the fragilities for the relays were developed by EQE Engineer- 
ing Consultants. 
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12808 (ETDE-IT—-93-34) Evaluation of impulsive loadings 
due to explosions in underground structures. Corti, S.; 
Colombo, G.; Molinaro, P.; Mazza, G. Ente Nazionale per I’Energia 
Elettrica, Milan (Italy). Centro di Ricerca Idraulica e Strutturale. 
1992. 14p. (CONF-9206166-2: 2. international conference on 
structures under shock and impact, Southampton (United King- 
dom), 16-18 Jun 1992). Order Number DE93769372. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In underground power stations, faults in electrical equipment can 
give rise to gas mixtures generation due to physical-chemical reac- 
tions of the oil used in the machinery as isolator. Of course, if the 
gas cloud has the possibility to mix with air, a strong deflagration, 
or even a detonation, can take place. In this paper, different simpli- 
fied approaches to evaluate impulses acting on structures are 
presented. The results are compared with those obtained by 
means of complex differential equations solved by means of a finite 
difference 3-D method. From the comparison of the results, ex- 
pressed in terms of effects on structural elements, the use of 
simplified methods can be suggested because of the substantial 
equivalence of the results with those obtained using numerical so- 
lutions, at least for preliminary designs or for simple geometries. 


12809 (EUR-14179) Realistic methods for calculating the 
releases and consequences of a large LOCA. Stephenson, W. 
(National Nuclear Corp. Ltd., Knutsford (United Kingdom)); Dutton, 
L.M.C.; Handy, B.J.; Smediey, C. Commission of the European 
Communities, Luxembourg (Luxembourg). 1992. [250p.] (CONF- 
9109441-: 2. seminar on practical decommissioning experience 
with nuclear installations in the European Community, Sellafield 
(United Kingdom), 25-26 Sep 1991). Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report describes a calculational route to predict realistic 
radiological consequences for a successfully terminated large-loss- 
of-coolant accident (LOCA) at a pressurized-water reactor (PWR). 
All steps in the calculational route are considered. For each one, a 
brief comment is made on the significant differences between the 
methods of calculation that were identified in the benchmark stud- 
ies and recommendations are made for the methods and data for 
carrying out realistic calculations. These are based on the best 
supportable methods and data and the technical basis for each 
recommendation is given. Where the lack of well-validated meth- 
ods or data means that the most realistic method that can be 
justified is considered to be very conservative, the need for further 
research is identified. The behaviour of inorganic iodine and the re- 
moval of aerosols from the atmosphere of the reactor building are 
identified as areas of particular importance. Where the retention of 
radioactivity is sensitive to design features, these are identified 
and, for the most importance features, the impact of different de- 
signs on the release of activity is indicated. The predictions of the 
proposed model are calculated for each stage and compared with 
the releases of activity predicted by the licensing methods that 
were used in the earlier benchmark studies. The conservative 
nature of the latter is confirmed. Methods and data are also pre- 
sented for calculating the resulting doses to members of the public 
of the National Radiological Protection Boards as a result of work 
carried out by several national bodies in the UK. Other, equally ac- 
ceptable, models are used in other countries of the Community 
and some examples are given. 


12810 (IKE-5-233) The assessment of RELAP5/MOD2 
based on pressurizer transient experiments. Xue Hanjun; Tan- 
rikut, A.; Menzel, R. Stuttgart Univ. (Germany). Inst. fuer 
Kernenergetik und Energiesysteme. Mar 1992. 65p. Order Number 
DE93768890. Source: OSTI; NTIS (US Sales Only); INIS. 

Two typical experiments have been performed in Chinese test fa- 
cility under full pressure load corresponding to typical PWRs, (1) 
dynamic behavior of pressurizer due to relief valve operations 
(Case-l) is extremely important in transients and accident conditions 
regarding depressurization of PWR primary system; (2) Outsurge/ 
Insurge operation is one of the transient which is often encoun- 
tered and experienced in pressurizer systems due to pressure 
transients in primary system of PWRs. The simulation capability of 
RELAPS5/MOD2 is good in comparison to experimental results. The 
physical models (such as interface model, stratification model), 
playing a major role in such simulation, seems to be realistic. The 





effect of realistic valve modeling in depressurization simulation is 
extremely important. Sufficient data for relief valve (the dynamic 
characteristics of valve) play a major role. The time dependent 
junction model and the trip valve model with a reduced discharge 
coefficient of 0.2 give better predictions in agreement with the ex- 
periment data while the trip valve models with discharge coefficient 
1.0 yield overdepressurization. The simulation of outsurge/insurge 
transient yields satisfactory results. The thermal non-equilibrium 
model is important with respect to simulation of complicated physi- 
cal phenomena in outsurge/insurge transient but has a negligible 
effect upon the depressurization simulation. (orig/HP). 


12811 (Juel-2631) Models of common mode failures in 
probabilistic risk analyses: Description of knowledge level, 
and recommendations. Hennings, W. Forschungszentrum Juelich 
GmbH (Germany). Inst. fuer Sicherheitsforschung und Reaktortech- 
nik. Jun 1992. 29p. (In German). Order Number DE93769017. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Of all suitable models, the homogeneous Marshall-Olkin Model, 
also called Basic Parameter Model, is the most flexible one in 
terms of dependency of the failure probability on the failure degree 
(i.e. the number of components failing at the same time) and in 
terms of the determination of parameters from statistical observa- 
tions. Its disadvantage is, however, that it requires relatively many 
additional fault tree entries which may lead to difficulties in the cal- 
culation of large fault trees. In such cases, it can be approximated 
or numerically equally replaced by one of the Binomial Failure Rate 
Models, namely in system with 3 redundants by the simple BFR 
model without lethal shock (parameter A; x; p), with 4 redundants 
by the simple BFR model with lethal shock (parameter A; u; p; w), 
with more than 4 redundants by an expanded BFR model (DRS 
phase B, and several pairs px; Px). (orig/HP). 


12812 (KFK-5035) Progress report on research and devel- 
opment in 1991, Institute of Neutron Physics and Reactor 
Engineering, KfK. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Neutronenphysik und Reaktortechnik. Mar 1992. 
36p. (In German). Order Number DE93771662. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Progress report on research and development in 1991 Institute 
of Neutron Physics and Reactor Engineering. The Institute of Neu- 
tron Physics and Reactor Engineering is concerned with research 
work in the field of nuclear engineering related to the safety of fast 
and thermal reactors as well as with specific problems of fusion re- 
actor technology. Under the project of nuclear safety research, the 
Institute works on concepts designed to drastically improve reactor 
safety. Apart from that, methods to estimate and minimize the radi- 
ological consequences of reactor accidents are developed. Under 
the fusion technology project, the Institute deals with neutron 
physics and technological questions of the breeding blanket. Basic 
research covers technico-physical questions of the interaction be- 
tween light ion radiation of a high energy density and matter. In 
addition and to a small extent, questions of employing hydrogen in 
the transport area are studied. For all these tasks it is indispens- 
able to use up-to-date data processing methods and equipment, 
from the highest capacity computer to the integrated minicomputer 
system. (orig/DG). 


12813 (KFK-5037) Progress report on research and devel- 
opment in 1991, Institute of Reactor Development, KfK. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Reaktorentwicklung (IRE). Mar 1992. 28p. (In German). Order 
Number DE93771663. Source: OSTI; NTIS (US Sales Only); INIS. 

Progress report on research and development in 1991 Institute 
of Reactor Development. The papers on nuclear fusion concentrate 
on the design and material selection for highly stressed compo- 
nents as well as on safety matters. Experiments with the 
thermomechanical behaviour of different material samples contin- 
ued, with selected materials being put to a load of up to 10 000 
cycles. Carbon fiber reinforced composite materials proved to be 
very stable as regards their form, and unproblematic from a ther- 
momechanical viewpoint, even at high cycle numbers. The papers 
on handling techniques refer to specific requirements of nuclear fu- 
sion with applications at JET and NET, to the development of 
system solutions to be used in the classical industrial area, and to 
standardization accompanying the developments. The system for 
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physical simulation of working scenes was refined and extended by 
models for the prototype of a testing device to be handled in the 
torus of a fusion machine. Control of the articulated boom has 
been further improved. Under the nuclear safety research project, 
studies have been made of the dynamic behaviour of fast reactors 
under incident conditions, of the possible propagation of local cool- 
ing incidents in the reactor core as well as of core monitoring. The 
further development of physical models and computer programs on 
the dynamic behaviour of fast sodium-cooled reactors has been 
supported by experimental results. (orig/DG). 


12814 (KFK-5050) Research work for improving LWR 
safety. 1991 annual report. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Nukleare Sicherheitsforschung. Aug 
1992. 288p. (In German). Order Number DE93771917. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The work performed in 1991 for the PNS project centers on vari- 
ous phenomena of severe fuel damage and on selected aspects of 
a core meltdown accident, relating to aerosol behaviour and filter 
engineering, and to methods of assessing and minimizing the radi- 
ological impacts of a reactor accident. One paper included in this 
annual report summarizes the evaluation of experiments carried 
out in 1990 at the Wuerenlingen PROTEUS reactor. The 1991 task 
programme of the project for the first time included research into 
extreme load conditions affecting the containment in a core 
meltdown accident; first results are given of the experiments per- 
formed. (orig/DG). 


12815 (KFK-5050, pp. 1-30) Out-of-pile bundle experiments 
for the investigation of severe fuel damage (CORA-program): 
Test CORA-13. Hagen, S. (Kernforschungszentrum Karlsruhe 
(Germany). HIT); Gruenhagen, A.; Heine, R.; Malauschek, H.; 
Mueller, G.; Paroth, N.; Seibert, F.; Sepold, L.; Wallenfels, K.P.; 
Benz, H.; Giessmann, H.; Grehi, C.; Heil, O.; Roetzel, W.; 
Roehling, H.J.; Pfann, P. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung. Aug 1992. (in 
German). In Research work for improving LWR safety. 1991 an- 
nual report. 288p. Order Number DE93771917. Source: OSTI; 
NTIS (US Sales Only); INIS. 

CORA-13 confirmed the behavior of the earlier quench test 
CORA-12 and is in agreement with the behavior of the BWR 
quench test CORA-17 and the inpile LOFT FP2 test, which was 
also finished by quenching. In all tests a temporary temperature in- 
crease especially in the upper part of the bundle was found with 
the initiation of the quench process. The temperature increase is 
always accompanied by a parallel development of the hydrogen 
production. The increase of temperature and hydrogen production 
is the more pronounced the higher is the temperature at the begin- 
ning of quenching. This result can be explained by a temporary 
increase of the Zr/steam reaction during the quench process. The 
unoxidized metallic Zircaloy must have been exposed to the steam 
in an increased manner. The formation of cracks and break away 
of the protecting oxide layer may be the reason for this increased 
access. (orig.). 


12816 (KFK-5050, pp. 31-47) Mechanical and chemical 
behavior of LWR fuel rod bundles. Hofmann, P. (Kern- 
forschungszentrum Karlsruhe (Germany). IMF 1); Goetzmann, O.; 
Burbach, J.; Metzger, H. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung. Aug 1992. (In 
German). In Research work for improving LWR safety. 1991 an- 
nual report. 288p. Order Number DE93771917. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The physico-chemical material behavior of the first large PWR 
fuel rod bundle CORA-7 is described. The maximum bundle tem- 
perature was about 1800deg C. The test CORA-7 was terminated 
at a lower temperature to obtain more information on the chemical 
composition of the intermediate interaction products and relocated 
molten materials. The larger PWR fuel rod bundle CORA-7 with 57 
fuel rods, compared with 25 fuel rods in the smaller PWR bundles, 
did not show any different material behavior. Thermochemical cal- 
culations have been made on the nature of fission products in 
dependence on the oxygen potential in the atmosphere of a reac- 
tor pressure vessel during severe reactor accidents. (orig.). 
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12817 (KFK-5050, pp. 48-65) Post-test examination and 
evaluation of the CORA experiments. Leistikow, S. (Kern- 
forschungszentrum Karlsruhe (Germany). IMF 3); Schanz, G.; 
Metzger, H. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Nukleare Sicherheitsforschung. Aug 1992. (In German). In 
Research work for improving LWR safety. 1991 annual report. 
288p. Order Number DE93771917. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The bundles of the CORA-17 and CORA-18 Severe Fuel Dam- 
age (SFD) experiments, both of BWR type, are evaluated on the 
basis of a detailed microstructural analysis and in comparison with 
available results of the test CORA-16 and separate effects investi- 
gations. The evaluation as performed up to now is concentrated on 
the failure of the absorber unit and its influence on the fuel rod 
degradation. In CORA-17 fuel rod fragments and dispersed metallic 
melts were identified in the effort to understand the reasons and 
consequences of the quenching phenomena (temperature and hy- 
drogen peaks). With CORA-18 no influence of the larger bundle 
size was found. (orig.). 


12818 (KFK-5050, pp. 66-69) Measurement of gas compo- 
sition in CORA experiments. Huber, R. (Kernforschungszentrum 
Karlsruhe (Germany). INR); Malauschek, H.; Schumacher, G. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung. Aug 1992. (In German). In Research work 
for improving LWR safety. 1991 annual report. 288p. Order Num- 
ber DE93771917. Source: OSTI; NTIS (US Sales Only); INIS. 

Quantitative on line analysis of reaction product and sweep 
gases has been conducted at CORA-29, -30 and -31 experiments 
by means of quadrupole mass spectrometry. Data obtained allow 
estimation of the degree of reaction of the steam water mixture with 
zirkaloy and absorber materials and also the production rate of hy- 
drogen. In CORA-29, which employed a PWR type bundle with 
preoxidized rod surface, it was planed to investigate the influence 
of an oxide layer on the course of oxidation. The oxidation layer of 
maximal 12 4m did not have an important effect with exception of a 
delay of 110 seconds for the begin of the escalation of the steam- 
zirconium reaction. With the experiments CORA-30 (BWR type) 
and CORA-31 (PWR type) the influence of slow heating rates easy 
investigated (0.2 and 0,3 K/sec, respectively). As expected the es- 
calation of the reaction starts late in CORA-31, the increase in the 
hydrogen production rate is flatter and the maximum production 
rate is much more delayed (1000 sec.), but the increse in hydro- 
gen production rate way relatively steep and the maximum more 
than twice as high compared to CORA-31. Up to now no explana- 
tion can be given for this different behaviour. The total hydrogen 
production in the slow heating rate experiments was in the same 
order of magnitude (~ 200 g) as in the others. This is because of 
the much longer exposure time in these experiments. (orig.). 


12819 (KFK-5050, pp. 70-87) Core-melt behavior in a LWR- 
containment. Alsmeyer, H. (Kernforschungszentrum Karlsruhe 
(Germany). IATF); Foit, J.J.; Schneider, H.; Stiefel, S.; Tromm, W.; 
Merkel, G.; Ratajezak, W.; Seibert, J.; Schoenthal, H.; Ziegler, H. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Nuk- 
leare Sicherheitsforschung. Aug 1992. (In German). In Research 
work for improving LWR safety. 1991 annual report. 288p. Order 
Number DE93771917. Source: OSTI; NTIS (US Sales Only); INIS. 

Three further experiments in the BETA facility have been carried 
out to investigate special aspects of molten corium interacting with 
concrete. The invesigation of Zr oxidation during concrete attack 
has been completed. The measurements show the dominance of 
Zr oxidation by the chemical reduction of SiOz to elemental! Si and 
the subsequent Si oxidation by the gases from the concrete. Ser- 
pentine concrete as used in Russian power plants releases a large 
amount of vapour and hydrogen when attacked by the hot melt. 
This is due to the high portion of crystal water in the serpentine 
mineral. Additionally, the failure of a cylindrical concrete wall was 
studied, which is eroded on the inner side by a heated melt while 
being cooled outside by stagnant water. The WECHSL code was 
improved in the description of the early melt/concrete interaction, 
predominantly in the high temperature phase of concrete erosion 
with high Zirconium content of the melt. (orig.DG). 
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12820 (KFK-5050, pp. 88-91) Core meltdown experiments 
BETA. Dilimann, H.G. (Kernforschungszentrum Karlsruhe (Ger- 
many). LAF 2); Pasler, H.; Schmitt, H. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Nukleare Sicherheits- 
forschung. Aug 1992. In Research work for improving LWR safety. 
1991 annual report. 288p. Order Number DE93771917. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Three BETA experiments were accompanised with the operation 
of the off-filter and sampling of the airborne aerosols in the off-gas- 
line. (orig.). 


12821 (KFK-5050, pp. 92-106) BETA test related materials 
investigations. Chemical analyses for the BETA-tests. Skokan, 
A. (Kernforschungszentrum Karlsruhe (Germany). IMF/1); Janzer, 
H.; Schlickeiser, G.; Adelhelm, C.; Gosgnach, C.; Heinle, M. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung. Aug 1992. (In German). In Research work 
for improving LWR safety. 1991 annual report. 288p. Order Num- 
ber DE93771917. Source: OSTI; NTIS (US Sales Only); INIS. 

Laboratory scale experiments were conducted on mixtures of 
silicate concrete and BWR type 'Corium’ (core melt simulation mix- 
ture) in order to determine their temperatures of crust formation 
depending on their state of oxidation. Since the mixtures - once 
molten - have a high viscosity, it seemed practicable to measure 
the temperatures of the phenomenological meltdown of premelted 
samples rather than to measure the solidus and liquids tempera- 
tures. The results show that the effect of low melting eutectics by 
the presence of boron carbide is nearly overcompensated by the 
opposite effect of increasing the melting temperature by the higher 
amount of Zr oxide in the oxide melt. Materials samples of the 
BETA tests V 5.1 and V 5.2 were separated and chemically anal- 
ysed. Special ways of decomposing were needed for the frozen 
metallic melt. The results give a clear picture of the changing 
chemical composition of the melt due to the chemical reactions 
taking place. The assumed chemical reduction of SiOz by metallic 
Zr could be verified. It controls the process during the first sec- 
onds, shown by the sharply increasing concentration of Si in the 
metallic melt. Later on, the metal melt is oxidized by H2O and CO2 
only, following the sequence Zr - Si and Cr- Fe, and with a consid- 
erably lower oxidation rate. (orig./DG). 


12822 (KFK-5050, pp. 107-113) Development of a 
standardized test rig for HEPA filter units. Neuberger, M. (Kern- 
forschungszentrum Karlsruhe (Germany). LAF 2); Fronhoefer, M.; 
Hardy, T.; Kuhn, W. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung. Aug 1992. In 
Research work for improving LWR safety. 1991 annual report. 
288p. Order Number DE93771917. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In order to guarantee the safety margins of filter units during 
their entire service lives, filter performance needs to be verified un- 
der standardized test conditions that take into consideration the 
particularly adverse effects of filter exposure to super - saturated 
airflows and elevated differential pressure. The detail construction 
for a rig to type test filter units under fog conditions and increased 
pressure drop was finished, and the components of the test facility 
were delivered. The build up of the test rig is nearly closed on. In 
order to know the quantity of water and the loss of time, necessary 
for a decided differential pressure of ar. filter unit, a small test 
facility was build up. A small dust preloaded filter was fixed in a cir- 
cular channel and loaded with small droplets from an air atomizing 
nozzle. The pressure drop of the test filter increases with increased 
preloading and increased quantity of water in the air. Tests with 
sub - saturated air (humidity up to 94%) showed, that the pressure 
drop gradient increases with increased preloading and decreases 
with increased velocity. Unloaded, high strength filters show no 
change in pressure drop. (orig.). 


12823 (KFK-5050, pp. 114-120) Challenges within ventila- 
tion systems during accident situations. Neuberger, M. 
(Kernforschungszentrum Karlsruhe (Germany). LAF 2); Fronhoefer, 
M.; Hardy, T.; Kuhn, W.; Grieger, S. Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Projekt Nukleare Sicherheitsforschung. 
Aug 1992. (In German). In Research work for improving LWR 
safety. 1991 annual report. 288p. Order Number DE93771917. 
Source: OSTI; NTIS (US Sales Only); INIS. 





In order to be able to calculate HEPA filter margins, the mechan- 
ical loading at the service location of the filter units must be known. 
This makes necessary the development of suitable computer codes 
for modelling fluid dynamic transients. To help estimate the me- 
chanical loading at the service location two fluid dynamic codes 
were investigated. The first one, called FLOWMASTER, shows 
good results in calculating steady state conditions, but fails in cal- 
culating fluid dynamic transients. The second one, called PROMO, 
fails in integrating the LAF subroutines like HEPAFIL or HEPAGAS. 
So the development of the LAF-Code LAFIS was intensified. To re- 
duce the time loss of the numerical calculations for compressible 
flow-problems, the exact equations of the Ap-V-relation were re- 
placed by an approximation. The exact solution is very close to the 
approximated solution. The energy equations were formulated, but 
still not integrated in the LAFIS-Code. Also the preparation of the 
equations for transient flow problems was finished. (orig.). 


12824 (KFK-5050, pp. 121-124) Venting filter for LWR. Dill- 
mann, H.G. (Kernforschungszentrum Karlsruhe (Germany). LAF 2); 
Pasler, H.; Schmitt, H. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung. Aug 1992. (In 
German). In Research work for improving LWR safety. 1991 an- 
nual report. 288p. Order Number DE93771917. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The work for German venting systems is finished. A Sampler 
stage discriminating the iodine species using in the Phebus experi- 
ment is developed. The test of Russian venting components is 
finished. (orig.). 


12825 (KFK-5050, pp. 125-137) Modelling and assessment 


of accident consequences. Development of computer-aided 
decision support systems for nuclear emergencies. Benz, G. 
(D.T.|. Dr. Trippe Ingenieurgesellschaft mbH, Karlsruhe (Ger- 
many)); Meyer, D.; Rafat, M.; Richter, J.; Ehrhardt, J.; Faude, D.; 
Fischer, F.; Hasemann, |.; Paesler-Sauer, J.; Qu, J.; Schuele, O.; 
Steinhauer, C.; Kim, B.W.; Raicevic, J. Kernforschungszentrum 


Karlsruhe GmbH (Germany). Projekt Nukleare Sicherheits- 
forschung. Aug 1992. (In German). In Research work for improving 
LWR safety. 1991 annual report. 288p. Order Number 
DE93771917. Source: OSTI; NTIS (US Sales Only); INIS. 

The program package COSYMA for assessing the off-site conse- 
quences of accidental releases of radioactive materials has been 
updated in 1991. The new version 91/1 has been distributed and is 
now being used for the OECD (NEA)/CEC benchmark experiment 
for the comparison of accident codes. Besides, a number of 
investigations have been carried out, the results of which will be in- 
tegrated in future COSYMA versions. These investigations include 
assessments on the number of years of life lost in case of 
radiation-induced health effects, the compilation of economic data 
on a regional basis for a more detailed modelling of economic con- 
sequences, the adaptation of the COSYMA system to Korean 
conditions, a parameter study on the consequences and effective- 
ness of relocation after nuclear accidents, and the development of 
a PC version of the code system. The development of the support 
RESY has been continued by completion of the hardware and fur- 
ther development of the software for the operating system BASY 
and for the subsystems RSY describing the radiological situation 
and MSY simulating countermeasure actions and consequences. 
(orig./DG). 


12826 (KFK-5050, pp. 152-161) Investigations In freon on 
critical heat flux (KRISTA-program). Erbacher, FJ. (Kern- 
forschungszentrum Karlsruhe (Germany). IATF); Cheng, X.; Just, 
W.; Staron, E. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Projekt Nukleare Sicherheitsforschung. Aug 1992. (In 
German). In Research work for improving LWR safety. 1991 an- 
nual report. 288p. Order Number DE93771917. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Experimental studies on CHF in circular tubes and rod bundies 
are performed in the KRISTA test facility. The experiments cover a 
wide range of parameters of interest to LWRs, HCLWR and also 
Russian WWER rectors. CHF tests in circular tubes of three differ- 
ent inner diameters of 4 mm, 8 mm and 12 mm have been 
performed in order to study the influence of tube diameter on CHF. 
in contrast to previous work the influence of diameter on CHF has 
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been found to be a complex function of pressure, exit quality, mass 
flux and the diameter itself. (orig /DG). 


12827 (KFK-5050, pp. 171-183) Investigation of the dy- 
namic loading of the reactor pressure vessel head caused by 
a steam explosion; model experiments BERDA. Hoang, Y.S. 
(Kernforschungszentrum Karlsruhe (Germany). IRE); Jonatzke, O.; 
Krieg, R.; Lang, K.H.; Malmberg, T.; Messemer, G.; Wolf, E. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung. Aug 1992. (in German). In Research work 
for improving LWR safety. 1991 annual report. 288p. Order Num- 
ber DE93771917. Source: OSTI; NTIS (US Sales Only); INIS. 

In safety discussion a steam explosion is not ruled out com- 
pletely. Its location is assumed in the lower region inside the 
reactor pressure vessel. Under very pessimistic assumptions a part 
of the molten core having a mass up to 80 t may be accelerated in 
the upper region of the pressure vessel with a velocity up to 130 
m/s. The goal is to show that even under these extreme conditions 
the vessel head will not fail and in this way missiles will not be cre- 
ated which could endanger the containment shell. At the end of 
1991 the experimental concept has been worked out and the de- 
sign and some of the drawings of the experimental device have 
been finished. The transfer of results from a small scaled process 
to a larger scale has been checked by some pre-tests carried out 
in different scales. A certain volume of water was accelerated us- 
ing a hammer and the deformation of a tongue hit by the water 
was measured. Comparison of the results showed that the relative 
deformations (strains) were about the same independent from the 
scale, provided the scale rules obtained by similarity theory had 
been considered. (orig./DG). 


12828 (KFK-5050, pp. 184-204) Investigation of hydrogen- 
deflagration/-detonation. Breitung, W. (Kernforschungszentrum 
Karlsruhe (Germany). INR); Redlinger, R.; Werle, H.; Moeschke, 
M. Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Nukleare Sicherheitsforschung. Aug 1992. In Research work for 
improving LWR safety. 1991 annual report. 288p. Order Number 
DE93771917. Source: OSTI; NTIS (US Sales Only); INIS. 

The static and dynamic loads of a PWR-containment from hydro- 
gen combustion are investigated theoretically and experimentally. 
The primary goal is the determination of realistic, not too conserva- 
tive, upper bounds. The load data are needed to define design 
requirements for a core-melt resistant containment structure. The 
following work was performed in 1991: balloon tests; design of a 
medium scale detonation tube; development of a 1D detonation 
code; analytical study with SNL/Albuquerque, USA and documenta- 
tion and presentation of results. (orig/DG). 


12829 (KFK-5050, pp. 205-216) Load histories from steam 
explosions during core melt accidents. Jacobs, H. (Kern- 
forschungszentrum Karlsruhe (Germany). INR); Kolev, NI. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Nuk- 
leare Sicherheitsforschung. Aug 1992. (In German). In Research 
work for improving LWR safety. 1991 annuai report. 288p. Order 
Number DE93771917. Source: OSTI; NTIS (US Sales Only); INIS. 

For the analysis of steam explosions a multicomponent multi- 
phase thermohydraulic code is required which describes at least 
the motions of melt, water, and steam by separate velocity fields. 
One example of these very rare codes is the IVA3 code the devel- 
opment of which was brought to an interim close in 1991. As an 
example of a typical application of this code, precalculations of the 
FARO LWR Scoping Test 2 performed at Ispra are discussed. Un- 
fortunately, the calculation results cannot be compared directly to 
the test results because of important differences between planned 
and achieved test parameters. Above all, only about one third of 
the planned melt mass actually entered the water. The test was 
performed in a closed vessel at an initial pressure of 50 bar. The 
water was saturated at this temperature and its level was at 1 m 
height. The simulation starts with the release of 50 kg of simulated 
corium from an intermediate catcher at about 3.2 m height. The 
calculation predicts a gradual pressure rise without fast transients 
worth mentioning from 50 to about 76 bar within roughly one sec- 
ond and stabilizes slightly below the maximum. Also described are 
the material distributions predicted during the process and the 
‘mixed’ masses according to two different criteria. The former indi- 
cate that the melt jet penetrates the water without desintegrating 
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while being surrounded by a thick vapor layer. Subsequently the 
melt collects at the level bottom and much of the liquid water is 
blown upwards by the steam being produced. The amounts of 
mass being 'mixed’ with liquid water (and thus are thought to po- 
tentially participate in a steam explosion) remain below 10% for the 
known Theofanous criterion and below 30% for a more conserva- 
tive criterion. It is however more important that the calculation 
demonstrates that further mixing could be the result of the onset of 
a steam explosion. This may strongly limit the usefulness of local 
mixing criteria. (orig/DG). 


12830 (KFK-5050, pp. 217-226) Long term coolability of a 
core melt. Alsmeyer, H. (Kernforschungszentrum Karlsruhe (Ger- 
many). IATF); Schneider, H.; Tromm, W. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Nukleare Sicherheits- 
forschung. Aug 1992. (In German). In Research work for improving 
LWR_ safety. 1991 annual report. 288p. Order Number 
DE93771917. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the problems which must be solved in severe accidents 
is the melt concrete interaction which occurs when the core debris 
penetrates the lower vessel head and contacts the basement. To 
prevent these consequences a core catcher concept is considered 
to be integrated into a new PWR design based on the standard 
German PWR. The core catcher achieves coolability by spreading 
and fragmentation of the ex-vessel core melt based on the process 
of water inlet from the bottom through the melt. In order to identify 
the dominant processes of flooding the melt from the bottom ex- 
periments in laboratory scale have been carried out. To get more 
detailed information on the very important process of water pene- 
tration into the melt, a simulant experiment has been conducted 
using a transparent plastic melt with the typical viscosity behaviour 
of an oxidic corium melt and a temperature allowing evaporation of 
water. (orig).(DG). 


12831 (KFK-5050, pp. 227-239) Retaining of a core-melt in 
a porous structure. Fieg, G. (Kernforschungszentrum Karlsruhe 
(Germany). INR); Moeschke, M.; Werle, H. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Nukleare Sicherheits- 


forschung. Aug 1992. (in German). In Research work for improving 


LWR_ safety. 1991 annual report. 288p. Order Number 
DE93771917. Source: OSTI; NTIS (US Sales Only); INIS. 
Improved containment designs have been proposed for future 
PWR’s which, based on passive mechanisms, can safely confine 
core-melt accidents. One of the problems to be solved is the devel- 
opment of a core catcher device which ensures safe enclosure and 
long term decay heat removal of the ex-vessel corium. The pro- 
posed core catcher makes use of the available space below the 
reactor pressure vessel to distribute the molten corium over a suffi- 
ciently large area to ensure resolidification. It consists of a 
staggered array of ceramic catch-pans within a particle bed made 
of aluminium oxide. Tests concerning the transient flow of the 
coremelt after penetration of the pressure vessel and preliminary 
estimations of the long term coolability are presented. (orig.). 


12832 (KFK—5050, pp. 240-248) Contain code applications 
for an improved containment concept of future light water re- 
actors. Henneges, G.; Scholtyssek, W. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Nukleare Sicherheits- 
forschung. Aug 1992. In Research work for improving LWR safety. 
1997 annual report. 288p. Order Number DE93771917. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The results of a series of containment thermohydraulic studies, 
based upon realistic accident sequence analyses in actual German 
1300We PWR are described. The ultimate aim can be defined in 
such a way that in the extremely unprobable case of a core melt 
down with subsequent pressure vessel melt through, the radioactiv- 
ity should remain within the reactor containment. Any release of 
radioactivity to the environment should stay within limits given by 
normal operation conditions. The outer containment shell must re- 
tain its integrity and tightness. (orig/DG). 


12833 (KFK-5050, pp. 249-261) Thermal-hydraulic investi- 
gations on passive containment-cooling (PASCO-program). 
Erbacher, F.J. (Kernforschungszentrum Karlsruhe (Germany). 
IATF); Just, W.; Neitzel, H.J. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Nukleare Sicherheitsforschung. Aug 
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1992. (In German). In Research work for improving LWR safety. 
1991 annual report. 288p. Order Number DE93771917. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A containment for future PWR should ensure that it remains in- 
tact even in severe core-melt accidents and that the decay heat 
can be removed by natural air convection in a passive way. The 
composite containment proposed consists of an inner steel shell of 
60 m diameter with a 38 mm wall thickness and an outer rein- 
forced concrete shell of 2 m wall thickness. The annulus of 80 cm 
radial gap width is bridged by longitudinal support ribs placed at 
intervals of 50 cm on the circumference forming in this way individ- 
ual chimneys. In these chimneys the deacy heat is removed by 
natural air convection to the environment. Estimates have been 
performed to assess the coolability by natural air convection. It has 
been shown that a heat flux of about 8 MW sufficient for a 1300 
MWe PWR can be removed with relatively low containment loads 
of approx. 150deg C and 5 bar. (orig).(DG). 


12834 (KFK-5050, pp. 262) Filter development for an 
improved containment concept. Dillmann, H.G.  (Kern- 
forschungszentrum Karlsruhe (Germany). LAF 2); Pasler, H.; 
Schmitt, H. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Nukleare Sicherheitsforschung. Aug 1992. (In German). In 
Research work for improving LWR safety. 1991 annual report. 
288p. Order Number DE93771917. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. MELTDOWNWN/after-heat removal; AFTER- 
HEAT FEMOVAL/containment; AFTER-HEAT REMOVAL/natural 
convection; MELTDOWN; CONTAINMENT; REACTOR COOLING 
SYSTEMS; AIR FILTERS; FEASIBILITY STUDIES 


12835 (KFK-5050, pp. 263-267) A sensitivty study on the 
long-term-development of thermohydraulic data in a PWR- 
containment after a core-melt accident. Scholtyssek, W. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Nuk- 
leare Sicherheitsforschung. Aug 1992. (In German). In Research 
work for improving LWR safety. 1991 annual report. 288p. Order 
Number DE93771917. Source: OSTI; NTIS (US Sales Only); INIS. 

A sensitivity study on the most important hydraulic data in the 
containment in a post-core melt accident status has been carried 
out. The results show, that these data will react very sensitive 
upon the various system data. Since the correct design data are 
not yet available, the maximum temperature- and pressure loads 
can be predicted with large uncertainties only. On the other hand, 
some parameters were identified, the optimization of which in the 
containment design may lead to an effective limitation of the long- 
term-loads to acceptable values. (orig.). 


12836 (KFK-5050, pp. 268-274) Containment design and 
load carrying capacity. Dolensky, B. (Kernforschungszentrum 
Karlsruhe (Germany). IRE); Goeller, B.; Krieg, R. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung. Aug 1992. (In German). In Research work 
for improving LWR safety. 1991 annual report. 288p. Order Num- 
ber DE93771917. Source: OSTI; NTIS (US Sales Only); INIS. 

The new containment has to withstand not only the classical de- 
sign basis accidents but also the much more severe loads due to 
postulated core-melt accidents (static pressure of 20 bar at 200deg 
C and dynamic pressure in the order of 100 bar and 5 ms dura- 
tion). The inner steel containment shell alone cannot withstand 
these loadings. Rather it is necessary that it comes into contact 
with surrounding supporting structures, which then help to carry the 
loading. Additionally, the environmental air flows in natural circula- 
tion through the annular gap between the inner steel shell and the 
outer concrete shell and thus removes the decay heat. Leakages 
from the containment must not pass without filtering into this air 
flow. Taking into account only mechanical aspects, a spherical con- 
tainment shell would be most suitable. However, a cylindrical 
containment with a doubled wall thickness in the cylindrical domain 
would allow for more flexibility with respect to internal space re- 
quirements or to external cooling requirement, respectively. Both 
types of containment can bear the classical design loads as free 
standing structures. This feature requires a relatively large gap be- 
tween inner steel shell and the external supporting structures only 
after moderate, but acceptably small plastic strains. In case of high 
dynamic pressure loadings the containment shell crashes against 





ribs designed to yield plastically. Thus, the consequences of a hy- 
drogen detonation can be coped with at moderate plastic strains in 
the containment shell, without questioning its tightness. (orig/DG). 


12837 (KFK-5084) Analysis of MOL 7C in-pile blockage ex- 
periments with an extended SIMMER-Il program. Bungeroth, U. 
Kernforschungszentrum Karisruhe GmbH (Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik; Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Projekt Nukleare Sicherheitsforschung; 
Karlsruhe Univ. (T.H.) (Germany). Fakultaet fuer Maschinenbau. 
Sep 1992. 149p. (In German). Order Number DE93768954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

As SIMMER-II was designed originally for calculations of the 
whole reator core, model extensions had to be made to adapt it to 
applications in the Mol 7C experiments, whose dimensions were 
smaller and whose details were more complicated. The most impor- 
tant extension was modeling the axial heat transport across mesh 
cell boundaries, which occurs independent of mass transport. In 
this case, axial heat conduction within solid materials and axial heat 
transport by convection were taken into account and their function- 
ing verified on the basis of test examples. Calculations for the 
initial phase of Mol 7C/4, with fast initiation of the transient, show 
good agreement between calculation and experiment. The slow ini- 
tiation of the transient in Mol 7C/5 cannot be recalculated because 
of the long computation time required with SIMMER-II. However, 
comparison calculations have shown failure development to be 
largely independent of the type of transient initiation. The complete 
sequence of the Mol 7C/5 experiment therefore was recalculated 
with a fast initiation of the transient. The final configuration without 
power generation is in good agreement with the post-irradiation ex- 
amination findings obtained, e.g., with respect to the material 
distributions and the thickness of the crust of the cavity produced. 
It can be concluded from these findings that, on the whole, the 
epxerimental sequence is simulated quite well by the calculation. In 
the calculation, a thermal equilibrium was established after the 
cavity had been generated with a boiling fuel pool inside. The anal- 
yses confirm that the configuration found in the post-irradiation 
examinations of Mol 7C/5 can be stable over a proloriged period of 
time at full power without causing failure propagation. (orig./HP). 


12838 (NUREG—0090-Vol.15-No.3) Report to Congress on 
abnormal occurrences, July-September 1992: Volume 15, No. 
3. Nuclear Regulatory Commission, Washington, DC (United 
States). Office for Analysis and Evaluation of Operational Data. 
Dec 1992. 16p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

Section 208 of the Energy Reorganization Act of 1974 identifies 
an abnormal occurrence as an unscheduled incident or event that 
the Nuclear Regulatory Commission determines to be significant 
from the standpoint of public health or safety and requires a quar- 
terly report of such events to be made to Congress. This report 
covers the period from July 1 through September 30, 1992. There 
were no abnormal occurrences at a nuclear power plant. Two ab- 
normal occurrences involving medical misadministrations (both 
therapeutic) and one involving overexposure of a radiographer at 
NRC-licensed facilities were discussed in this report. In addition, 
another abnormal occurrence was reported by an NRC Agreement 
State. The report also contains information updating a previously 
reported abnormal occurrence. 


12839 (NUREG-0713-Vol.12) Occupational radiation expo- 
sure at commercial nuclear power reactors and other facilities, 
1990: Twenty-third annual report: Volume 12. Raddatz, C.T. 
(Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Regulatory Applications); Hagemeyer, D. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Regulatory Applications; Science Applications International Corp., 
Oak Ridge, TN (United States). Jan 1993. 289p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

This report summarizes the occupational radiation exposure in- 
formation that has been reported to the NRC's Radiation Exposure 
Information Reporting System (REIRS) by nuclear power facilities 
and certain other categories of NRC licensees during the years 
1969 through 1990. The bulk of the data presented in the report 
was obtained from annual radiation exposure reports submitted in 
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accordance with the requirements of 10 CFR 20.407 and the tech- 
nical specifications of nuclear power plants. Data on workers 
terminating their employment at certain NRC licensed facilities 
were obtained from reports submitted pursuant to 10 CFR 20.408 
The 1990 annual reports submitted by about 443 licensees indi- 
cated that approximately 214,568 individuals were monitored, 
110,204 of whom were monitored by nuclear power facilities. They 
incurred an average individual dose of 0.19 rem (cSv) and an aver- 
age measurable dose of about 0.36 (cSv). Termination radiation 
exposure reports were analyzed to reveal that about 113,361 indi- 
viduals completed their employment with one or more of the 443 
covered licensees during 1990. Some 77,633 of these individuals 
terminated from power reactor facilities, and about 11,083 of them 
were considered to be transient workers who received an average 
dose of 0.67 rem (cSv). 


12840 (NUREG—0837-Vol.12-No.3) NRC TLD Direct Radia- 
tion Monitoring Network: Progress report, July-September 
1992: Volume 12, No. 3. Struckmeyer, R.; McNamara, N. Nuclear 
Regulatory Commission, King of Prussia, PA (United States). 
Region |. Dec 1992. 237p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
INIS; GPO. 

This report provides the status and results of the NRC Thermolu- 
minescent Dosimeter (TLD) Direct Radiation Monitoring Network. It 
presents the radiation levels measured in the vicinity of NRC li- 
censed facilities throughout the country for the third quarter of 
1992. 


12841 (NUREG—1358-Suppl.1) Lessons learned from the 
special inspection program for emergency operating proce- 
dures: Conducted October 1988-September 1991, Supplement 
No. 1. Galletti, G.S. (Nuclear Regulatory Commission, Washington, 
DC (United States)); Sutthoff, A.B. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Reactor Controls and 
Human Factors. Oct 1992. 32p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OST]; 
NTIS; GPO. 

The results of the team inspections conducted during October 
1988-September 1991 for the Nuclear Regularly Commission 
(NRC) Emergency Operating Procedures (EOPs) Inspection 
Program are summarized in this report. Inspection results are dis- 
cussed in relation to past staff guidance provided to the utilities for 
upgrading EOPs. In this report, the NRC informs the nuclear power 
industry of concerns that were identified during the EOP team in- 
spections and restates the staff's previous guidance in a format 
that more clearly illustrates the consequences of programmatic 
weaknesses. 


12842 (NUREG—1365-Rev.1) Severe Accident Research 
Program plan update: Revision 1. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Systems Research. 
Dec 1992. 88p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

In August 1989, the staff published NUREG-1365, “Revised Se- 
vere Accident Research Program Plan.” Since 1989, significant 
progress has been made in severe accident research to warrant an 
update to NUREG-1365. The staff has prepared this SARP Plan 
Update to: (1) Identify those issues that have been closed or are 
near completion, (2) Describe the progress in our understanding of 
important severe accident phenomena, (3) Define the long-term re- 
search that is directed at improving our understanding of severe 
accident phenomena and developing improved methods for as- 
sessing core melt progression, direct containment heating, and 
fuel-coolant interactions, and (4) Reflect the growing emphasis in 
two additional areas—advanced light water reactors, and support for 
the assessment of criteria for containment performance during 
severe accidents. The report describes recent major accomplish- 
ments in understanding the underlying phenomena that can occur 
during a severe accident. These include Mark | liner failure, severe 
accident scaling methodology, source term issues, core-concrete 
interactions, hydrogen transport and combustion, TMI-2 Vessel In- 
vestigation Project, and direct containment heating. The report also 
describes the major planned activities under the SARP over the 
next several years. These activities will focus on two phenomeno- 
logical issues (core melt progression, and fuel-coolant interactions 
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and debris coolability) that have significant uncertainties that impact 
our understanding and ability to predict severe accident phenomena 
and their effect on containment performance SARP will also focus 
on severe accident code development, assessment and validation. 
As the staff completes the research on severe accident issues that 
relate to current generation reactors, continued research will focus 
on efforts to independently evaluate the capability of new advanced 
light water reactor designs to withstand severe accidents. 


12843 (NUREG-—1435-Suppl.2) Status of safety issues at 
licensed power plants: TMI Action Plan requirements, unre- 
solved safety issues, generic safety issues, other multiplant 
action issues: [Annual report, October 1, 1991—September 30, 
1992]: Supplement 2. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Reactor Regulation. Dec 
1992. 178p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This report is to provide a comprehensive description of the im- 
plementation and verification status of Three Mile Island (TMI) 
Action Plan requirements, safety issues designated as Unresolved 
Safety Issues (USIs), Generic Safety Issues(GSis), and other 
Multiplant Actions (MPAs) that have been resolved and involve im- 
plementation of an action or actions by licensees. This report 
makes the information available to other interested parties, includ- 
ing the public. An additional purpose of this NUREG report is to 
serve as a follow-on to NUREG-0933, “A Prioritization of Generic 
Safety Issues,” which tracks safety issues up until requirements 
are approved for imposition at licensed plants or until the NRC is- 
sues a request for action by licensees. 


12844 (NUREG/CR-5545-Rev.1) VICTORIA: A mechanistic 
model of radionuclide behavior in the reactor coolant system 
under severe accident conditions: Revision 1. Heams, T.J. 
(Science Applications International Corp., Albuquerque, NM (United 
States)); Williams, D.A.; Johns, N.A.; Mason, A.; Bixler, N.E.; Grim- 
ley, A.J.; Wheatley, C.J.; Dickson, L.W.; Osborn-Lee, |.; Domagala, 
P.; Zawadzki, S. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Research; Sandia National Labs.., 
Albuquerque, NM (United States). Dec 1992. 217p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (SAND—90-0756-Rev.1). Source: 
OSTI; NTIS; INIS; GPO. 

The VICTORIA model of radionuclide behavior in the reactor 
coolant system (RCS) of a light water reactor during a severe acci- 
dent is described. It has been developed by the USNFC to define 
the radionuclide phenomena and processes that must be consid- 
ered in systems-level models used for integrated analyses of 
severe accident source terms. The VICTORIA code, based upon 
this model, predicts fission product release from the fuel, chemical 
reactions involving fission products, vapor and aerosol behavior, 
and fission product decay heating. Also included is a detailed 
description of how the model is implemented in VICTORIA, the nu- 
merical algorithms used, and the correlations and thermochemical 
data necessary for determining a solution. A description of the code 
structure, input and output, and a sample problem are provided. 


12845 (NUREG/CR-5756) Review and assessment of non- 
power reactor (NPR) inspection schedules. Puglia, W.J. 
(Science Applications International Corp., McLean, VA (United 
States)); Young, J. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Reactor Projects, Ill, IV, V; Science Ap- 
plications International Corp., McLean, VA (United States). Nov 
1992. 40p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). (SAIC~90/1402-R3). Source: OSTI; 
NTIS; INIS; GPO. 

The relative risk of non-power reactors is examined based on a 
limited number of qualitative risk factors to determine if the relative 
ranking suggests different inspection frequency classes compared 
to current practice. The conclusions of the report are that a re- 
duced inspection frequency inspection is appropriate for some of 
the lower powered non-power reactors. 


12846 (NUREG/CR-5766) Auxiliary feedwater system risk- 
based inspection guide for the San Onofre Unit 2 Nuclear 
Power Plant. Pugh, R. (Pacific Northwest Lab., Richland, WA 
(United States)); Gore, B.F.; Vo, T.V.; Bumgardner, J.D.; Moffitt, 
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N.E. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Safety and Analysis; Pacific Northwest 
Lab., Richland, WA (United States). Feb 1993. 32p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC06-76RL01830. (PNL-7609). Source: OSTI; 
NTIS; INIS; GPO. 

In a study sponsored by the US Nuclear Regulatory Commission 
(NRC), Pacific Northwest Laboratory has developed and applied a 
methodology for deriving plant-specific risk-based inspection guid- 
ance for the auxiliary feedwater (AFW) system at pressurized water 
reactors that have not undergone probabilistic risk assessment 
(PRA). This methodology uses existing PRA results and piant oper- 
ating experience information. Existing PRA-based inspection 
guidance information recently developed for the NRC for various 
plants was used to identify generic component failure modes. This 
information was then combined with plant-specific and industry- 
wide component information and failure data to identify failure 
modes and failure mechanisms for the AFW system at the selected 
plants. San Onofre-2 was selected as one of a series of plants for 
study. The product of this effort is a prioritized listing of AFW fail- 
ures which have occurred at the plant and at other PWRs. This 
listing is intended for use by NRC inspectors in the preparation of 
inspection plans addressing AFW risk-important components at the 
San Onofre-2 plant. 


12847 (NUREG/CR-5818) Uncertainty analysis of minimum 
vessel liquid inventory during a small-break LOCA in a B&W 
Plant: An application of the CSAU methodology using the RE- 
LAPS/MOD3 computer code. Ortiz, M.G. (EG and G Idaho, Inc., 
Idaho Falls, ID (United States)); Ghan, L.S. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; EG and G Idaho, Inc., Idaho Falls, ID (United States). Dec 
1992. 114p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(EGG—2665). Source: OSTI; NTIS; INIS. 

The Nuclear Regulatory Commission (NRC) revised the emer- 
gency core cooling system licensing rule to allow the use of best 
estimate computer codes, provided the uncertainty of the calcula- 
tions are quantified and used in the licensing and regulation 
process. The NRC developed a generic methodology called Code 
Scaling, Applicability, and Uncertainty (CSAU) to evaluate best es- 
timate code uncertainties. The objective of this work was to adapt 
and demonstrate the CSAU methodology for a small-break loss-of- 
coolant accident (SBLOCA) in a Pressurized Water Reactor of 
Babcock & Wilcox Company lowered loop design using RELAPS5/ 
MOD3 as the simulation tool. The CSAU methodology was suc- 
cessfully demonstrated for the new set of variants defined in this 
project (scenario, plant design, code). However, the robustness of 
the reactor design to this SBLOCA scenario limits the applicability 
of the specific results to other plants or scenarios. Several aspects 
of the code were not exercised because the conditions of the tran- 
sient never reached enough severity. The plant operator proved to 
be a determining factor in the course of the transient scenario, and 
steps were taken to include the operator in the model, simulation, 
and analyses. 


12848 (NUREG/CR-5836) Auxiliary feedwater system risk- 
based inspection guide for the Palo Verde Nuclear Power 
Plant. Bumgardner, J.D. (Pacific Northwest Lab., Richland, WA 
(United States)); Moffitt, N.E.; Gore, B.F.; Vo, T.V.; Sloan, J.A. Nu- 
clear Regulatory Commission, Washington, DC (United States). Div. 
of Systems Safety and Analysis; Pacific Northwest Lab., Richland, 
WA (United States). Feb 1993. 30p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL—7908). Source: OSTI; NTIS; INIS; GPO. 
In a study sponsored by the US Nuclear Regulatory Commission 
(NRC), Pacific Northwest Laboratory has developed and applied a 
methodology for deriving plant-specific risk-based inspection guid- 
ance for the auxiliary feedwater (AFW) system at pressurized water 
reactors that have not undergone probabilistic risk assessment 
(PRA). This methodology uses existing PRA results and plant oper- 
ating experience information. Existing PRA-based inspection 
guidance information recently developed for the NRC for various 
plants was used to identify generic component failure modes. This 





information was then combined with plant-specific and industry- 
wide component information and failure data to identify failure 
modes and failure mechanisms for the AFW system at the selected 
plants. Palo Verde was selected as one of a series of plants for 
study. The product of this effort is a prioritized listing of AFW fail- 
ures which have occurred at the plant and at other PWRs. This 
listing is intended for use by NRC inspectors in the preparation of 
inspection plans addressing AFW risk-important components at the 
Palo Verde plants. 


12849 (NUREG/CR-5876) Full-length fuel rod behavior 
under severe accident conditions. Lombardo, N.J. (Pacific North- 
west Lab., Richland, WA (United States)); Lanning, D.D.; Panisko, 
F.E. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Research; Pacific Northwest Lab., Rich- 
land, WA (United States). Dec 1992. 72p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (PNL-8023). Source: OSTI; NTIS; 
INIS; GPO. 

This document presents an assessment of the severe accident 
phenomena observed from four Full-Length High-Temperature 
(FLHT) tests that were performed by the Pacific Northwest Labora- 
tory (PNL) in the National Research Universal (NRU) reactor at 
Chalk River, Ontario, Canada. These tests were conducted for the 
US Nuclear Regulatory Commission (NRC) as part of the Severe 
Accident Research Program. The objectives of the test were to 
simulate conditions and provide information on the behavior of full- 
length fuel rods during hypothetical, small-break, loss-of-coolant 
severe accidents, in commercial light water reactors. 


12850 (NUREG/CR-5906) Decision making under uncer- 
tainty: An investigation into the application of formal 
decision-making methods to safety issue decisions. Bohn, 
M.P. (Sandia National Labs., Albuquerque, NM (United States)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Safety Issue Resolution; Sandia National Labs., Albu- 
querque, NM (United States). Dec 1992. 79p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (SAND—92-1547). Source: OSTI; 
NTIS; INIS; GPO. 

As part of the NRC-sponsored program to study the implications 
of Generic Issue 57, “Effects of Fire Protection System Actuation 
on Safety-Related Equipment,” a subtask was performed to evalu- 
ate the applicability of formal decision analysis methods to generic 
issues cost/benefit-type decisions and to apply these methods to 
the GI-57 results. In this report, the numerical results obtained from 
the analysis of three plants (two PWRs and one BWR) as devel- 
oped in the technical resolution program for GI-57 were studied. 
For each plant, these results included a calculation of the person- 
REM averted due to various accident scenarios and various 
proposed modifications to mitigate the accident scenarios identified. 
These results were recomputed to break out the benefit in terms of 
contributions due to random event scenarios, fire event scenarios, 
and seismic event scenarios. Furthermore, the benefits associated 
with risk (in terms of person-REM) averted from earthquakes at 
three different seismic ground motion levels were separately con- 
sidered. Given this data, formal decision methodologies involving 
decision trees, value functions, and utility functions were applied to 
this basic data. It is shown that the formal decision methodology 
can be applied at several different levels. Examples are given in 
which the decision between several retrofits is changed from that 
resulting from a simple cost/benefit-ratio criterion by virtue of the 
decision-maker's expressed (and assumed) preferences. 


12851 (NUREG/CR-5922) Modular high-temperature gas- 
cooled reactor short-term thermal response to flow and 
reactivity transients. Cleveland, J.C. (Oak Ridge National Lab., 
TN (United States)). Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Systems Research; Oak Ridge National 
Lab., TN (United States). Feb 1993. 44p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC05-840R21400. (ORNL/TM-12179). Source: OSTI; 
NTIS; INIS; GPO. 

The research reported here has been conducted at the Oak 
Ridge National Laboratory for the Nuclear Regulatory Commis- 
sion's Division of Regulatory Applications of the Office of Nuclear 
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Regulatory Research. The short-term thermal response of the Mod- 
ular High-Temperature Gas-Cooled Reactor (MHTGR) is analyzed 
for a range of flow and reactivity transients. These transients in- 
clude loss of forced circulation without scram, spurious withdrawal 
of a control rod group, moisture ingress, control rod and control rod 
group ejections, and a rapid core cooling event. For each event 
analyzed, an event description, a discussion of the analysis 
approach and assumptions, and results are presented. When pos- 
sible, results of these analyses are compared with those presented 
by the designers in the MHTGR Preliminary Safety Information 
Document and in the MHTGR Probabilistic Risk Assessment. The 
importance of inherent safety features is illustrated, and conclu- 
sions are presented regarding the safety performance of the 
MHTGR. Recommendations are made for a more in-depth exami- 
nation of MHTGR response for some of the analyzed transients. 
The coupled heat transfer-neutron kinetics model is described in 
detail in Appendix A. 


12852 (NUREG/CR-5923) High Pressure Coolant Injection 
System Risk-Based Inspection Guide for Hope Creek. Villaran, 
M. (Brookhaven National Lab., Upton, NY (United States)); Shier, 
W.; Chung, J.W. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Safety and Analysis; Brookhaven 
National Lab., Upton, NY (United States). Dec 1992. 52p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (BNL-NUREG—52338). 
Source: OSTI; NTIS; INIS; GPO. 

The High Pressure Coolant Injection (HPCI) system has been 
examined from a risk perspective. A System Risk-Based Inspection 
Guide (S-RIG) has been developed as an aid to HPCI system in- 
spections at Hope Creek. Included in this S-RIG is a discussion of 
the role of HPCI in mitigating accidents and a presentation of a 
PRA-based failure modes which could prevent proper operation of 
the system. The S-RIG uses industry operating experience, includ- 
ing plant-specific illustrative examples to augment the basic PRA 
failure modes. It is designed to be used as a reference for both 
routine inspections and the evaluation of the significance of com- 
ponent failures. 


12853 (NUREG/CR-5932) Risk-based Inspection Guide for 
the Susquehanna Station HPCi system. Travis, R. (Brookhaven 
National Lab., Upton, NY (United States)); Higgins, J.; Gunther, 
W.; Shier, W. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Radiation Protection and Emergency Pre- 
paredness; Brookhaven National Lab., Upton, NY (United States). 
Nov 1992. 54p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(BNL-NUREG-52342). Source: OSTI; NTIS; INIS; GPO. 

The High Pressure Coolant Injection (HPCl) system has been 
examined from a risk perspective. A system Risk-based Inspection 
Guide (S-RIG) has been developed as an aid to HPCI system in- 
spections at the Susquehanna Steam Electric Station (SSES) 
which is operated by Pennsylvania Power & Light (PP&L). Included 
in this S-RIG is a discussion of the role of HPCI in mitigating acci- 
dents and a presentation of PRA-based failure modes which could 
prevent proper operation of the system. The S-RIG uses industry 
operating experience, including plant-specific illustrative examples, 
to augment the basic PRA failure modes. It is designed to be used 
as a reference for both routine inspections and the evaluation of 
the significance of component failures. 


12854 (NUREG/CR-5945) MORECA-2: Interactive simulator 
for modular high-temperature gas-cooled reactor core tran- 
sients and heatup accidents with ATWS options. Ball, S.J. (Oak 
Ridge National Lab., TN (United States)); Nypaver, D.J. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; Oak Ridge National Lab., TN (United States). 
Dec 1992. 70p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/TM—1 2233). Source: OSTI; NTIS; INIS; GPO. 

This is a follow-up to an earlier report documenting the MORECA 
code, an interactive simulation tool for performing independent 
analyses of postulated modular high-temperature gascooled reactor 
(MHTGR) core transients and heatup accidents. This research was 
performed at Oak Ridge National Laboratory to assist the Nuclear 
Regulator Commission in preliminary determinations of licensability 
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of the US Department of Energy reference design of a standard 
MHTGR. The additional features of MORECA documented in this 
report are the interactive workstation capabilities and the options 
for studying anticipated transients without scram events. 


12855 (NUREG/CR-5947) Magnitude and reactivity 
consequences of moisture ingress into the modular High- 
Temperature Gas-Cooled Reactor core. Smith, O.L. (Oak Ridge 
National Lab., TN (United States)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Systems Research; 
Oak Ridge National Lab., TN (United States). Dec 1992. 33p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC05-840R21400. (ORNL/TM- 
12237). Source: OSTI; NTIS; INIS; GPO. 

Inadvertent admission of moisture into the primary system of a 
modular high-temperature gas-cooled reactor has been identified in 
US Department of Energy-sponsored studies as an important 
safety concern. The work described here develops an analytical 
methodology to quantify the pressure and reactivity consequences 
of steam-generator tube rupture and other moisture-ingress-related 
incidents. Important neutronic and thermohydraulic processes are 
coupled with reactivity feedback and safety and control system re- 
sponses. The rate and magnitude of steam buildup are found to be 
dominated by major system features such as break size compared 
with safety valve capacity and reliability and less sensitive to fac- 
tors such as heat transfer coefficients. The results indicate that 
ingress transients progress at a slower pace than previously pre- 
dicted by bounding analyses, with milder power overshoots and 
more time for operator or automatic corrective actions. 


12856 (NUREG/CR-5964) SAPHIRE technical reference 
manual: IRRAS/SARA Version 4.0. Russell, K.D. (EG and G 
Idaho, Inc., Idaho Falls, ID (United States)); Atwood, C.L.; Sattison, 
M.B.; Rasmuson, D.M. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Safety Issue Resolution; EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Jan 1993. 115p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC07-761D01570. (EGG-—2692). Source: 
OSTI; NTIS; INIS; GPO. 

This report provides information on the principles used in the 
construction and operation of Version 4.0 of the Integrated Reliabil- 
ity and Risk Analysis System (IRRAS) and the System Analysis 
and Risk Assessment (SARA) system. It summarizes the funda- 
mental mathematical concepts of sets and logic, fault trees, and 
probability. The report then describes the algorithms that these pro- 
grams use to construct a fault tree and to obtain the minimal cut 
sets. It gives the formulas used to obtain the probability of the top 
event from the minimal cut sets, and the formulas for probabilities 
that are appropriate under various assumptions concerning re- 
pairability and mission time. It defines the measures of basic event 
importance that these programs can calculate. The report gives an 
overview of uncertainty analysis using simple Monte Carlo sam- 
pling or Latin Hypercube sampling, and states the algorithms used 
by these programs to generate random basic event probabilities 
from various distributions. Further references are given, and a de- 
tailed example of the reduction and quantification of a simple fault 
tree is provided in an appendix. 


12857 (ORNUTM-11647) High Flux Isotope Reactor sys- 
tem RELAPS input model. Morris, D.G.; Wendel, M.W. Oak Ridge 
National Lab., TN (United States). Jan 1993. 320p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE93007789. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A thermal-hydraulic computational model of the High Flux Iso- 
tope Reactor (HFIR) has been developed using the RELAPS5 
program. The purpose of the model is to provide a state-of-the art 
thermal-hydraulic simulation tool for analyzing selected hypothetical 
accident scenarios for a revised HFIR Safety Analysis Report 
(SAR). The model includes (1) a detailed representation of the re- 
actor core and other vessel components, (2) three heat exchanger/ 
pump cells, (3) pressurizing pumps and letdown valves, and (4) 
secondary coolant system (with less detail than the primary sys- 
tem). Data from HFIR operation, component tests, tests in facility 
mockups and the HFIR, HFIR specific experiments, and other per- 
tinent experiments performed independent of HFIR were used to 
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construct the model and validate it to the extent permitted by the 
data. The detailed version of the model has been used to simulate 
loss-of-coolant accidents (LOCAs), while the abbreviated version 
has been developed for the operational transients that allow use of 
a less detailed nodalization. Analysis of station blackout with core 
long-term decay heat removal via natural convection has been per- 
formed using the core and vessel portions of the detailed model. 


12858 (PNL-SA-21349) USA/CIS coordinating committee 
and its hydrologic studies. Onishi, Y. (Pacific Northwest Lab., 
Richland, WA (United States)); Petrie, G.M.; Vail, L.W.; 
Voytscekhovitch, O.V.; Zhelezriyak, M.J.; Shershakov, V.M.; Kono- 
plev, A.V. Pacific Northwest Lab., Richland, WA (United States). 
Sep 1992. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9209154-1: 
Workshop on hydrological impact of nuclear power plant systems, 
Paris (France), 23-25 Sep 1992). Order Number DE93005102. 
Source: OSTI; NTIS; GPO Dep. 

The United States and the former Soviet Union (now the 
Commonwealth of Independent States) have set up the Joint Coor- 
dinating Committee on Civilian Nuclear Reactor Safety (SCCCNRS) 
to enhance safe operation of civilian nuclear reactors. The agree- 
ment contains Section 7.1, “Environmental Transport,” and Section 
7.2 “Health Impacts.” Main objectives of the programs under JCC- 
CNRS are to test and improve methodologies, mathematical 
models, technologies, and techniques need to understand and to 
more accurately forecast radionuclide behavior in the environment 
following nuclear power plant accidents. These programs currently 
focus on problems from the Chernobyl Nuclear Power Plant acci- 
dent. This paper describes the activities of Program 7.1.F. 


12859 (SAND-91-1490) CONTAIN LMR/1B-Mod.1, A com- 
puter code for containment analysis of accidents in 
liquid-metal-cooled nuclear reactors. Murata, K.K. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Carroll, D.E.; 
Bergeron, K.D.; Valdez, G.D. Sandia National Labs., Albuquerque, 
NM (United States). Jan 1993. 86p. Sponsored by USDOE, Wash- 
ington, DC (United States); Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93007424. Source: OSTI; NTIS; INIS; GPO Dep. 

The CONTAIN computer code is a best-estimate, integrated 
analysis tool for predicting the physical, chemical, and radiological 
conditions inside a nuclear reactor containment building following 
the release of core material from the primary system. CONTAIN is 
supported primarily by the U. S. Nuclear Regulatory Commission 
(USNRC), and the official code versions produced with this support 
are intended primarily for the analysis of light water reactors 
(LWR). The present manual describes CONTAIN LMR/1B-Mod. 1, 
a code version designed for the analysis of reactors with liquid 
metal coolant. It is a variant of the official CONTAIN 1.11 LWR 
code version. Some of the features of CONTAIN-LMR for treating 
the behavior of liquid metal coolant are in fact present in the LWR 
code versions but are discussed here rather than in the User's 
Manual for the LWR versions. These features include models for 
sodium pool and spray fires. In addition to these models, new or 
substantially improved models have been installed in CONTAIN- 
LMR. The latter include models for treating two condensables 
(sodium and water) simultaneously, sodium atmosphere and pool 
chemistry, sodium condensation on aerosols, heat transfer from 
core-debris beds and to sodium pools, and sodium-concrete inter- 
actions. A detailed description of each of the above models is 
given, along with the code input requirements. 


12860 (SAND-92-1794C) Summary of an abridged assess- 
ment of shutdown risk for a Mark Ill boiling water reactor. 
Brown, T.D.; Miller, L.A.; Kmetyk, L.N. Sandia National Labs., Al- 
buquerque, NM (United States). [1992]. 18p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). (CONF- 
921007-13: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). Order Number 
DE93004505. Source: OSTI; NTIS; INIS; GPO Dep. 

An abridged accident progression and consequence analysis 
was performed on a selected portion of the refueling mode of oper- 
ation at the Grand Gulf Nuclear Power Plant. In this abridged 
analysis simplified models were used to delineate the possible ac- 
cident progressions, to estimate the source term and to assess the 





onsite consequences. The MACCS code was used to estimate the 
offsite consequences. While the decay heat is lower in shutdown 
accidents relative to full power accidents and, thus, there is poten- 
tially more time to respond to the accident, the plant is in a 
configuration that offers very little attenuation of a release should 
one occur. Thus, the reduction in the radionuclide potential from 
decay is counterbalanced by the lack of plant mitigation features. 
Off site consequences associated with these shutdown accidents 
were shown to be comparable with full-power accidents. 


12861 (SAND-92-1802) An Integral Effects Test in a 
zion-like geometry to investigate the effects of pre-existing hy- 
drogen on direct containment heating in the Surtsey Test 
Facility: The IET-6 experiment. Allen, M.D. (Sandia National 
Labs., Albuquerque, NM (United States)); Blanchat, T.K.; Pilch, M.; 
Nichols, R.T. Sandia National Labs., Albuquerque, NM (United 
States). Jan 1993. 83p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93006987. Source: OSTI:; 
NTIS; INIS; GPO Dep. 

The sixth experiment of the Integral Effects Test (IET-6) series 
was conducted to investigate the effects of high pressure melt 
ejection on direct containment heating. Scale models of the Zion 
reactor pressure vessel (RPV), cavity, instrument tunnel, and sub- 
compartment structures were constructed in the Surtsey Test 
Facility at Sandia National Laboratories. The RPV was modeled 
with a melt generator that consisted of a steel pressure barrier, a 
cast MgO crucible, and a thin steel inner liner. The melt generator/ 
crucible had a hemispherical bottom head containing a graphite 
limitor plate with a 4-cm exit hole to simulate the ablated hole in 
the RPV bottom head that would be formed by ejection of an in- 
strument guide tube in a severe nuclear power plant accident. The 
cavity contained 3.48 kg of water, which corresponds to conden- 
sate levels in the Zion plant, and the containment basement floor 
was dry. A 43-kg initial charge of iron oxide/aluminum/chromium 
thermite was used to simulate corium debris on the bottom head of 
the RPV. Molten thermite was ejected by steam at an initial 
pressure of 6.3 MPa into the reactor cavity. The Surtsey vessel at- 
mosphere contained pre-existing hydrogen to represent partial 
oxidation of the zirconium in the Zion core. The initial composition 
of the vessel atmosphere was 87.1 mol.% No, 9.79 mol.% Oz, and 
2.59 mol.% Hz, and the initial absolute pressure was 198 kPa. A 
partial hydrogen burn occurred in the Surtsey vessel. The peak 
vessel pressure increase was 279 kPa in IET-6, compared to 246 
kPa in the IET-3 test. The total debris mass ejected into the Surt- 
sey vessel in IET-6 was 42.5 kg. The gas grab sample analysis 
indicated that there were 180 g- moles of pre-existing hydrogen, 
and that 308-moles of hydrogen were produced by steam/metal re- 
actions. About 335 g-moles of hydrogen bumed, and 153 g-moles 
remained unreacted. 


12862 (UCRL-ID-113164) Stiffness of low rise reinforced 
concrete shear walls. Murray, R.C. (Lawrence Livermore National 
Lab., CA (United States)); Hossain, Q.A.; Basak, A.K.; Bennett, 
J.G.; Farrar, C.R.; Gupta, A.K.; Hadjian, A.H.; Hashimoto, P.S. 
Lawrence Livermore National Lab., CA (United States). Jan 1993. 
180p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE93008848. 
Source: OSTI; NTIS; GPO Dep. 

This paper reviews the history and activities of the ASCE Work- 
ing Group on the Stiffness of Concrete Shear Wall Structures. This 
effort was greatly assisted by the US Nuclear Regulatory Commis- 
sion (NRC) sponsored Seismic Category | Structures Program and 
their efforts to define a position for the “reduced concrete stiffness”. 
The group's activities and recommendations to account for this ef- 
fect are presented. It should be noted that this effort consisted of 
reviewing available information, discussion with researchers, and 
discussion among Working Group members to form a consensus 
recommendation based on current data. 


12863 (WHC-SA-1560) A comparison of reactor and 
nonreactor risk assessment approaches. Zentner, M.D. West- 
inghouse Hanford Co., Richland, WA (United States). Nov 1992. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. (CONF-930116—39: Probabilistic 
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safety assessment international topical meeting (PSA 93), Clearwa- 
ter Beach, FL (United States), 27-29 Jan 1993). Order Number 
DE93006562. Source: OSTI; NTIS; INIS; GPO Dep. 

The Risk Assessment Technology Group, Westinghouse Hanford 
Company (WHC), has participated in a number of full and partial 
reactor risk assessments of facilities such as the N Reactor, Fast 
Fiux Test Facility, Washington Public Power Supply System No. 1, 
SP-100 Ground Test Facility, and the Savannah River K Reactor. 
As the mission of the Hanford Site has changed from special nu- 
clear material production to environmental cleanup, the emphasis 
for performing risk assessments has shifted from evaluating the 
risk from operation of reactors to that from nonreactor facilities 
such as: Waste storage tanks; Waste treatment facilities such as 
Grout and the Hanford Waste Vitrification Plant; Waste processing 
facilities such as the 242-A evaporator. Additionally, risk assess- 
ment techniques are being used to support transportation safety 
studies, engineering design studies, safety analysis report develop- 
ment, and environmental remediation efforts. As can be seen, 
there are many opportunities for constructive use of risk assess- 
ment methodology in a wide variety of areas. This paper will 
describe the state-of-the-art risk assessment at the Hanford Site, 
show how the techniques are evolving, and compare reactor and 
nonreactor approaches. 


12864 (WSRC-MS—91-525) Response to ONS/EH-OA con- 
cerns. Rice, P.D. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1991]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
91121054: Defense nuclear facilities safety board meeting, Aiken, 
SC (United States), 9 Dec 1991). Order Number DE93003316. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The DOE's independent Office of Nuclear Safety (ONS) con- 
ducted an independent assessment of WSRC’s readiness for 
K-Reactor restart. DOE-ONS identified six areas of concern, with 
specific findings in each area. The six concerns deal with: (1) 
Technical Specification surveillance, (2) human factors issues, (3) 
emergency lighting, (4) fire protection issues, (5) the Unreviewed 
Safety Question process, and (6) the critique process. This report 
addresses each of these six concerns and Westinghouse’s actions 
to resolve them. 


12865 (WSRC-MS—92-201) Environmental Qualification at 
Savannah River Site. Martin, S.A.; Murphy, S.L.; Riley, P.J.; 
Sharma, M.K.; Sheikh, N.A.; Weister, T.E. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1992]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-9208117-18: 1992 Energy Facility Con- 
tractors Group (EFCOG) safety analysis workshop, Salt Lake City, 
UT (United States), 11-13 Aug 1992). Order Number DE93002686. 
Source: OSTI; NTIS; GPO Dep. 

The objective of Environmental Qualification (EQ) is to demon- 
strate that equipment essential to the mitigation of consequences 
from, and monitoring of plant conditions following Design Basis Ac- 
cidents (DBAs) will operate as intended under normal/abnormal 
and accident environmental conditions over the installed life. For 
example, if a component is needed to maintain the reactor in a 
safe shutdown condition during an accident, and if the component 
is subjected to a harsh environment during that accident, then doc- 
umentation must be prepared addressing the ability of the 
equipment to work properly in the accident environment. The 
requirement for an EQ program at SRS was mandated by the De- 
partment of Energy (DOE) K-Reactor Safety Evaluation Report 
(SER) which requires SRS to: (1) provide a long term plan for an 
EQ program with DOE approval prior to restart and (2) prepare 
and submit to DOE, Justifications for Continued Operations, that 
justify restarting and operating the K-Reactor until a long term 
compliance can be achieved with DOE approval. 


12866 (WSRC-MS-—$2-387-Rev.1) Modelling steam explo- 
sions for the Savannah River Site reactor probabilistic risk 
assessment: Revision 1. Vonderfecht, B.E. (Westinghouse Sa- 
vannah River Co., Aiken, SC (United States)); Smith, D.C. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-930116-31- 
Rev.1: Probabilistic safety assessment international topical meeting 
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(PSA 93), Clearwater Beach, FL (United States), 27-29 Jan 1993). 
Order Number DES3005069. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the probabilistic risk assessment (PRA) for the Savan- 
nah River Site (SRS) reactors, a theoretical mode] has been used 
to evaluate the magnitude of steam explosions that could occur 
during postulated severe accidents at the plant. The model predicts 
pressure, steam generation and mechanical work during the 
explosion phase of the interaction. The model is applied to two hy- 
pothetical events illustrating typical small-scale and large-scale 
explosions found in the PRA. These two examples show that yield 
predictions may range from megajoules to gigajoules for kinetic en- 
ergy, 10 to 1000 kg for steam generated, and 10 to 1000 atm for 
peak explosion-zone pressures. A brief study is made to character- 
ize the sensitivity of kinetic energy yield to initial fuel mass and fuel 
temperature. Explosion kinetic energy increases linearly in propor- 
tion to fuel mass, but displays a non-linear dependence on fuel 
temperature over parameter values of interest. 


12867 (WSRC-MS—92-438) Management of data banks at 
Westinghouse Savannah River Company. Baughman, D-F. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-930253-1: 
Safety analysis working group of the energy facility contractors 
group, Augusta, GA (United States), 2-3 Feb 1993). Order Number 
DE93006566. Source: OSTI; NTIS; INIS; GPO Dep. 

Contains vugraphs. 

The Risk Assessment Methodology Group (RAM) of the Nuclear 
Processes Safety Research Section (NPSR) maintains the compi- 
lation of incidents that have occurred at the Savannah River Site. 
The data banks have gained national recognition for their value in 
risk-related studies. The information provided by these data banks 
is widely used at SRS and across the DOE Complex. This report 
discusses these data banks. 


12868 (WSRC-RP-—89-262-Vol.3-Ver.3) New production reac- 
tor at Savannah River: Volume 3, Modular high temperature 
gas cooled reactor facility description: Version 3. Westing- 
house Savannah River Co., Aiken, SC (United States). Apr 1991. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93007776. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this document is to define modifications to the 
modular high temperature gas cooled new production reactor 
(MHTGR-NPR) for site adaptation to the Savannah River Site 
(SRS). This adaptation will include a physical description of the site 
and required site modifications, to the design, routine radiological 
and non-radiological releases, and potential accident releases. 


12869 (WSRC-RP-89-570-Vol.4-Del.Ver.) Savannah River 
Site PRA of reactor operation: Level 1, Internal events: Vol- 
ume 4. Brandyberry, M.D. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Cramer, D.S.; Horton, W.H.; Logan, 
V.E.; Sharp, D.A.; Smith, J.A.; Tinnes, S.P.; Topp, S.V.; Wingo, 
H.E.; Kirby, K.D.; Shapiro, B.J.; Singer, B.S.; West, J.E. Westing- 
house Savannah River Co., Aiken, SC (United States). Jun 1990. 
373p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-89SR18035. Order Number DE93005503. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Probabilistic Risk Assessment (PRA) of Savannah River Site 
(SRS) reactors requires analysis of the reactor operating and 
safety systems to determine their response to reactor accidents. To 
determine this response, models of these systems have been de- 
veloped in the PRA using detailed fault trees and event trees. The 
user of the PRA must understand the design and function of these 
systems in order to comprehend these models. The system fault 
trees used in this analysis were discussed in Chapter 6.0 of the 
text in terms of boundary conditions applied, success criteria, and 
the nominal logic used. This appendix presents the full details of 
the fault tree logic in two formats: the conventional pictorial repre- 
sentation of fault trees, and the listing of all gates and events used 
as input to the SETS computer code (1) for one representative flag 
setting. The SETS computer code input listing for each system 
fault tree also includes applicable component fault tree listings for 
the system fault tree. A total of 35 different system fault trees are 
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presented. Some of the fault trees are sequence-dependent mod- 
els of the same event (e.g., L2D, L2M, and L2X). This document 
provides: System Fault Trees Used Before Simplification, System 
Fault Trees Used After Simplification, and Flags Encountered in 
System Fault Trees (Appendix C.B1 through Appendix C.L2M). 


12870 (WSRC-RP-—89-570-Vol.6-Del.Ver.) Savannah River 
Site PRA of reactor operation: Level 1, Internal events: Vol- 
ume 6. Brandyberry, M.D. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Cramer, D.S.; Horton, W.H.; Logan, 
V.E.; Sharp, D.A.; Smith, J.A.; Tinnes, S.P.; Topp, S.V.; Wingo, 
H.E.; Kirby, K.D.; Shapiro, B.J.; Singer, B.S.; West, J.E. Westing- 
house Savannah River Co., Aiken, SC (United States). Jun 1990. 
277p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-89SR18035. Order Number DE93005505. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Probabilistic Risk Assessment (PRA) of Savannah River Site 
(SRS) reactors requires analysis of the reactor operating and 
safety systems to determine their response to reactor accidents. T6 
determine this response, models of these systems have been de- 
veloped in the PRA using detailed fault trees and event trees. The 
user of the PRA must understand the design and function of these 
systems in order to comprehend these models. The system fault 
trees used in this analysis were discussed in Chapter 6.0 of the 
text in terms of boundary conditions applied, success criteria, and 
the nominal logic used. This appendix presents the full details of 
the fault tree logic in two formats: The conventional pictorial repre- 
sentation of fault trees, and the listing of all gates and events used 
as input to the SETS computer code (1) for one representative flag 
setting. The SETS computer code input listing for each system 
fault tree also includes applicable component fault tree listings for 
the system fault tree. A total of 35 different system fault trees are 
presented. Some of the fault trees are sequence-dependent mod- 
els of the same event (e.g., L2D, L2M, and L2X). This document 
provides: System fault trees used before simplification, system 
fault trees used after simplification, and flags encountered in sys- 
tem fault trees (Appendix C.PIB through Appendix C.Z1). 


12871 (WSRC-RP-90-433-Rev.1) Validation and verification 
plan for safety and PRA codes: Revision 1. Ades, M.J. (West- 
inghouse Savannah River Co., Aiken, SC (United States)); Crowe, 
R.D.; Toffer, H. Westinghouse Savannah River Co., Aiken, SC 
(United States). Apr 1991. 47p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO09-89SR18035. Order 
Number DE93005699. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses a verification and validation (V&V) plan for 
computer codes used for safety analysis and probabilistic risk as- 
sessment calculations. The present plan fulfills the commitments by 
Westinghouse Savannah River Company (WSRC) to the Depart- 
ment of Energy Savannah River Office (DOE-SRO) to bring the 
essential safety analysis and probabilistic risk assessment codes in 
compliance with verification and validation requirements. 


12872 (WSRC-TM-90-005) A probabilistic method for de- 
termining effluent temperature limits for flow instability for 
SRS reactors. Hardy, B.J.; White, A.M. Westinghouse Savannah 
River Co., Aiken, SC (United States). Jun 1990. 115p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. (DPSTM-160). Order Number DE93004553. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This manual describes the uncertainty analysis used to deter- 
mine the effluent temperature limits for a Mark 22 charge in the 
Savannah River Site production reactors. The postulated accident 
scenario is a DEGB/LOCA resulting from a coolant pipe break at 
the plenum inlet accompanied by the safety rod failure described in 
the previous chapter. The analysis described in this manual is 
used to calculate the limits for the flow instability phase of the acci- 
dent. For this phase of the accident, the limits criterion is that the 
Stanton number does not exceed 0.00455 [1]. The limits are deter- 
mined for a specified 84% probability that the Stanton number will 
not exceed 0.00455 in any assembly in the core. 


12873 (WSRC-TM-90-005-Add.1) A probabilistic method for 
determining effluent temperature limits for flow instability for 
SRS reactors: Addendum. Hardy, B.J. Westinghouse Savannah 
River Co., Aiken, SC (United States). Feb 1991. 51p. Sponsored 





by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. (DPSTM—160-Add.1). Order Number DE93004554. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Previous values used for the uncertainties in the K14.1 limits cal- 
culations were based on the best available data at the time. Some 
of the data was in preliminary form and many assumptions were 
made. In addition, not all of the calculations made with the previ- 
ous data were well documented. Because of an increase in both 
the volume and quality of data, and to verify calculations, revisions 
to the values for the uncertainties were appropriate. The revised 
uncertainty values include updated information which is more accu- 
rate and has a high level of quality assurance. The previously 
developed methodology for the uncertainty analysis was used in 
the current calculations. This document provides a complete de- 
scription of the changes to the uncertainty analysis calculations 
made since closure. A number of the uncertainty for the K14.1 
charge were recalculated to improve accuracy, to reflect updates in 
the values of significant uncertainty parameters, and to provide 
complete documentation of bases for these parameters. In this ad- 
dendum, the uncertainty calculations are described in greater detail 
than in Reference 1. 


12874 (WSRC-TR-91-545) Coolability of a control rod 
which has melted and foamed in its septifoil channel. 
Walkowiak, D.A. Westinghouse Savannah River Co., Aiken, SC 
(United States). Oct 1991. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(SRL-SAG-910564). Order Number DE93006790. Source: OSTI; 
NTIS; GPO Dep. 

During a Loss of Control Rod Cooling (LCRC) event, the control 
rods which are in the affected septifoil can be postulated to melt. 
Melting of a contro] rod which has been irradiated creates a special 
concern since the entrapped gases expand rapidly and cause the 
melt to manifest itself initially in a foamed state. The foamed mate- 
rial then contacts the septifoil outer housing and the inner septifoil 
web material, where heat is conducted out of the foamed material. 
A second concern relating to the foamed melt is that its thermal 
conductivity is greatly reduced from that of the solid material, and 
also that of the non-foamed liquid. The purpose of this report is to 
address how, even in the presence of decreased thermal conduc- 
tivity, the foamed melt may aid in cooling the control rod material. 
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12875 (NEI-NO-315) Resonant overvoltage transients in 
power systems. Storesund, B. Trondheim Univ. (Norway). Norges 
Tekniske Hoegskole. Mar 1992. 198p. Order Number DE93769952. 
Source: OSTI; NTIS. 

The thesis defines stationary and transient resonance. Stationary 
resonance is normally avoided and does not appear at frequencies 
above a few kilohertz in a power system, because there are no 
stationary high frequency sources in a power system. Transient 
resonance appears when a network has two or more natural fre- 
quencies close to each other. The thesis presents a simplified 
method to roughly estimate maximum overvoltages in the case of 
transient resonance. It is suggested that a network is divided at the 
crossing between the high impedance and the low impedance 
parts of the network. Natural frequencies in the low impedance part 
are found from the calculated driving-point impedance. Similarly the 
natural frequencies of the high impedance part are found from the 
calculated driving-point admittance. Calculated Q-factors in the two 
network parts give an estimate of the relative attenuation. The cal- 
culated natural frequencies and the estimated relative attenuation 
are used to find the worst case overvoltages from characteristics 
given in the thesis. Normally the actual overvoltages are consider- 
ably lower than those found from the worst case characteristics. 
Two particular power stations have been used as examples of 
power system networks containing configurations that might cause 
transient resonance. Transient resonance is measured in both sta- 
tions, but the overvoltages due to the transient resonance have 
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only caused interruptions in one of these stations. The dominating 
frequencies measured in the investigated networks were around 20 
kHz and 50 kHz respectively. The simulation part of the thesis 
stresses the need for an accurate transformer model at high fre- 
quencies. It is shown that using a transformer model where the 
frequency dependency of the parameters is not properly taken into 
account, may lead to completely erroneous results. 102 refs., 169 
figs., 10 tabs. 


2402 Power System Networks, Transmission and 
Distribution 


Refer also to citation(s) 12950, 13722, 13723 


12876 (ANL-93007737) Published assessments bearing on 
the future use of ceramic superconductors by the electric 
power sector. Giese, R.F.; Wolsky, A.M. Argonne National Lab., 
IL (United States). 25 Aug 1992. 157p. Sponsored by Organization 
for Economic Co-Operation and Development, 75 - Paris (France). 
International Energy Agency. DOE Contract W-31109-ENG-38. Or- 
der Number DE93007737. Source: OSTI; NTIS; INIS; GPO Dep. 
Much has been written about ceramic superconductors since 
their discovery in 1986. Most of this writing reports and describes 
scientific research. However, some authors have sought to put this 
research in context: to assess where the field stands, what might 
be technically feasible, what might be economically feasible, and 
what potential impacts ceramic superconductors will bring to the 
electric power sector. This report's purpose is to make the results 
of already published assessments readily available. To that end, 
this report lists and provides abstracts for various technical and 
economic assessments related to applications of High-Temperature 
Superconductors (HTS) to the electric power sector. Those studies 
deemed most important are identified and summarized. These as- 
sessments were identified by two means. First, members of the 
Executive Committee identified some reports as worthy of consider- 
ation and forwarded them to Argonne National Laboratory. Twelve 
assessments were selected. Each of these is listed and summa- 
rized in the following section. Second, a bibliographic search was 
performed on five databases: INSPEC, NTIS, COMPENDEX, En- 
ergy Science & Technology, and Electric Power Database. The 
search consisted of first selecting all papers related to High Tem- 
perature Superconductors. Then papers related to SMES, cables, 
generators, motors, fault current limiters, or electric utilities were 
selected. When suitable variants of the above terms were included, 
this resulted in a selection of 493 citations. These citations were 
subjected to review by the authors. A number of citations were de- 
termined to be inappropriate (e.g. a number referred to digital 
transmission lines for electronics and communications applica- 
tions). The reduced list consisted of 200 entries. Each of these 
citations, with an abstract, is presented in the following sections. 


12877 (ETDE-IT-93-35) Definition of testing procedures to 
check performance of ZnO surge arresters in different envi- 
ronmental conditions. Bargigia, A.; de Nigris, M.; Pigini, A.; 
Sironi, A. Centro Elettrotecnico Sperimentale Italiano (CESI), Milan 
(Italy); Ente Nazionale per I’Energia Elettrica, Milan (Italy). Centro 
di Ricerca Elettrica. 1992. 18p. (CONF-9209312-1: CIGRE general 
session, Paris (France), Sep 1992). Order Number DE93769319. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The performance of surge arresters under different environmental 
conditions involves three main aspects: the strength of the external 
insulation; heating of the internal active part of the surge arrester 
associated with voltage unbalance along the arrester that takes 
place with the external surface contaminated and wetted; ageing of 
the resistors blocks associated with chemical alterations that may 
occur inside the arrester under different environmental conditions 
lasting for a long time. This paper discusses the research work con- 
ducted in Italy to investigate all three aspects of the performance 
of ZnO surge arresters under different environmental conditions. 


12878 (ETDE-IT—93-37) High voltage circuit breaker arc di- 
agnostics with rapid CCD spectroscopic system. Paganini, E.; 
Perini, U.; Piemontese, V.; Trespidi, F.; Bargigia, A.; Emolumento, 
E.; Tondello, G. Centro Informazioni Studi Esperienze (CISE), Mi- 
lan (Italy); Centro Elettrotecnico Sperimentale Italiano (CESI), Milan 
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(Italy); Ente Nazionale per |I’Energia Elettrica, Milan (Italy). Centro 
di Ricerca Elettrica; Padua Univ. (Italy). 1992. 5p. (in Italian). 
(CONF-9205304—1: 2. convegno nazionale di 'Strumentazione e 
metodi di misura elettroottici’, Florence (Italy), 25-27 May 1992). 
Order Number DE93769321. Source: OSTI; NTIS (US Sales Only). 

The determination of the physical and operating conditions exist- 
ing in power arcs, e.g., high voltage circuit breakers in trasmission 
and distribution electrical networks, is a rather difficult task due to 
extreme physical conditions of the phenomena and to the rather 
diffult accessibility to the test region. This paper reports on spectro- 
scopic diagnostics of the light emitted by the plasma with 
simultaneous spectral, spatial and time resolution capability. The 
purpose is to illustrate the key design and performance features of 
the diagnostics instrument. The first series of measurement data 
on a SF¢ high-voltage circuit-breaker are used as reference. 


12879 (ETDE-IT-93-38) Comparison of different test meth- 
ods to assess thermal stresses of metal oxide surge arresters 
under pollution conditions. Bargigia, A.; de Nigris, M.; Pigini, A.; 
Sironi, A. Ente Nazionale per |’Energia Elettrica, Milan (Italy). Cen- 
tro di Ricerca Elettrica; Centro Elettrotecnico Sperimentale Italiano 
(CESI), Milan (Italy). 1992. 11p. (CONF-920202-3: Institute of 
Electrical and Electronics Engineers (IEEE) Power Engineering So- 
ciety (PES) winter meeting, New York, NY (United States), 2-6 Feb 
1992). Order Number DE93769322. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The report deals with the research conducted by ENEL, the Ital- 
ian Electricity Board, to assess the performance of zinc oxide 
surge arresters under pollution condition, with special reference to 
the consequent thermal stress on internal active parts which can 
affect the energy handling capabality of the arrester and may lead, 
in particular conditions, even to thermal runaway. 


2403 Power Transmission Lines and Cables 


Refer also to citation(s) 12648, 12876 


12880 (UCRL-53929-90, pp. 53-57) Correcting coaxial cable 
responses for temperature effects. Blair, JJ. (EG & G Energy 
Measurements, Las Vegas, NV (US)); Beckedahl, D. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

The authors have developed an accurate and economic method 
for correcting the changes in downhole coaxial cable responses re- 
sulting from changes in temperature. A mathematical model was 
developed to predict the cable respose to changes in temperature. 
Experiments have found the model to be correct within two percent 
out to frequencies of 1.6 GHz. Also developed was an economic 
technique for measuring the effective temperatures of a cable. Ex- 
periments have verified this measuring technique. These technique 
will likely be applied to all future experiments using coaxial cables 
where it is desirable to increase the effective bandwidth of the 
coaxial systems by deconvolving the system response. 1 ref., 2 
figs., 1 tab. 
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Refer also to citation(s) 12877, 12879 
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12881 (PNL-8381) Aquifer thermal energy (heat and chill) 
storage. Jenne, E.A. (ed.). Pacific Northwest Lab., Richland, WA 
(United States). Nov 1992. 134p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-920801-: 27. intersociety energy conversion engineering 
conference, San Diego, CA (United States), 3-7 Aug 1992). Order 
Number DE93006446. Source: OSTI; NTIS; GPO Dep. 
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As part of the 1992 Intersociety Conversion Engineering Confer- 
ence, held in San Diego, California, August 3-7, 1992, the 
Seasonal Thermal Energy Storage Program coordinated five ses- 
sions dealing specifically with aquifer thermal energy storage 
technologies (ATES). Researchers from Sweden, The Netherlands, 
Germany, Switzerland, Denmark, Canada, and the United States 
presented papers on a variety of ATES related topics. With special 
permission from the Society of Automotive Engineers, host society 
for the 1992 IECEC, these papers are being republished here as a 


standalone summary of ATES technology status. Individual papers 
are indexed separately. 


12882 (PNL-8563) Sizing a water softener for aquifer ther- 
mal energy storage. Hall, S.H.; Jenne, E.A. Pacific Northwest 
Lab., Richland, WA (United States). Mar 1993. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93010356. Source: OSTI; NTIS; 
GPO Dep. 

In aquifer thermal energy storage (ATES) installations, ground 
water is circulated between an aquifer and heat exchangers via a 
well field. It is often necessary to soften the water to prevent car- 
bonate scaling in pipes, heat exchangers, and well screens. Most 
ATES projects requiring water softening will be best served by using 
synthetic ion-exchange resins. The size of the resin beds, the resin 
regeneration cycle, and the amount of NaCl brine used in each re- 
generation depend on several factors. These are (1) the chemistry 
of the native ground water, (2) allowable residual hardness after 
softening, (3) the maximum flow rate of water through the ATES 
plant, and (4) exchange characteristics of the resin. Example cal- 
culations are given for a three-bed water softening system. 


2509 Batteries 
Refer also to citation(s) 13041, 13042 


12883 (BNL-48039) Characterization of electrochemical 
systems and batteries: Materials and systems. McBreen, J. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016 ;FG05-89ER45384. (CONF-9206311— 
1: DOE battery workshop, Argonne, IL (United States), 16-17 Jun 
1992). Order Number DE93003472. Source: OSTI; NTIS; GPO 
Dep. 

Materials are a pacing problem in battery development. The bat- 
tery environment, particularly in rechargeable batteries, places 
great demands on materials. Characterization of battery materials 
is difficult because of their complex nature. In many cases mean- 
ingful characterization requires iii situ methods. Fortunately, several 
new electrochemical and spectroscopic techniques for in situ char- 
acterization studies have recently become available, and reports of 
new techniques have become more frequent. The opportunity now 
exists to utilize advanced instrumentation to define detailed fea- 
tures, participating chemical species and interfacial structure of 
battery materials with a precision heretofore not possible. This 
overview gives key references to these techniques and discusses 
the application of x-ray absorption spectroscopy to the study of 
battery materials. 


12884 (NREL/CP—412-5007, pp. 21.1-21.14) Batteries and 
fuel cells. Lemons, R. (Los Alamos National Lab., CA (US)); Wil- 
son, M.; Eberhardt, J.; Landgrebe, A.; MacAurther, D.; Savenell, 
R.; Swathirajan, S.; Wilson, D. National Renewable Energy Lab., 
Golden, CO (United States). Sep 1992. (CONF-9112112—: Current 
status, research needs, and opportunities in applications of surface 
processing applications to transportation and utilities technologies, 
Washington, DC (United States), 10-12 Dec 1991). In Current sta- 
tus, research needs, and opportunities in applications of surface 
processing to transportation and utilities technologies: Proceedings 
of a December 1991 workshop. 426p. Order Number 
DE9201€446. Source: OSTI; NTIS. 

Electrochemical energy systems are dominated by interfacial 
phenomena. Catalysis, corrosion, electrical and ionic contact, and 
wetting behavior are critical to the performance of fuel cells and 
batteries. Accordingly, development of processing techniques to 





control these surface properties is important to successful commer- 
cialization of advanced batteries and fuel cells. Many of the surface 
processing issues are specific to a particular electrochemical sys- 
tem. Therefore, the working group focused on systems that are of 
specific interest to the DOE Office of Conservation and Renewable 
Energy. The systems addressed were: polymer electrolyte mem- 
brane (PEM) fuel cells; direct methanol oxidation (DMO) fuel cells; 
and lithium/polymer batteries. The approach used by the working 
group for each of these systems was to follow the path of the cur- 
rent through the system and to identify the principal interfaces. The 
function of each interface was specified together with its desired 
properties. The degree to which surface properties limit perfor- 
mance in present systems was rated. Finally, the surface 
processing needs associated with the performance-limiting inter- 
faces were identified. This report summarizes this information. 
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12885 (DOE/AD—93006264-Draft) Securing America’s en- 
ergy future: The United States Department of Energy, 
1977-1987. Holl, J.M.; Buck, A.L.; Fehner, T.R. USDOE Office of 
Administration and Human Resource Management, Washington, 
DC (United States). History Div. 22 Jun 1988. 81p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93006264. Source: OSTI; NTIS; GPO Dep. 

October 1, 1987, marked the 10th anniversary of the United 
States Department of Energy. Established as the twelfth cabinet 
level department in the Federal Government, the Department was 
created from several predecessor agencies to coordinate federal 
energy policy and programs, including energy research, develop- 
ment, regulation, pricing, and conservation. Although the Federal 
Government bad been involved in various energy programs for 
decades, the numerous agencies responsible for energy research, 
development, production, or regulation usually had not coordinated 
their activities or policies. 


12886 (DOE/DP/48075-7) A proposed office of technology 
development education program. Virginia Polytechnic Inst. and 
State Univ., Blacksburg, VA (United States). Waste Policy Inst. 
[1992]. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG07-89DP48075. Order Number 
DE93005143. Source: OSTI; NTIS; GPO Dep. 

The office of Environmental Restoration and Waste Management 
(EM) was formed within the US Department of Energy (DOE) to 
clean up radioactive and hazardous wastes on US government 
sites associated with the production and use of nuclear weapon 
materials In order to insure the development and demonstration of 
technologies necessary for the task, EM established an office of 
Technology Development (OTD). Furthermore, in order to accom- 
plish this massive effort, DOE and its contractors will need large 
numbers of technically trained people. Because of the demands on 
the same pool of such individuals by other government agencies 
and the private sector, it is not clear that the supply will be suffi- 
cient to meet the competing demands. 


12887 (DOE/IG—-0318) Department-wide audit of control 
and management of indirect costs. USDOE Office of Inspector 
General, Oak Ridge, TN (United States). Eastern Regional Audit 
Office. 12 Jan 1993. 50p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI (Free of Charge). 

Report to The Secretary. 

The purpose of this audit was to review the indirect costs of 
management and operating (M&O) contractors. The Department of 
Energy’s (DOE) M&O contractors, which operate its facilities, in- 
curred indirect costs totalling an estimated $4 billion during Fiscal 
Year 1991. However, despite the significance of the indirect cost, 
DOE was not concerned about these costs until recently because 
of the captive operating conditions that existed. Since virtually all of 
the work was performed for the Government, the only concern was 
the accurate apportionment of the indirect costs to operating pro- 
grams. Allowability and need were not major concerns. However, 
the recent escalation in the amount in indirect costs has led ques- 
tions from within DOE as well as the Congress and the private 
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sector about the propriety, control, and management of indirect 
costs. 


12888 (DOE/IG—0319) Administration of conflict of interest 
relating to technology transfer at Los Alamos National Labora- 
tory. USDOE Office of Inspector General, Albuquerque, NM 
(United States). Western Regional Audit Office. 12 Jan 1993. 27p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
OSTI (Free of Charge). 

Report to The Secretary. 

The Department of Energy's (Department) Albuquerque Field Of- 
fice (Albuquerque) and the Los Alamos National Laboratory (Los 
Alamos) are responsible for ensuring that Los Alamos employees 
avoid conflicts of interest in technology transfer. Albuquerque is re- 
sponsible for ensuring that Los Alamos’ conflict of interest policies 
and procedures comply with requirements of the contract under 
which the University of California operates Los Alamos. Los 
Alamos is responsible for ensuring that its employees avoid actual 
or apparent conflict of interest situations. The objective of the audit 
was to determine if Los Alamos had established and implemented 
an effective program to avoid employee conflict of interest situa- 
tions in transferring technology to the private sector. 


12889 (DOE/OR/00033-T511) Assessing the adequacy of 
future science and engineering degree awards. Finn, M.G.; 
Baker, J.G. Oak Ridge Inst. for Science and Education, TN (United 
States). Nov 1992. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-760R00033. Order Number 
DE93005286. Source: OSTI; NTIS; GPO Dep. 

There has long been a continuing need for occupational demand 
and supply projections for purposes of educational! planning. In re- 
cent years, however, concerns over “shortages” of technical labor, 
international competitiveness, changing workforce demographics 
and other issues have intensified this debate, especially regarding 
scientists and engineers. In 1990, the National Science Foundation 
(NSF) published a projection of a “cumulative shortfall” of 675,000 
bachelors degrees in the naturai science and engineering (NS&E) 
fields by the year 2006. The NSF study based this finding largely 
on demographics: college age population was forecast to decline 
through the projection period. NS&E degree production from this 
shrinking base would “fall short” of historical levels of NS&E degree 
production. This projection had previously been circulated in draft 
form; the size of the “cumulative shortfall” resulted in considerable 
attention and the draft was used in statements in support of pro- 
grams that were perceived to enhance NS&E degree production. 


12890 (DOE/S—0103P) Guidebook to excellence: A direc 
tory of federal facilities and other resources for mathematics 
and science education improvement. USDOE, Washington, DC 
(United States). Jan 1993. 105p. Sponsored by USDOE, Washing- 
ton, DC (United States). Source: OSTI (Free of Charge). 

The Guidebook to Excellence is a State-by-State directory of 
Federal facilities and other resources for improving mathematics 
and science education. This directory, the first of its kind, is being 
published to assist educators, parents, and students across the 
country in attaining the National Education Goals, particularly Goal 
No. 4: “By the year 2000, US students will be first in the world in 
science and mathematics achievement. “ Some of the larger re- 
search facilities in this directory, such as those of NASA, EPA and 
the Departments of Energy, Commerce, and the Interior, provide a 
wide range of education programs, and some offer students and 
teachers hands on experience with state-of-the-art research in 
world class facilities. Other sites, such as those of the Department 
of Transportation or Agriculture may be quite small, but can provide 
assistance in a single field of research or workforce expertise. Also 
listed are individuals responsible for State or regional coordination 
of major programs, such as the US Department of Education's 
Eisenhower Mathematics and Science Education Program, or the 
National Science Foundation’s Statewide Systemic Initiative 
Program. In addition, each State listing includes facilities or coordi- 
nators providing regional assistance from neighboring States. 


12891 (DOE/SF/19168-T1) Hawaii Energy Strategy pro- 
gram: Annual report, 1992. Hawaii Dept. of Business, Economic 
Development and Tourism, Honolulu, Hi (United States). 1992. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 


ERA Vol. 18, No. 5 203 





29 ENERGY PLANNING AND POLICY 


Contract FC03-92SF19168. Order Number DE93006276. Source: 
OSTI; NTIS; GPO Dep 

The Hawaii Energy Strategy (HES) program began on March 2, 
1992, under United States Department of Energy Cooperative 
Agreement DE-FC03-92F19168, and is scheduled for completion 
by December 31, 1994. As outlined in the Statement of Joint Ob- 
jectives: The purpose of the study is to develop an integrated State 
of Hawaii energy strategy, including an assessment of the State’s 
fossil fuel reserve requirements and the most effective way to meet 
those needs, the availability and practicality of increasing the use 
of native energy resources, potential alternative fossil energy tech- 
nologies such as coal gasification and potential energy efficiency 
measures which could lead to demand reduction. This work con- 
tributes to the DOE mission, will reduce the State’s vulnerability to 
energy supply disruptions and contributes to the public good. 


12892 (DOE-STD—1021-92) Natural phenomena hazards 
performance categorization criteria for structures, systems, 
and components. USDOE, Washington, DC (United States). Dec 
1992. 43p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93006677. Source: OSTI; NTIS; GPO Dep. 
Department of Energy (DOE) requires in DOE 5480.23 the use 
of a “graded approach” in performing safety analysis and evalua- 
tion of DOE facilities for normal operating and accident conditions, 
including accidents caused by natural phenomena hazard (NPH) 
events. DOE 5480.28 uses this “graded approach” and requires, 
for the purpose of NPH design and evaluation, placing the struc- 
tures, systems, and components (SSCS) comprising the DOE 
facilities into five performance categories. This Standard provides 
the criteria to be used for such categorization of SSCs, and recom- 
mends systematic procedures to implement these criteria. It applies 
to all DOE facilities that are covered by DOE 5480.28. Basic cate- 
gorization criteria have been provided to determine the preliminary 
performance category of SSCS. These criteria are based on the 
system safety classification and hazard categorization/classification 
data obtained from the application of DOE 5480.23, DOE-STD- 
1027-92, and the general design criteria (DOE 6430.1B) and safety 
design criteria (DOE 5480.30 and 5480.NNFDC) documents (these 
documents are under development). The final performance cate- 
gory is then determined considering applicable system interaction. 


12893 (DOE-STD-1029-92) Writer’s guide for technical pro- 
cedures. USDOE, Washington, DC (United States). 31 Dec 1992. 
132p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93007746. Source: OSTI; NTIS; GPO Dep. 

This Writer's Guide for Technical Procedures is one of a series 
of documents currently being developed by the US Department of 
Energy (DOE) to define broad requirements for procedure program 
management and to provide guidance for the preparation of proce- 
dures used at DOE facilities. This preface describes the intent and 
overall approach of the DOE’s procedures program and presents a 
brief overview of how this writer's guide fits into the series of pro- 
cedures guidance documents currently under development. 
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12894 (DOE/EP—0004P) The Baltics: Regional energy pro- 
files. Eastern European series: Country report. USDOE Assistant 
Secretary for Domestic and International Energy Policy, Washing- 
ton, DC (United States). Office of International Affairs. Jan 1993. 
58p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93007182. Source: OSTI; NTIS; GPO Dep. 
However, all three Baltic Republics are heavily dependent on pri- 
mary energy imports. Domestic energy sources in the Baltics are 
limited to oil shale mines in Estonia, small oil deposits in Lithuania, 
peat, and some very small hydroelectric power plants. A RBMK nu- 
clear power station, similar to Chernobyl, operates at Snieckus in 
Lithuania, but the reactor fuel is also imported from Russia. How- 
ever, Lithuania and Estonia are net exporters of electricity despite 
their reliance on primary fuels imports. The major power stations in 
these two Republics are the Ignalina Nuclear Power Station and 
the two thermal power plants at Narva in Estonia which are fueled 
by oil shale. The only oil refinery in the Baltics is also located in 
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Lithuania, at Mazeikiai. This refinery has the capacity to satisfy the 
demand for selected refined products of the entire region, including 
the Kaliningrad oblast, a noncontiguous part of Russia. The 
Mazeikiai refinery has operated at only forty to sixty percent capac- 
ity since 1990 due to halts in crude oil supplies from Russia. The 
Baltic Republics also import one hundred percent of their coal and 
natural gas supplies. Russia is the main trading partner for all the 
Baltic states, accounting for more than half of their trade flow. Mu- 
tual trade within the Baltics has been surprisingly low. Other Baltic 
states contribute less than ten percent to each Republic’s exports 
or imports, even less than Belarus or Ukraine. Aside from Russia, 
Ukraine, and Belarus, only Kazakhstan contributes more than two 
percent to Baltics trade. 


12895 (ETDE-mf-93771911) A multicriteria approach for 
Third Worid rural energy evaluation, with a case study of 
Kenya. Energie + Entwicklung. Diskussionsbeitraege. Ramphall, D. 
Bremen Univ. (Germany). Inst. fuer Weltwirtschaft und Interna- 
tionales Management (IWIM). 1992. 5ip. Order Number 
DE93771911. Source: OSTI; NTIS (US Sales Only). 

Based on the theory of multicriteria evaluation and using a 
paired comparisons technique, the new approach remedies several 
of the defects of past rural energy evaluation techniques which 
adopt, for the most part, a cost-benefit framework. The approach is 
then operationalized for the case of rural Kenya, using household 
data from a 1981 rural energy survey of that country. (orig.). 
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12896 (CONF-920979— ) The clean air marketplace - the 
Clean Air Act: Spurring innovation, jobs, and exports. Brenner, 
R.D. (Environmental Protection Agency, Washington, DC (US)). 
USDOE, Washington, DC (United States). Nov 1992. From 1. an- 
nual clean coal technology conference; Cleveland, OH (United 
States); 22-24 Sep 1992. In US Department of Energy first annual 
clean coal technology conference. 971p. Order Number 
DE93004314. Source: OST!; NTIS; INIS. 

The Clean Air Act, together with EPA's flexible approach to im- 
plementing the law, represent both an environmental and an 
economic milestone. EPA is working hard to ensure a clearner and 
healthier environment for all Americans, and to maximize the new 
economic benefits and opportunities created by the Act. Progress 
to date indicates that environmental and economic progress can go 
together, as efforts to clean the air create a vibrant, new clean air 
marketplace providing growth in the environmental goods and ser- 
vices industry, new opportunities for US workers, new business 
opportunities for industries looking for new markets, and stimulus 
for technological innovation, cost savings, and exports. In addition, 
EPA is pursuing a number of other initiatives to promote energy ef- 
ficiency and environmental technology innovation and exports. EPA 
is confident that these efforts, taken together, will yield cleaner air 
and healthier economy as the US steps up to the environmental 
and economic challenges ahead. 


12897 (DOE/EIA/SR/EMEU-92-01) State energy price pro- 
jections for the residential sector, 1992-1993. USDOE Energy 
Information Administration, Washington, DC (United States). Office 
of Energy Markets and End Use. 24 Sep 1992. 26p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93006353. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report, State Energy Price Projections for the 
Residential Sector, 1992-1993, is to provide projections of State- 
level residential prices for 1992 and 1993 for the following fuels: 
electricity, natural gas, heating oil, liquefied petroleum gas (LPG), 
kerosene, and coal. Prices for 1991 are also included for compari- 
son purposes. This report also explains the methodology used to 
produce these estimates and the limitations. 


12898 (DOE/IG-0317) Department of Energy's in-house en- 
ergy management program. USDOE Office of Inspector General, 
Washington, DC (United States). Capital Regional Audit Office. 4 
Jan 1993. 74p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge). 





Report to The Secretary. 

The Department of Energy (DOE) consumes 83 trillion BTU?s 
per year at a cost of about $300 million. The energy is used to 
heat, ventilate, air-condition, light, and operate nearly 9,000 build- 
ings within the DOE complex. The purpose of the audit was to 
determine if DOE had effective programs in place to ensure effi- 
cient in-house use of energy. In performing our audit we reviewed 
applicable laws, Federal regulations and DOE implementing poli- 
cies, procedures and practices at DOE Headquarters, three field 
offices, and six sites directly responsible for energy use. The facili- 
ties at audited locations account for nearly one-third of the cost of 
DOE's in-house energy consumption. The audit was made during 
the period November 1991 through May 1992. 


12899 (ORNL/TM—12114) Estimation of small business ac- 
tivity by county for the National Infrastructure Information 
System (NIIS). Bell, S.E. (Science Applications International Corp.., 
Oak Ridge, TN (United States)); Yoder, T.N. Oak Ridge National 
Lab., TN (United States). Sep 1992. 72p. Sponsored by Federal 
Emergency Management Agency, Washington, DC (United States). 
DOE Contract ACO5-840R21400. Order Number DE93003673. 
Source: OSTI; NTIS; GPO Dep. 

The Federal Emergency Management Agency (FEMA) has com- 
missioned the design of an assessment system to perform rapid 
analysis of the economic impacts of various disasters. Oak Ridge 
National Laboratory (ORNL) developed the National Infrastructure 
Information System (NIIS) in response to this need. Its design in- 
cludes several modules to support emergency assessment—the 
Facility Damage Assessment Module to provide rapid summaries 
of economic capacity at risk in a disaster area, the Regional 
Impacts Module (RIM) to estimate the change in a region’s produc- 
tion, consumption, and net exports as a result of capacity lost in 
the disaster area, the Inter-Regional Trade Flows Module to 
identify potential interruptions in commodity trade flows between re- 
gions, based on the results of the RIM analysis, and the National 
Economic Model to identify potential macroeconomic impacts of the 
disaster. In addition to the assessment system, FEMA needs a core 
data base that contains the comprehensive, county-level informa- 
tion required to conduct regional and national impact analyses. The 
effort is focused on a general overview of the seriousness of each 
disaster (e.g., how large is the relative impact) and not on detailed 
local effects. However, the core data file must be complete enough 
and accurate enough to support analysis of the relative costs of 
different disasters. Coverage must be comprehensive in order to 
address equity issues, as well as detailed in the specific industries 
that most affect the economy’s ability to respond to disaster. 
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12900 (BNL-52350) Developing integrated benchmarks for 
DOE performance measurement. Barancik, J.!.; Kramer, C.F.; 
Thode, Jr. H.C. Brookhaven National Lab., Upton, NY (United 
States). 30 Sep 1992. 121p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. Order Num- 
ber DE93005732. Source: OSTI; NTIS; INIS; GPO Dep. 

The objectives of this task were to describe and evaluate se- 
lected existing sources of information on occupational safety and 
health with emphasis on hazard and exposure assessment, abate- 
ment, training, reporting, and control identifying for exposure and 
outcome in preparation for developing DOE performance bench- 
marks. Existing resources and methodologies were assessed for 
their pctential use as practical performance benchmarks. Strengths 
and limitations of current data resources were identified. Guidelines 
were outlined for developing new or improved performance factors, 
which then could become the basis for selecting performance 
benchmarks. Data bases for non-DOE comparison populations 
were identified so that DOE performance could be assessed rela- 
tive to non-DOE occupational and industrial groups. Systems 
approaches were described which can be used to link hazards and 
exposure, event occurrence, and adverse outcome factors, as 
needed to generate valid, reliable, and predictive performance 
benchmarks. Data bases were identified which contain information 
relevant to one or more performance assessment categories . A 
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list of 72 potential performance benchmarks was prepared to illus- 
trate the kinds of information that can be produced through a 
benchmark development program. Current information resources 
which may be used to develop potential performance benchmarks 
are limited. There is need to develop an occupational safety and 
health information and data system in DOE, which is capable of 
incorporating demonstrated and documented performance bench- 
marks prior to, or concurrent with the development of hardware 
and software. A key to the success of this systems approach is rig- 
orous development and demonstration of performance benchmark 
equivalents to users of such data before system hardware and 
software commitments are institutionalized. 


12901 (DOE-76-45/4-Rev.3) MORT User’s Manual for use 
with the Management Oversight and Risk Tree analytical logic 
diagram: Revision 3. Knox, N.W.; Eicher, R.W. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). System Safety Development 
Center. Feb 1992. 76p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. (SSDC—4-Rev.3). 
Order Number DE93007061. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains the User's Manual for MORT (Management 
Oversight and Risk Tree), a logic diagram in the form of a “work 
sheet” that illustrates a long series of interrelated questions. MORT 
is a comprehensive analytical procedure that provides a disciplined 
method for determining the causes and contributing factors of ma- 
jor accidents. Alternatively, it serves as a tool to evaluate the 
quality of an existing system. While similar in many respects to 
fault tree analysis, MORT is more generalized and presents over 
1,500 specific elements of an ideal “universal” management pro- 
gram for optimizing environment, safety and health, and other 
programs. This User's Manual is intended to be used with the 
MORT diagram dated February 1992. 


12902 (EDF—92-NV-00010) Future rise of the sea level: 
consequences and strategies on the shoreline. Teisson, C. 
Electricite de France (EDF), 92 - Clamart (France). Nov 1991. 
[72p.] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 
The Mean Sea Level may rise in a near future due to the warm- 
ing of the atmosphere associated with the ‘greenhouse effect’. The 
alarming estimations issued in the 1980's (several meters of surel- 
evation in the next centuries) are now lowered: the ice sheets, the 
melting of which could induce such a rise, do not present signs of 
instability. A rise from 30 to 50 cm is likely to occur in the middle of 
the next century; there is a probability of 25% that the rise of sea 
level relative to the year 1980 stands beyond 1 meter by 2100. The 
consequences of such a rise on the shoreline and the maritime 
works are reviewed, and planning strategies are discussed. This 
study has been performed in the framework of a convention be- 
tween EDF-LNH and the Sea State Secretary (Service Technique 
des Ports Maritimes et Voies Navigables) 41 refs., 31 figs., 6 tabs. 


12903 (EUR-14710) Research and technology strategy to 
help overcome the environmental problems in relation to 
transport: Overall strategic review. Gwilliam, K.M.; Geerlings, H. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Apr 1992. [185p.] Source: OSTI; NTIS (US Sales Only); 
INIS. 

This report has been prepared for the Strategic Analysis in Sci- 
ence and Technology Unit (SAST) of the Directorate-General for 
Science, Research and Development of the Commission of the Eu- 
ropean Communities. The background of the project to which this 
report contributes is a recognition of the growing impact of trans- 
portation on the environment, both as a function of growth in trade 
and as a leisure activity. The project is directed towards the eluci- 
dation of the many interactions between technology, transport and 
environment, in order to provide the Commission with (a) 
recommendations on the priorities for Community research and de- 
velopment in transport technology and other related areas of 
technology, and (b) an understanding of the implications of techno- 
logical change on policy options, within the Community with regard 
to transport and environment and other related areas, such as en- 
ergy and regional planning. 


12904 (EUR-14712) Research and technology strategy to 


help overcome the environmental problems in relation to 
transport: Local poliution study. Ferrary, C. Commission of the 
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European Communities, Luxembourg (Luxembourg). Mar 1992. 
[175p.] Source: OSTI; NTIS (US Sales Only); INIS. 

This report considers local pollution issues, i.e. emissions which 
have an impact on the quality of water, air and soil with local and 
regional (e.g. acid deposition) significance. The following technol- 
ogy clusters: traffic control, modal transfer and fleet management 
are also examined and recommendations are made for a Commu- 
nity Research and Technology Development strategy. 


12905 (EUR-14713) Research and technology strategy to 
help overcome the environmental problems in relation to 
transport: Global pollution study. Martin, D.J.; Michaelis, L.A. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Mar 1992. [203p.] Source: OSTI; NTIS (US Sales Only); 
INIS. 

This report considers global pollution issues, i.e. emissions which 
are of significance to global warming and stratospheric ozone de- 
pletion, and the following technology clusters: alternative fuels, 
engine technology and vehicle design. 


12906 (INIS-GB-448) The impacts and costs of global 
warming: A review. Energy and Environment Paper. Eyre, NJ. 
AEA Environment and Energy, Harwell (United Kingdom). Sep 
1991. [89p.] Source: OSTI; NTIS (US Sales Only); INIS. 

There is now a scientific consensus that current rates of accu- 
mulation of greenhouses gases in the atmosphere will result in 
significant global warming and climate change. These changes are 
likely to have important impacts on a wide range of human 
activities and the natural environment. There has now been a con- 
siderable weight of literature published on the impacts of global 
warming, much of it very recent. This report seeks to summarise 
the important results, to analyse the uncertainties and to make a 
preliminary analysis of the feasibility of monetarising these environ- 
mental costs. The impacts of global warming are divided into ten 
major categories: agriculture, forests and forestry, terrestrial 
ecosystems and biodiversity, hydrology and water resources, sea 
level rise and coastal zones, energy, infrastructure/transport/ 


industry, human health and air quality, oceans, and cryospheric im- 
pacts. The results of major summary reports are analysed, notably 
the report of Working Group II of the intergovernmental Panel on 
Climate Change (the IPCC). (author). 


12907 (LBL-32993) Environmental risks and future genera- 
tions: Criteria for public policy. Howarth, R.B. Lawrence 
Berkeley Lab., CA (United States). Oct 1992. 16p. Sponsored by 
Stockholm Environment Inst. (Sweden). DOE Contract AC03- 
76SF00098. (CONF-9210256—1: Conference on clean water and 
the American economy, Arlington, VA (United States), 19-21 Oct 
1992). Order Number DE93004691. Source: OSTI; NTIS; GPO 
Dep. 

This paper examines alternative normative approaches to the pol- 
icy challenges posed by long-term environmental problems such as 
toxic and radioactive waste disposal, stratospheric ozone depletion, 
and climate change. The paper argues that cost-benefit analysis is 
limited in its ability to handle the issues of intergenerational equity 
and uncertainty that are intrinsic to such problems. Also considered 
is the precautionary principle, which holds that policies should seek 
to reduce threats to the welfare of future generations if the costs of 
doing so would not significantly reduce the subjective well-being of 
existing persons. Although the precautionary principle depends on 
an explicit value judgement, it yields a policy criterion that is opera- 
tionally decisive under a wide array of circumstances. 


12908 (NEI-DK-1059) UNEP greenhouse gas abatement 
costing studies: Zimbabwe country study. Phase 1. Shake- 
speare Maya, R. (Southern Centre for Energy and Environment 
(Zimbabwe)); Muguti, E.; Fenhann, J.; Morthorst, P.E. Risoe Na- 
tional Lab., Roskilde (Denmark); Southern Centre for Energy and 
Environment, Harare (Zimbabwe). Aug 1992. 59p. Order Number 
DE93769899. Source: OSTI; NTIS; INIS. 

The UNEP (United Nations Environment Programme) pro- 
gramme of Greenhouse Gas Abatement Costing Studies is 
intended to clarify the economic issues involved in assessing the 
costs of limiting emissions of greenhouse gases and to propose 
approaches to comparable costing studies. Phase 1 of the Zim- 
babwe country study describes the current energy situation in 
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Zimbabwe related to the national economy, energy supply and 
demand and amounts of greenhouse gas emissions. Factors re- 
garding the geography, (including a map illustrating the degree and 
character of land degradation by erosion) population, politics, inter- 
national relations, land-use and management of the energy sector 
are dealt with in detail and the text is illustrated with data compiled 
from the study. It is estimated that Zimbabwe consumed 270.4 Tj 
of energy during 1988 and emitted 21.7 tonnes of carbon dioxide. 
An emission intensity of 80.2 tonnes/Tj for the whole economy and 
63.6 tonnes/Tj for electric power generation alone was calculated. 
Forecasting for the year 2020 estimated carbon dioxide emission 
intensities of 73.5 tonnes/Tj for the whole economy and 43.7 
tonnes for power generation. Net carbon dioxide emissions are 
predicted to be 30-42 tonnes during 2020. (AB). 


12909 (NEI-DK—1081) Catalogue of ideas. Brundlandby 
Toftiund: Initiatives for the reduction of energy consumption 
and pollution in Toftlund. Toftlund-projektets Projektsesretariat 
(Denmark). Jul 1992. 48p. (In Danish). Contract ENS-151/90-0034. 
Order Number DE93769912. Source: OSTI; NTIS. 

EFP-90. 

A number of ideas for initiatives that could be taken when energy 
consumption and pollution within an limited geographical area must 
be reduced with long-term goals in mind are presented. Some of 
the ideas concern technology development and thermal insulation 
of buildings, others are connected with educating the population to 
save energy in their homes. Aspects such as financing, conditions 
of local industry etc. are elaborated. Details are given on the use 
of low-energy electric light bulbs, low electricity-consuming kitchen 
hardware, conversion to district heating and natural gas, heat 
pumps for domestic hot water systems, thermostats, solar heating, 
low energy buildings, and retrofitting of existing heating systems. 
Under the heading of energy supplies - natural gas based cogener- 
ation plants, straw-based and wood chip-based district heating 
plants and communal supplies are discussed. (AB). 


12910 (PNL-8318) Integrated Baseline System (IBS), 
Version 1.03: User guide: Chemical Stockpile Emergency Pre- 
paredness Program. Bailey, B.M.; Burford, M.J.; Downing, T.R.; 
Matsumoto, S.W.; Schrank, E.E.; Williams, J.R.; Winters, C. Pacific 
Northwest Lab., Richland, WA (United States). Jan 1993. 395p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE93006629. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Integrated Baseline System (IBS), operated by the Federal 
Emergency Management Agency (FEMA), is a system of comput- 
erized tools for emergency planing and analysis. This document is 
the user guide for the IBS and explains how to operate the IBS 
system. The fundamental function of the IBS is to provide tools that 
civilian emergency management personnel can use in developing 
emergency plans and in supporting emergency management activi- 
ties to cope with a chemical-releasing event at a military chemical 
stockpile. Emergency management planners can evaluate concepts 
and ideas using the IBS system. The results of that experience can 
then be factored into refining requirements and plans. This docu- 
ment provides information for the general system user, and is the 
primary reference for the system features of the IBS. It is designed 
for persons who are familiar with general emergency management 
concepts, operations, and vocabulary. Although the IBS manual set 
covers basic and advanced operations, it is not a complete refer- 
ence document set. Emergency situation modeling software in the 
IBS is supported by additional technical documents. Some of the 
other LBS software is commercial software for which more com- 
plete documentation is available. The IBS manuals reference such 
documentation where necessary. IBS is a dynamic system. Its ca- 
pabilities are in a state of continuing expansion and enhancement. 


12911 (PNL-SA-21340) Legal and institutional considera- 
tions in the application of ecological risk assessment at 
Department of Energy facilities. Bilyard, G.R. (Pacific Northwest 
Lab., Richland, WA (United States)); Bascietto, J.; Beckert, H. Pa- 
cific Northwest Lab., Richland, WA (United States). Oct 1992. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract ACO6-76RL01830. (CONF-921029-16: Annual Department of 





29 ENERGY PLANNING AND POLICY 


2905 Research, Development, Demonstration, and Commercialization 


Energy model conference on waste management and environmen- 
tal restoration, Oak Ridge, TN (United States), 19-22 Oct 1992). 
Order Number DE93004329. Source: OSTI; NTIS; GPO Dep. 

As defined in EPA’s Framework for Ecological Risk Assessment, 
ecological risk assessment is a promising tool that DOE can use to 
help meet its legal and institutional obligations during remediation 
and restoration activities. The adoption of ecological risk assess- 
ment as a tool for meeting legal and societal obligations, and as a 
means of providing information for resource management decisions 
has several implications for DOE, including the need to define a 
process for using ecological risk assessment to support regulatory 
compliance and institutionally mandated activities. This paper first 
identifies regulatory requirements and institutional considerations 
that could be important to DOE, and that could be supported by 
ecological risk assessments. Considering this set of regulatory re- 
quirements and institutional considerations, the often complex 
characteristics of DOE sites, and the elements of EPA’s ecological 
risk assessment framework, a process for using ecological risk as- 
sessment at DOE sites is then proposed. 


12912 (WHC-SP-0681) 1100 Area Spill Prevention, Control, 
and Countermeasures Plan. Haggard, R.D. Westinghouse 
Hanford Co., Richland, WA (United States). Aug 1991. 208p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE93006596. Source: OSTI; 
NTIS; GPO Dep. 

This Spill Prevention, Control, and Countermeasures (SPCC) 
Plan is designed to describe measures that must be taken to pre- 
vent, control, and handle spills of bulk storage chemicals or oils at 
Westinghouse Hanford Company (Westinghouse Hanford) facilities 
located in the Hanford Site 1100 Area. The SPCC is designed to 
satisfy the requirement from US Department of Energy (DOE) Order 
5400.1, General Environmental Protection Program (DOE 1988), to 
minimize risk to the environment or public health, and to anticipate 
and address potential environmental problems before they pose a 
threat to the quality of the environment or the public welfare. The 
SPCC Plan identifies practices employed by Westinghouse 
Hanford to prevent a reportable quantity (RQ) of a hazardous sub- 
stance [as defined in Title 40, Code of Federal Regulations, Part 
302 (40 CFR 302) (EPA 1990a)] from being released to the envi- 
ronment. This SPCC Plan is not designed to describe measures 
that must be taken to prevent, control, and handle spills of nonbulk 
storage chemicals or oils stored in 55-gal drums or smaller. 


2904 Energy Resources 
Refer also to citation(s) 12894, 12908, 12936, 12939 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 12888, 12975, 13049, 13075, 13483, 14808 


12913 (CONF-9204225—Summ.) Science, technology, and 
industrial policy in the Former Soviet Union. Department of 
State, Washington, DC (United States); Department of Commerce, 
Washington, DC (United States); Carnegie Corp. of New York, NY 
(United States). [1992]. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al01-92IN00554. From Science, 
technology, and industrial policy in the former Soviet Union; Wash- 
ington, DC (United States); 27-28 Apr 1992. Order Number 
DE93006528. Source: OSTI; NTIS; GPO Dep. 

The conference was intended to give members of the American 
government and business communities a better understanding of 
the changes taking place in science, technology and industry in the 
Former Soviet Union. Science and technology issues were ac- 
corded a prominent place in the program of perestroika. In the six 
turbulent years of perestroika great strides were made in identifying 
problems, shortcomings and difficult relationships. But implementa- 
tion of solutions to the problems has been far more modest. The 
science and technology community has been affected by the tur- 
moil in the country, and continues to search for a viable and 
productive future. The objective of the conference was to examine 
the current state of science, technology and industry in Russia and 
the other states of the Commonwealth, and consider its possible 


future development. The specific topics and questions conference 
speakers were asked to address included: Analyze current sci- 
ence, technology and industrial policy. What is the new legal 
framework for science, technology and industry? How are property 
rights and intellectual property rights being handled? What has 
been done to insure individual rights and freedoms? What are the 
organizational and management structures at the national level and 
at lower levels? What impact is decentralization having on priori- 
ties and funding? What industries are being de-nationalized? What 
will be the relationship between private and government sponsored 
research? To what extent will reductions in the budget for military 
R&D affect non-defense S&T funding? How will reductions in mili- 
tary R&D affect the long-term outlook for research? How serious 
has the brain-drain become in the military R&D sector. What has 
been the effect of glasnost on the R&D community. How might 
improved international contacts affect S&T? What economic fore- 
casting, if any, is feasible? 


12914 (DOE/ER/10733-12) Participation in the United 
States Department of Energy Reactor Sharing Program: Final 
report, September 1980—August 1992. Mulder, R.U.; Benneche, 
P.E.; Hosticka, B. Virginia Univ., Charlottesville, VA (United States). 
Dept. of Mechanical, Aerospace and Nuclear Engineering. Dec 
1992. 19p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-80ER10733. (UVA-527277/MANE-93/1 12). 
Order Number DE93006079. Source: OSTI; NTIS; GPO Dep. 

The University of Virginia Reactor Facility is an integral part of 
the Department of Mechanical, Aerospace and Nuclear Engineering 
and is used to support educational programs in engineering and 
science at the University of Virginia and at other area colleges and 
universities. The University of Virginia Research Reactor (UVAR) is 
the highest power (two megawatts thermal power) and one of the 
most utilized university research reactor in the mid-Atlantic states. 
A major objective of this facility is to support educational programs 
in the region. The University of Virginia has received support under 
the US Department of Energy (DOE) Reactor Sharing Program ev- 
ery year since 1978 to assist in meeting this objective. This report 
documents the major educational accomplishments under the Re- 
actor Sharing Program for the period September 1991 through 
August 1992. This report is also to final report under this contract. 
Previous annual reports should be consulted if any information 
from those periods is desired. Additional information about the pro- 
grams conducted at UVA under this contract may be found in the 
yearly requests for additional funds which have been submitted. 


12915 (DOE/ST-O0005P) Technology Transfer 92/93. US- 
DOE, Washington, DC (United States). Jan 1993. 193p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DES93003623. Source: OSTI; NTIS; INIS; GPO Dep. 

Technology transfer is one of the primary missions of the US De- 
partment of Energy (DOE). The purpose of Technology Transfer 92/ 
93 is to reflect the depth and breadth of DOE's scientific and tech- 
nical capabilities; describe its technology transfer activities; and 
indicate opportunities for industry, academia, state and local gov- 
ernments, and others to join DOE in these activities for the overall 
enhancement of US technical competitiveness. This document also 
introduces those unfamiliar with DOE to its major programs, labo- 
ratories, and facilities, and it provides information about the various 
mechanisms available for working with DOE in research and devel- 
opment, technology transfer, and commercialization of technological 
innovations. It is designed to serve as a guide for pinpointing the 
most appropriate DOE program office or laboratory to meet specific 
needs or interests. In short, this document tells how to contact the 
right person in the right office so work can get started quickly. 


12916 (EGG-M-91534) Site Operator Program. Warren, J.F. 
EG and G Idaho, Inc., Idaho Falls, ID (United States). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. (CONF-911050—-12: Automotive tech- 
nology development contractors’ coordination meeting, Dearborn, 
MI (United States), 22-25 Oct 1991). Order Number DE93007644. 
Source: OSTI; NTIS; GPO Dep. 

Collectively, the organizations participating in the Site Operator 
Program have over forty years of EV experience and have oper- 
ated electric vehicles (EVs) for over 600,000 miles, providing the 
most extensive EV operating and knowledge base in the country. 
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The Site Operator Program is intended to provide financial and 
technical support and organizational resources to organizations ac- 
tive in the advancement of electric vehicles. Support is provided for 
the demonstration of vehicles and the test and evaluation of vehi- 
cles, components, and batteries. Support is also provided for the 
management and support of the program for the participating 
organizations. The Program provides a forum for participants to ex- 
change information among the group, as well as with vehicle and 
equipment manufacturers and suppliers, and the public. A central 
data base at the Idaho National Engineering Laboratory provides a 
repository for-data on the vehicles being operated by the Program 
participants. Data collection emphasis is in the areas of operations, 
maintenance, and life cycle costs. 


12917 (ETDE/JP-mf—93768309, pp. 98-105) Survey and re- 
search for the trends of new technological development on 
energy. Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 116p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of comprehensive research. Order Number 
DE93768309. Source: OSTI; NTIS (US Sales Only). 

With an objective to make positioning of technological systems 
based on the current status in existing energy technologies and 
new energy technologies together with their developmental trends, 
discussions were given on their quantitative evaluation measure- 
ments and analytical methods. As a result, a classifying decision 
making method was adopted as an evaluation method. Each 
evaluation item was weighted under an assumption that the tech- 
nologies would be applied within a framework comprising space 
scales and time scales. Technological development challenges in- 
cluded twenty energy related technologies and twelve environment 
related technologies, whereas a preliminary technological evalua- 
tion was conducted using the above method in the form of 
questionnaire survey to experts in industrial, governmental, and 
academic fields. As a result, the following positioning was given: 
Solar energy technology is a developing country type technology; 
geothermal power generation is a short-term technology with stabil- 
ity, regenerativity, and high degree of completion; among CO2 
decomposition technologies amine absorption and PSA method are 


highly-completed short-term technologies; and CO2 fixing technol- 
ogy is a long term challenge in the worldwide scale. 2 figs., 2 tabs. 


12918 (KFK-5100) Technology transfer in East Germany. 
Goeller, A.; Wuest, J. (comps.). Kernforschungszentrum Karlsruhe 
GmbH (Germany). Koordinationsstelle Technologietransfer. Oct 
1992. 63p. (In German). (CONF-9206345-: Workshop on technol- 
ogy transfer in East Germany, Arnstadt/Thueringen (Germany), 2 
Jun 1992). Order Number DE93769126. Source: OSTI; NTIS (US 
Sales Only). 

The present report contains the proceedings of the workshop, in 
the course of which questions of technology transfer in the new 
German states were discussed. This workshop was organized by 
the Karlsruhe Nuclear Research Center via the contact office of the 
Technology Transfer Department at Arnstadt. Fundamental prob- 
lems of cooperation between research and industry as well as the 
special instrument of ‘technology transfer programme’ developed 
by the Karlsruhe Nuclear Research Center were dealt with. A cen- 
tral problem is the reduction of jobs by the no longer competitive 
industry in the new federal states. Institutes and organizations of 
the old states are called on to cooperate. The Karlsruhe Nuclear 
Research Center established a branch office of their Fabrication 
Technologies Project at Dresden to increase on the spot the sup- 
port in the field of CIM. The technology transfer programme is 
aimed at developing innovative products jointly with the newly 
founded firms in the field of high technology in East Germany. Be- 
sides selective promotion programmes and cooperation offers, an 
exchange of experience among the technology centers of both the 
old and the new German states is required to transfer the positive 
experience gained in the West during the last 15 years to the orga- 
nizations developing in Eastern Germany. Problems of enterprises 
in the new federal states are reported about. Elements of a con- 
certed technology policy to create a favorable environment for new 
technological developments are presented. (orig.). 


12919 (LA-12449-MS) Former Soviet Republic capabilities 


in space and science. Canavan, G.H. Los Alamos National Lab.., 
NM (United States). Feb 1993. 145p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93007613. Source: OSTI; NTIS; GPO Dep. 

Recent Department of Commerce, US Space Council, and 
Strategic Defense Initiative Organization missions to the Former 
Soviet Republics (FSRs) provided an opportunity to view FSR 
capabilities in space and science and explore possibilities for coop- 
eration in developing the dual-use capabilities of distributed remote 
sensing. This report summarizes the trips and suggests promising 
areas for cooperation. 


12920 (NEI-Fi-182) Energy research: Industrial applica- 
tions from basic research. Ministry of Trade and _ Industry 
(Finland). 1992. 36p. Order Number DE93769947. Source: OSTI; 
NTIS. 

The Ministry of Trade and Industry in Finland has the main re- 
sponsibility for energy policy planning. An important and integral 
part of this activity is energy research and development. In 1988 
the ministry consolidated most of the publicly funded energy 
research under ten five-year programmes. Formally these pro- 
grammes will be completed by the end of 1992 and will be fully 
reported on during 1993, both in Finnish and English. A new set of 
energy technology programmes has been organized. The second 
generation energy technology programmes will start in 1993 and 
continue up to 1998. Within general R and D policy, the govern- 
ment of Finland has decided to establish a national innovation 
strategy, which aims to support our economic and industrial devel- 
opment objectives. Energy R and D will be an integral part of this 
national innovation strategy. The primary objectives of energy re- 
search have served the development of national energy policy. 
Finland has a long tradition of promoting efficient energy use, 
renewabie energy sources and environmentally benign energy pro- 
duction technology. In efficient energy use Finland has specialized 
in e.g. district heating and energy conservation in the pulp and pa- 
per industry and in buildings. Our national expertise within energy 
production includes areas such as the combustion and gasification 
of solid fuels, biomass energy etc. In future, global market develop- 
ment will plan an increasing role when energy research activities 
are focused. The global marketplace for energy technology prod- 
ucts is undergoing rapid expansion and opening up to new 
countries and manufacturers. Thus the economic integration and 
globalization of energy technology have become more and more 
relevant, and international collaboration in these fields will become 
an ever higher priority in Finland. 


12921 (RFP-4684) Rocky Flats Plant: Test bed for transi- 
tioning from weapons production mission to environmental 
restoration, waste management, and economic development 
missions. Benjamin, A.; Murthy, K.S.; Krenzer, R.W.; Williams, 
R.E.; Detamore, J.A.; Brown, C.M.; Francis, G.E.; Lucerna, J.J. EG 
and G Rocky Flats, Inc., Golden, CO (United States). Rocky Flats 
Plant. 7 Jan 1993. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90DP62349. (CONF-930205- 
4: Waste management '93, Tucson, AZ (United States), 28 Feb - 4 
mar 1993). Order Number DE93006178. Source: OSTI; NTIS; 
GPO Dep. 

Redirection of Rocky Flats Plant's (RF) mission is an inevitable 
result of changes in the worldwide social, political, and environ- 
mental factors. These changes were exemplified in the cancellation 
of the W-88 Warhead in January 1992, by the President of the 
United States. These unprecedented changes have altered the 
RF’s traditional nuclear weapons production mission to the transi- 
tion mission, i.e., cleanup, preparation for deactivation and 
decontamination, decommissioning, dismantlement and demolition, 
and when appropriate, economic development, of the facilities. The 
purpose of this paper is to describe the essentials of the technical 
approach and management actions advanced by EG&G Rocky 
Flats, Inc., to organize, staff, direct, and control the activities nec- 
essary to transition the RF from its historical weapons production 
mission to the transition mission. 


12922 (SAND-93-0099C) A mission concept for near term 
Lunar exploration. Purvis, J.W. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 





(CONF-930403-18: 5. topical meeting on robotics and remote sys- 
tems, Knoxville, TN (United States), 26-29 Apr 1993). Order 
Number DE93007598. Source: OSTI; NTIS; GPO Dep. 

A robotic precursor mission to the Lunar surface is proposed. 
The objective of the mission is to place six to ten 15kg micro- 
rovers on the planet to investigate equipment left behind during the 
Apollo missions and to perform other science and exploration du- 
ties. The micro-rovers are teleoperated from Earth. An equipment 
on the rovers is existing technology from NASA, DOE, SDIO, DoD, 
and industry. The mission is designed to involve several NASA 
centers, the National Laboratories, multiple universities and the pri- 
vate sector. A major long-term goal which is addressed is the 
educational outreach aspect of space exploration. 


12923 (UCRL-52000-92-8/9) Energy and Technology Re- 
view, August-September. Sefcik, J.A. (ed.). Lawrence Livermore 
National Lab., CA (United States). 1992. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93005882. Source: OSTI; NTIS; GPO 
Dep. 

This issue of Energy and Technology Review focuses on cooper- 
ative research and development agreements (CRADAs)-one of the 
Laboratory’s most effective means of technology transfer. The first 
article chronicles the legislative evolution of these agreements. The 
second article examines the potential beneficial effects of CRADAs 
on the national economy and discusses their role in the develop- 
ment and marketing of Laboratory technologies. The third article 
provides information on how to initiate and develop CRADAs at 
LLNL, and the fourth and fifth articles describe the Laboratory's 
two most prominent technology transfer projects. One is a 30- 
month CRADA with General Motors to develop advanced lasers for 
cutting, welding, and heat-treating operations. The cover photo- 
graph shows this laser cutting through a piece of steel 1/16 of an 
inch thick. The other project is a three-year CRADA with Amoco, 


Chevron-Conoco, and Unocal to refine our oil shale retorting pro- 
cess. 
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Refer also to citation(s) 12546, 12590, 12591, 12592, 12604, 
12921, 12939, 12947, 12954, 13053 


12924 (DOE/OR/00033-T512) Labor market trends for nu- 
clear engineers. Baker, J.G. Oak Ridge Inst. for Science and 
Education, TN (United States). Nov 1992. 13p. Sponsored by US- 
DOE, Washington, DC (United States); Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC05-760OR00033. Order Number DE93005285. Source: OSTI; 
NTIS; GPO Dep. 

Concern over the adequacy of supply of nuclear engineers has 
been growing in recent years. This concern is the result of a de- 
cline since 1979 in the number of nuclear engineering academic 
programs at both the graduate and undergraduate level. Falling 
graduate and undergraduate enrollments and degrees have paral- 
lelled this program decline. These declines occurred during a 
period in which the nuclear power industry added no new reactor 
systems. These events had severe implications for design and en- 
gineering of new reactor systems and facilities, activities that 
employ large numbers of nuclear engineers. This paper examines 
the nuclear engineering labor market. The first part of the paper 
examines historical trends in new graduates, employment, and 
salaries as the basis for understanding the current labor market for 
nuclear engineers. The second part of the paper examines expec- 
tations of future employment needs and new graduate supply and 
assesses future labor market conditions. 


12925 (INIS-mf—13461) Statement to the 36th session of 
the General Conference of the International Atomic Energy 
Agency 21 September 1992; Statement to the 47th session of 
the United Nations General Assembly 21 October 1992. Blix, H. 
International Atomic Energy Agency, Vienna (Austria). 1993. [33p.] 
(CONF-9209318—-: Statement to the 36th session of the General 
Conference of the International Atomic Energy Agency 21 Septem- 
ber 1992; Statement to the 47th session of the United Nations 
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General Assembly 21 October 199; Statement to the 36th session 
of the Source: OSTI; NTIS (US Sales Only); INIS. 

IAEA Director General, Hans Blix, in his statements to the 47th 
session of the United Nations General Assembly and to the 36th 
session of the General Conference of the IAEA, reminded that 
1992 marks the fiftieth anniversary of controlled nuclear fission and 
the thirty-fifth anniversary of the IAEA. He specially commented on 
the various measures taken during the past year to strengthen the 
IAEA’s safeguards system as a part of the challenge to reduce the 
risk of a further spread of nuclear weapons. He also discussed the 
role of the IAEA in the fields of nuclear safety, nuclear waste, trans- 
fer of technology and assistance to developing countries and the 
financing and management of the Agency within the UN system. 


12926 (KFT-92-15) Ecologic and sociological monitoring 
of NPP site zone. Sappa, N.N.; Pakhomova, N.V. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [10p.] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

For the first time a methodology of social branch in ecologic 
monitoring is proposed and its objects, aim, problems and methods 
are considered. It is based on the public sounding and formation of 
a permanent interrogatory net. The following variables should be 
expertised: situational anxiety, level of ecologic knowledge, subjec- 
tive and objective evaluation of population ecologic literacy, degree 
of radiophoby etc. A poly-nuclear principle of selective observation 
organization and methods of its result analysis based on affinity 
determination between the objects is proposed. A description of 
symptom interconnection and investigation of dynamic series by 
parametric and non-parametric checking of hypotheses is given. 4 
refs. (author). 


12927 (KFTI-92-16) Organizing structure basis of the infor- 
mation system about NPP operation (social aspects). Sappa, 
N.N.; Pakhomova, N.V. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1992. [8p.] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

A concept of organizing structure is exposed and main informa- 
tion users are indicated. Basing on different user needs in type and 
content of information, main forms of data which will be requested 
are defined. Primary data sources for storage and processing in in- 
formation databases as well as special channels for users are 
determined. The obtained results may be used by NPP public in- 
formation services as a feedback between the socium and NPP 
administration and as means for public opinion formation. 4 refs. 
(author). 


12928 (UNDRO-92/05, pp. 203-204) Public awareness and 
information systems. Suyehiro, S. United Nations Disaster Relief 
Co-ordinator (UNDRO), Geneva (Switzerland). 1992. (CONF- 
8810565-: UNDRO/USSR/UNDP training seminar on engineering 
aspects of earthquake risk mitigation: UNDRO/USSR/UNDP train- 
ing seminar on lessons from management of recent earthquakes, 
and consequential mudflows; UNDRO/USSR/UNDP training semi- 
nar on engi In Engineering aspects of earthquake risk mitigation: 
Lessons from management of recent earthquakes, and 
consequential mudflows and landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars. [256p.] Order Number 
DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the most difficult aspects of how to prevent and mitigate 
earthquake disasters, especially from the viewpoint of social pre- 
paredness, is that although disastrous earthquakes do not occur 
frequently, once they do, they can claim an enormous number of 
lives and even jeopardize the national economy. Nevertheless, 
even in Japan, where seismicity is the highest in the populated re- 
gions of the world, it is not easy to keep a constant high level of 
public awareness. (author). 


2907 Transport and Storage 


12929 (ANL/MCT/RP-72673, pp. 146-158) Transportation of 
hazardous materials. Carison, R.D.; Fabian, R.R.; Gablin, K.A.; 
Oras, J.J.; Prohammer, F.G.; Shah, V.L.; Turula, S.P. Argonne 
National Lab., IL (United States). Materials and Components Tech- 
nology Div. Apr 1991. In Materials and Components Technology 
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Division research summary, 1991. 
DE93006421. Source: OSTI; NTIS; INIS. 

The Transportation of Hazardous Materials Section primarily pro- 
vides direct technical assistance to DOE in reviewing Safety 
Analysis Reports for Packaging (SARPS) of nuclear waste shipping 
packages for compliance with DOE Orders and with NRC and De- 
partment of Transportation regulations. In addition, the Section 
provides technical assistance to DOE on a variety of generic waste 
management and transportation issues, including the review of Fa- 
cility Conceptual Design Reports and Safety Analysis Reports for 
DOE waste handling and other facilities. 


199p. Order Number 


2910 Conservation 
Refer also to citation(s) 13003, 13605 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 11876, 12897, 12936, 12942, 13005 


12930 (DOE/EIA-0202(93/1Q)) Short-term energy outlook 
quarterly projections: First quarter 1993. USDOE Energy Infor- 
mation Administration, Washington, DC (United States). Office of 
Energy Markets and End Use. 3 Feb 1993. 33p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93007459. Source: OSTI; NTIS; GPO; GPO Dep. 

The Energy Information Administration (EIA) prepares quarterly, 
short-term energy supply, demand, and price projections for publi- 
cation in February, May, August, and November in the Short-Term 
Energy Outlook (Outlook). An annual supplement analyzes the per- 
formance of previous forecasts, compares recent cases with those 
of other forecasting services, and discusses current topics related 
to the short-term energy markets. (See Short-Term Energy Outlook 
Annual Supplement, DOE/EIA-0202.). The forecast period for this 
issue of the Outlook extends from the first quarter of 1993 through 
the fourth quarter of 1994. Values for the fourth quarter of 1992, 
however, are preliminary EIA estimates (for example, some 
monthly values for petroleum supply and disposition are derived in 
part from weekly data reported in the Weekly Petroleum Status Re- 
port) or are calculated from model simulations using the latest 
exogenous information available (for example, electricity sales and 
generation are simulated using actual weather data). The historical 
energy data are EIA data published in the Monthly Energy Review, 
Petroleum Supply Monthly, and other EIA publications. Minor 
discrepancies between the data in these publications and the his- 
torical data in this Outlook are due to independent rounding. 


2930 Policy, Legislation, and Regulation 


Refer also to citation(s) 12593, 12594, 12595, 12843, 12894, 
12896, 13910, 13955 


12931 (CONF-920979- ) Implications of the Clean Air Act 
amendments of 1990 on coal-based electric capacity planning. 
Monk, J.R. (Indiana Utility Regulatory Commission, Indianapolis 
(US)). USDOE, Washington, DC (United States). Nov 1992. From 
1. annual clean coal technology conference; Cleveland, OH (United 
States); 22-24 Sep 1992. In US Department of Energy first annual 
clean coal technology conference. 971p. Order Number 
DE93004314. Source: OSTI; NTIS; INIS. 

Four statutory initiatives have some common features. Except for 
the Environmental Compliance Plan Law, each procedure is re- 
quired of the utility. In order to build generating capacity, baseload 
or peaking, clean coal or otherwise, the utility must obtain prior 
approval from the commission. All of these procedures include pre- 
approval of the utility's reasonable cost estimates and guaranteed 
recovery of same to the approved levels. Each provides the oppor- 
tunity should the utility choose for the commission to review the 
project or plan on an ongoing basis and adjust the approved the 
recoverable costs accordingly. Each has a well-defined modifica- 
tion procedure. And, each of these statutes contains an expression 
of the legislature’s preference for the use of Indiana coal in the in- 
volved facilities. The compliance plan statute even requires the 
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utility to conduct and place in evidence an analysis of the eco- 
nomic effect of the coal-purchasing aspects of its plan on the 
southwestern Indiana economy. 


12932 (CONF-920979— ) Clean coal technology: A regula- 
tor’s view of developing issues. Tucker, B. (Wyoming Public 
Service Commission, Cheyenne (US)). USDOE, Washington, DC 
(United States). Nov 1992. From 1. annual clean coal technology 
conference; Cleveland, OH (United States); 22-24 Sep 1992. In US 
Department of Energy first annual clean coal technology confer- 
ence. 971p. Order Number DE93004314. Source: OSTI; NTIS; 
INIS. 

The nation has a large investment in thermoelectric generation, 
which serves us well. In order to effectively recoup this investment, 
we must act responsibly to make sure that coal fired generation re- 
mains a reliable, affordable and accepted resource. The Clean 
Coal Technology Program has identified improved methods of uti- 
lizing coal in electrical generation. Utilities are in the position of 
being able to select from clean coal options which can be applied 
at the tail end of the generation process, in the improvement of 
boiler combustion characteristics and to cleaning the fuel before it 
is burned. Clean coal technology clearly holds out the promise of 
adding new environmental and efficiency benefits to proven and 
dependable generation resources, but it is necessary for state reg- 
ulators to participate. Commissioners should remain open, if not 
proactive, with respect to new proposals by and on behalf of regu- 
lated utilities. The author believes that individual state jurisdications 
can and generally should be open to cooperating fully in the siting 
of projects and in the sharing of appropriately allocated costs, on an 
experimental or temporary tariff basis. Utility shareholders should 
also be expected to participate in the costs or funding requirements 
for these projects as the potential to benefit them is also great. 


12933 (CONF-9210183—Vol.2, pp. 2, Paper 8) Business op- 
portunities in the Commonwealth of Independent States. Stow, 
R.W. (Caterpillar Inc., Mossville, IL (US)). Massachusetts Div. of 
Energy Resources, Boston, MA (United States). [1992]. From 
Northeast Sustainable Energy Association meeting; Boston, MA 
(United States); 9-10 Oct 1992. In Transportation alternatives 92: 
Alternative fueled vehicles: Proceedings: Volume 2. 111p. Order 
Number DE93001500. Source: OSTI; NTIS. 

The recent break up of the Soviet Union, into the Common- 
wealth of Independent States (CIS) and several independent 
republics, has freed a large population from an economic system 
which, by in large, didn’t work. The old collective methods are be- 
ing rapidly abandoned in favor of pursuing a market economy. 
While this appears to have the support of the current government 
and the general population, it is an extremely difficult task. The 
ship of state is charting a course through very unfamiliar waters. 
For the newly formed republics, time is the most challenging factor. 
Their industries must move quickly to change or improve products 
and services to compete with foreign imports and to meet the de- 
mand of their local economies. This creates an opportunity for 
expanding markets for US corporations, but it is not a ‘gold rush’ 
and needs to be entered thoughtfully. 


12934 (ETDE-mf-93769205) Energy industry and en- 
ergy policy - a lexicon entry. Wirtschaftswissenschaftliche 
Diskussionsbeitraege. Volkswirtschaftliche Reihe, Institut fuer Volk- 
swirtschaftslehre, Universitaet Oldenburg. Stroebele, W. Oldenburg 
Univ. (Germany). inst. fuer Volkswirtschaftslehre (VWL). Jun 1992. 
27p. (In German). Order Number DE93769205. Source: OSTI; 
NTIS (US Sales Only). 

Definitions in the fields of energy industry and energy policy are 
presented in the concise manner of lexicon entries. (UA). 


12935 (KTM/E-C—30) European energy charter. Ministry of 
Trade and Industry, Helsinki (Finland). Energy Dept. 1992. 36p. (In 
English, Finnish). Order Number DE93769938. Source: OSTI; 
NTIS. 

Potentially the most important development in the energy world 
over the last twenty years arrived at the end of last year with the 
signing of the European Energy Charter. This far reaching agree- 
ment was finally sealed in December 1991 by the 45 signatories 
including EC and OECD states, most of the Republics of the for- 
mer Soviet Union, Japan and America. 





12936 (KTM/E-C—31) The Finnish energy strategy: Council 
of state report to parliament on energy policy. Ministry of Trade 
and Industry, Helsinki (Finland). Energy Dept. 1992. 45p. Order 
Number DE93769937. Source: OSTI; NTIS. 

Published also in Finnish and in Swedish. 

The Government has laid down strategic guidelines for a sustain- 
able energy policy in Finland. According to this policy the 
Government will secure the energy input needed by society in a 
way that a well-balanced development of the national economy re- 
quires, at a competitive price to the industry and within the limits of 
strict environmental and safety requirements. The Government will 
particularly promote energy efficiency and increased use of 
bioenergy, while ensuring that energy solutions in line with the sus- 
tainable strategy and projects improving the security of energy 
supply will be implemented. 


12937 (ORNL/M-2359) Quality assurance grading guide- 
lines for research and development at DOE facilities: DOE 
Order 5700.6C. Powell, T.B.; Morris, R.N. Oak Ridge National 
Lab., TN (United States). Oct 1992. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93002734. Source: OSTI; NTIS; GPO Dep. 

The quality assurance (QA) requirements for the US Department 
of Energy (DOE) are established in DOE Order 5700.6C. This or- 
der is applicable for all DOE departmental elements, management, 
and maintenance and operating contractors and requires that docu- 
mented Quality Assurance Programs (QAPS) are prepared at all 
levels; it has one attachment. The DOE Office of Energy Research 
(DOE-ER) has issued a standard to ensure implementation of the 
full intent of this order in the ER community. This report discusses 
order 5760.6C in relation to research with DOE. 


2940 Fossil Fuels 
Refer also to citation(s) 11867, 12897, 12930, 13005 
12938 


(CONF-920427—, pp. 705-706) The implications of 
the European Community’s energy and environment law for 
the Czechoslovak coal industry. Chisholm, M.H. (Glasgow Poly- 
technic (GB)). North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center; Vyzkumny 
Ustav Energeticky, Prague (Czechoslovakia). [1992]. From Energy 


and environment: transitions in Eastern Europe; Prague 
(Czechoslovakia); 20-23 Apr 1992. In Proceedings: Energy and 
environment: Transitions in Eastern Europe: Volume 1, Sessions 
A1-5; Volume 2, Sessions B1-5, C1-4, and poster sessions. 
757p. Order Number DE93000643. Source: OSTI; NTIS. 

The European Community began to occupy itself with energy 
matters in 1951 when the treaty establishing the European Coal 
and Steel Coinmunity was signed in Paris. In those days, because 
of the importance of coal and steel, the signing of the Treaty of 
Paris was viewed as the first practical step towards a united Eu- 
rope. The idea was to place ‘the whole Franco-German coal and 
steel production under one joint High Authority in an organization 
open to the participation to the other countries of Europe.’ More re- 
cently, the Community has decided to take a further step towards a 
united Europe by establishing, inter alia, an internal energy market. 
Similarly to the Member States of the European Community, the 
key energy field in Czechoslovakia is the coal industry. A careful 
consideration of the most recent Community legislation and the 
concerns about pollution in Czechoslovakia suggest that the future 
direction of energy regulation in the whole of Europe will be made 
in the context of environmental concerns. By now, the Community 
Law has established a clear framework on which to build the legal 
rules for energy and the environment. The purpose of this paper is 
twofold. It aims to give an overview of the regulatory structure of 
the European Community in the field of energy and environment, 
where emphasis is particularly placed on how rigorously does the 
Commission of the EC enforce the laws governing competition, 
state aids and environmental monitoring. Furthermore, it will inves- 
tigate the implications of the Community Energy and Environmental 
Law for Czechoslovak coal enterprises. 


12939 (DOE/EIA-0219(91)) International energy annual, 
1991. USDOE Energy Information Administration, Washington, DC 
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(United States). Office of Energy Markets and End Use. Dec 1992. 
183p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93005891. Source: OSTI; NTIS; INIS; GPO; GPO 
Dep. 

This report is prepared annually and presents the latest informa- 
tion and trends on world energy production and consumption for 
petroleum, natural gas, coal, and electricity. Trade and reserves 
are shown for petroleum, natural gas, and coal. Prices are included 
for selected petroleum products. Production and consumption data 


are reported in standard units as well as British thermal units (Btu) 
and joules. 


12940 (ETDE-mf—93769220) Rheinbraun AG. Annual report 
1991/92. Rheinbraun AG, Koeln (Germany). 1992. 38p. (In Ger- 
man). Order Number DE93769220. Source: OSTI; NTIS (US Sales 
Only). 

The tasks and activities of Rheinbraun AG are reviewed. The 
1991/92 annual report contains a number of financial data (balance 
sheet, profit- and -loss account, etc.). (UA). 


2960 Electric Power 
Refer also to citation(s) 12930, 12936, 12939, 12975 


12941 (DOE/EIA-0437(91)/1) Financial statistics of major 
investor-owned electric utilities, 1991. USDOE Energy Informa- 
tion Administration, Washington, DC (United States). Office of 
Coal, Nuclear, Electric and Alternate Fuels. 26 Jan 1993. 656p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93006920. Source: OSTI; NTIS; INIS; GPO Dep. 

The Financial Statistics of major Investor-Owned Electric Utilities 
publication presents summary and detailed financial accounting 
data on the investor-owned electric utilities. The objective of the 
publication is to provide Federal and State governments, industry, 
and the general public with current and historical data that can be 
used for policymaking and decisionmaking purposes related to 
investor-owned electric utility issues. 


12942 (DOE/EIA-0527(93)) Assumptions for the Annual 
Energy Outlook 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Integrated Analysis and 
Forecasting. 8 Jan 1993. 110p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93006304. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report is an auxiliary document to the Annual Energy Out- 
look 1993 (AEO) (DOE/EIA-0383(93)). It presents a detailed 
discussion of the assumptions underlying the forecasts in the AEO. 
The energy modeling system is an economic equilibrium system, 
with component demand modules representing end-use energy 
consumption by major end-use sector. Another set of modules rep- 
resents petroleum, natural gas, coal, and electricity supply patterns 
and pricing. A separate module generates annual forecasts of im- 
portant macroeconomic and industrial output variables. Interactions 
among these components of energy markets generate projections 
of prices and quantities for which energy supply equals energy 
demand. This equilibrium modeling system is referred to as the In- 
termediate Future Forecasting System (IFFS). The supply models 
in IFFS for oil, coal, natural gas, and electricity determine supply 
and price for each fuel depending upon consumption levels, while 
the demand models determine consumption depending upon end- 
use price. IFFS solves for market equilibrium for each fuel by 
balancing supply and demand to produce an energy balance in 
each forecast year. 


12943 (DOE/EIA-0531(90)) Electric trade in the United 
States 1990. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 23 Dec 1992. 341p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE93005336. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Electric Trade in the United States 1990 (ELECTRA) is the third 
in a series of reports on wholesale power transactions prepared by 
the Electric Data Systems Branch, Survey Management Division, 
Office of Coal, Nuclear, Electric and Alternate Fuels, Energy Infor- 
mation Administration (EIA). The electric trade data are published 
biennially. The first report presented 1986 data. The second report 
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contained data for 1988. This report provides information on the in- 
dustry during 1990. 


12944 (DOE/EIA-MO51(92)) International Nuclear Model 
personal computer (PCINM): Model documentation: Final re- 
port. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. Aug 1992. 151p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93006351. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The International Nuclear Model (INM) was developed to assist 
the Energy Information Administration (EIA), U.S. Department of 
Energy (DOE) in producing worldwide projections of electricity 
generation, fuel cycle requirements, capacities, and spent fuel dis- 
charges from commercial nuclear reactors. The original INM was 
developed, maintained, and operated on a mainframe computer 
system. In spring 1992, a streamlined version of INM was created 
for use on a microcomputer utilizing CLIPPER and PCSAS soft- 
ware. This new version is known as PCINM. This documentation is 
based on the new PCINM version. This document is designed to 
satisfy the requirements of several categories of users of the 
PCINM system including technical analysts, theoretical modelers, 
and industry observers. This document assumes the reader is fa- 
miliar with the nuclear fuel cycle and each of its components. This 
model documentation contains four chapters and seven appen- 
dices. Chapter Two presents the model overview containing the 
PCINM structure and process flow, the areas for which projections 
are made, and input data and output reports. Chapter Three 
presents the model technical specifications showing all model 
equations, algorithms, and units of measure. Chapter Four 
presents an overview of all parameters, variables, and assump- 
tions used in PCINM. The appendices present the following 
detailed information: variable and parameter listings, variable and 
equation cross reference tables, source code listings, file layouts, 
sample report outputs, and model run procedures. 2 figs. 


12945 (ETDE-mf-93769206) RWE Aktiengeselischaft. An- 
nual report 1991/92. Rheinisch-Westfaelisches Elektrizitaetswerk 
AG, Essen (Germany). 1992. 89p. (In German). Order Number 
DE93769206. Source: OSTI; NTIS (US Sales Only). 

The tasks and activities of RWE are reviewed. The 1991/92 an- 
nual report contains a number of financial data (balance sheet, 
profit- and loss account etc.) (orig.). 


12946 (ETDE-mf-93771947) Deutsche Verbundgesellschaft 
Heidelberg. Annual report 1991. Deutsche Verbundgesellschaft 
e.V., Heidelberg (Germany). Aug 1992. 30p. (In German). Order 
Number DE93771947. Source: OSTI; NTIS (US Sales Only). 

After a short view on the current situation this annual report 
gives the management report. Then the members (9 electricity utili- 
ties) of the DVG report about their situation and activities. Finally a 
short description of the tasks and organization of the DVG is given. 
The society aims at supporting the extension of interconnected op- 
eration in the German power supply system, the cooperation of 
German interconnection utilities with West European interconnec- 
tion utilities as well as the cooperation of German interconnection 
utilities with other branches of energy economy and industry. (UA). 


12947 (NUTEK-R-92-41) French power politics for France 
and for Europe. Swedish National Board for Industrial and Techni- 
cal Development (NUTEK), Stockholm (Sweden). Nov 1992. [87p.] 
(In Swedish). Source: OSTI; NTIS; INIS. 

Economic, politic and organizational factors that govern the de- 
velopments on the French electric power market are investigated. 
Three scenarios are then outlined for the French market and the 
electricity export from France, in the light of EC policies. Two ques- 
tions are of special importance for the french power market: Will 
EDFs monopoly be broken, and will the nuclear program be contin- 
ued? (56 refs., 5 figs., 6 tabs.). 


12948 (NUTEK-R-92-42) Some prerequisities and obsta- 
cles for the growth of the european electricity market during 
the 1990s. Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden). Oct 1992. 61p. (In 
Swedish). Order Number DE93769992. Source: OSTI; NTIS. 
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Important actors on the european electricity market are 


described, and their incitaments for taking different standpoints to- 
wards a more open market are discussed. The existing trade is 
briefly reviewed. Environmental policy that could affect the market, 
and the divided opinions on Third Party Access to power transmis- 
sion lines are analyzed. (26 refs., 3 tabs., 2 figs.). 


12949 (ORNL/CON-354) A good integrated resource plan: 
Guidelines for electric utilities and regulators. Hirst, E. Oak 
Ridge National Lab., TN (United States). Dec 1992. 77p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93007797. Source: OSTI; 
NTIS; GPO Dep. 

Integrated resource planning helps utilities and state regulatory 
commissions consistently assess a broad range of demand and 
supply resources to meet customer energy-service needs cost- 
effectively. Key characteristics of this planning approach include: 
explicit consideration and fair treatment of a wide variety of de- 
mand and supply options, consideration of the environmental and 
other social costs of providing energy services, public participation 
in the development of the resource plan, and analysis of the uncer- 
tainties associated with different external factors and resource 
options. Integrated resource planning differs from traditional plan- 
ning in the types and scope of resources considered, the owners 
of the resources, the organizations involved in resource planning, 
and the criteria for resource selection. This report presents sugges- 
tions to utilities on how to conduct such planning and what to 
include in their resource-planning reports. These suggestions are 
based on a review of about 50 resource plans as well as discus- 
sions with and presentations to regulators and utilities. The 
suggestions cover four broad topics; the technical competence with 
which the plan was developed; the adequacy, detail, and consis- 
tency (with the long-term plan) of the short-term action plan; the 
extent to which the interests of various stakeholders was consid- 
ered, both in public participation in plan development and in the 
variety of resource plans developedand assessed; and the clarity 
and comprehensiveness of the utility's report on its plan. Technical 
competence includes energy and demand forecasts, assessment of 
supply and demand resources, resource integration, and treatment 
of uncertainty. Issues associated with forecasts include forecasting 
approaches; links between the forecasts of energy use and peak 
demands; and links between the forecasts and the effects of past, 
present, and future demand-side management programs. 


12950 (PNL-8487) Advanced metering techniques. Szyd- 
lowski, R.F. Pacific Northwest Lab., Richland, WA (United States). 
Jan 1993. 58p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93007321. Source: OSTI; NTIS; GPO Dep. 

The goal of the US Department of Energy Federal Energy Man- 
agement Program (FEMP) is to facilitate energy-efficiency 
improvements at federal facilities. This is accomplished by a bal- 
anced program of technology development, facility assessment, 
and use of cost-sharing procurement mechanisms. Technology de- 
velopment focuses upon the tools and procedures used to identify 
and evaluate efficiency improvements. For facility assessment, 
FEMP provides metering equipment and trained analysts to federal 
agencies exhibiting a commitment to improve energy-use effi- 
ciency. To assist in implementing energy-efficiency measures, 
FEMP helps federal agencies with identifying efficiency opportuni- 
ties and in implementing energy-efficiency and demand-side 
management programs at federal sites. As the lead laboratory for 
FEMP, Pacific Northwest Laboratory (PNL) provides technical as- 
sistance to federal agencies to better understand and characterize 
energy systems. The US Army Forces Command (FORSCOM) has 
tasked PNL to provide technical assistance to characterize and 
modernize energy systems at FORSCOM installations. As part of 
that technical assistance, PNL performed an in-depth examination 
of automatic meter-reading system technologies currently available. 
The operating characteristics and relative merits of all the major 
systems were reviewed in the context of applicability to federal in- 
stallations. That review is documented in this report. 





2980 Consumption and Utilization 
Refer also to citation(s) 12894 


12951 (ANL/ES/CP-78674) Differences between EPA-test 
and in-use fuel economy: Are the correction factors correct?. 
Mintz, M.M.; Vyas, A.R.D.; Conley, L.A. Argonne National Lab., IL 
(United States). [1993]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930120-5: 72. Transportation Research Board meeting, 
Washington, DC (United States), 10-14 Jan 1993). Order Number 
DE93006760. Source: OSTI; NTIS; GPO Dep. 

A vehicle’s in-use or on-the-road fuel economy often differs sub- 
stantially from the miles-per-gallon estimates developed by the US 
Environmental Protection Agency (EPA) as part of its emissions 
certification program. As a result, the certification values are rou- 
tinely adjusted by a set of correction factors so that the resulting 
estimates will better reflect in-use experience. Using data from the 
Residential Transportation Energy Consumption Survey conducted 
by the Energy Information Administration of the US Department of 
Energy, our analysis investigated how well the correction factors 
replicated the shortfall experience of all household vehicles on the 
road in 1985. Results show that the shortfall is larger than the EPA 
correction factors, and light trucks are experiencing significantly 
larger shortfalls than automobiles. 


12952 (DOE/EIA-0469(91)) Energy facts 1991. USDOE En- 
ergy Information Administration, Washington, DC (United States). 
1991. 143p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93006150. Source: OSTI; NTIS; GPO 
Dep. 

Energy Facts, organized by energy source, is a compilation of 
energy data providing a reference to a broad range of domestic 
and international energy data for the general public as well as the 
technical community. This report is designed especially for the 
business person, government worker, or student who needs a 
quick reference to major facts about energy. The data have been 
selected from several Energy Information Administration publica- 
tions, chief among them the Annual Energy Review 1991. Specific 
energy information questions can be answered by the National En- 
ergy Information Center. The address and telephone number are 
listed on the inside back cover. 


12953 (NUTEK-R-92-56) Coal-92. Hillring, B.; Sparre, C. 
Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden). Nov 1992. 33p. (In Swedish), Or- 
der Number DE93769993. Source: OSTI; NTIS; INIS. 

Swedish consumption of coal and coke during 1991 and trends 
in technology, environment and market aspects of coal use are re- 
ported. Steam coal use in the heating sector was unchanged from 
1991, 1.2 Mtons. Reduced consumption in smaller district heating 
units (due to conversion to biofuels and gas) was compensated by 
increased use for power generation in cogeneration plants. Coal 
consumption in industry fell 0.10 Mton to 0.84 Mton due to lower 
production in one industry branch. Import of steam coal was 1.1 
Mton (down 0.5 Mton from 1990) since new rules for strategic re- 
serves allowed a reduction of stocks. During the last five years 
stocks have been reduced by 2 Mtons. Import of metallurgical coal 
was 1.6 Mton, unchanged from 1990. The report also gives statis- 
tics for the coal using plants in Sweden, on coal R and D, and on 
emission laws for coal firing. (9 tabs., 2 figs.). 
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12954 (INIS-mf-13430, pp. 33) Alternative energy sources - 
idea and chances. Jansen, P. (Technische Univ., Vienna (Austria). 
Inst. fuer Energiewirtschaft). Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (In German). (CONF- 
9209309-—: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OST]; 
NTIS (US Sales Only); INIS. 
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Short communication. HYDROELECTRIC POWER/hazards; NU- 
CLEAR POWER/hazards; RENEWABLE ENERGY SOURCES/ 
economics; RENEWABLE ENERGY SOURCES/environmental ef- 
fects; COMPARATIVE EVALUATIONS; HAZARDS; ECONOMICS 


12955 (INIS-mf-13458) VALORAGUA: A model for the opti- 
mal operating strategy of mixed hydrothermal generating 
systems: Users’ manual for the mainframe computer version. 
Computer manual series. International Atomic Energy Agency, Vi- 
enna (Austria). Oct 1992. [228p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

To provide assistance to its developing Member States in 
carrying out integrated power system expansion analysis, the Inter- 
national Atomic Energy Agency (IAEA) has developed the 
computer model WASP (Wien Automatic System Planning Pack- 
age). The WASP model has proven to be very useful for this 
purpose and is accepted worldwide as a sound tool for electricity 
planning. Notwithstanding its many advantages, certain shortcom- 
ings of the methodology have been noticed, in particular with 
regard to representation of hydroelectric power plants. In order to 
overcome these shortcomings, the IAEA decided to acquire the 
computer model called VALORAGUA, developed by the Electrici- 
dade de Portugal (EDP), for optimizing the operating strategy of a 
mixed hydro-thermal power system. This program, when used 
together with WASP, would allow economic optimization of hydro- 
thermal power systems with a large hydro component. The 
objective of the present document is to assist in the use of the 
VALORAGUA model and its auxiliary codes, as well as to clarify 
the interconnection between VALORAGUA and the WASP-III 
model. This report is organized into five main chapters. The first 
chapter serves as introduction. Chapter 2 defines the input data 
needed for every component of the electric power system. Chapter 
3 presents the output variables of the model within the standard 
output tables that can be produced by VALORAGUA. Chapter 4 
describes in detail all the input data needed by each program. It 
also includes the list of computer input data corresponding to the 
example described in Chapter 5, which is used to illustrate the ex- 
ecution of the VALORAGUA modules. Description of how to 
prepare the hydro data for the WASP-III model from the results ob- 
tained with the VALORAGUA model is given in Appendix A. Some 
auxiliary programs of the VALORAGUA model system, developed 
by EDP to help the user with the input data preparation, are de- 
scribed in Appendix B. Refs, figs and tabs. 


12956 (NEI-DK-1044) Biomass for energy uses: Proposal 
for a 3-year development programme. Energistyrelsen, Copen- 
hagen (Denmark). Udvaiget for Biomasse til Energiformal. Jan 
1992. 143p. (In Danish). Order Number DE93769885. Source: 
OSTI; NTIS. 

The report proposes a three-year programme for technological 
development related to the use of biomass for energy purposes in 
Denmark. Possible constraints on this programme and means of 
influencing an increase in the uses of biomass, in addition to a 
general description of problems to be solved, are described. The 
emphasis is on the development of technology related to cogener- 
ation in smaller district heating plants, gasification plants that can 
convert straw and wood to gas, and on biomass conversion plants 
that can produce methane from manures and organic wastes. Also 
the further development of cogeneration technology aimed at the 
use of biomass together with natural gas as fuels in cogeneration 
plants in larger urban areas is dealt with in more detail. (AB) (16 
refs.). 


12957 (NREL/TP-462-5175) Status report on renewable en- 
ergy in the States. Swezey, B.; Sinclair, K. National Renewable 
Energy Lab., Golden, CO (United States). Dec 1992. 100p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-83CH10093. Order Number DE93000032. Source: OSTI; 
NTIS; GPO Dep. 

As the concept of integrated resource planning has spread 
among states and utilities, a reexamination of the role of renewable 
energy sources in the utility resource mix is taking place. This 
report documents the findings of a study of state regulatory com- 
missions undertaken to: (1) help assess the state of knowledge 
and awareness about renewable energy resources and technolo- 
gies; (2) assess the impacts of state policies on renewable energy 
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development; and (3) identify important information needs. The key 
findings from this effort are: Renewable energy development has 
occurred only slowly over the last decade, and a small number of 
states account for the bulk of development. The development that 
has occurred has been limited to non-utility entities. Directed state 
policies have been a key driver in renewable energy development. 
Those states not currently addressing renewables may need more 
data and information before they proceed with directed policies. 
Other important observations are: The cost of renewables is an 
overriding concern. Regulators distinguish between “emerging” and 
“established” renewable energy technologies. Specific data are 
lacking on state-level renewable energy development. Detailed re- 
newable resource assessments have yet to be performed in many 
states. This report identifies renewable energy information needs of 
state regulators. However, a number of concerns are also identified 
that must be addressed before renewables will receive serious at- 
tention in many of those states with limited renewables experience. 
Finally, the report catalogs a wide variety of policies that have 
been utilized in the states to promote greater development of re- 
newable energy. 
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12958 (CONF-9210183-Vol.2, pp. 6, Paper 18) A discussion 
of the relationship between air quality, transporation and fu- 
ture growth. Bates, E. (Metropolitan Area Planning Council, 
Boston, MA (US)). Massachusetts Div. of Energy Resources, 
Boston, MA (United States). [1992]. From Northeast Sustainable 
Energy Association meeting; Boston, MA (United States); 9-10 Oct 
1992. In Transportation alternatives 92: Alternative fueled vehicles: 
Proceedings: Volume 2. 111p. Order Number DE93001500. 
Source: OSTI; NTIS. 

The Clean Air Act Amendments of 1990 and the Intermodal Sur- 
face Transportation Efficiency Act of 1991 both share a common 
theme: areas that are in non-attainment of air quality thresholds 
will be held accountable. Naturally this raises a number of ques- 
tions that need to be addressed. This discussion addresses some 
of those key issues. 8 figs. 


12959 (DOE/ET/10815—-181) The magnetohydrodynamics 
Coal-Fired Flow Facility: Technical progress report, January 1, 
1992-March 31, 1992. Tennessee Univ., Tullahoma, TN (United 
States). Space Inst. Feb 1993. 43p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-79ET10815. 
(UTSI-92-02). Order Number DE93008881. Source: OSTI; NTIS; 
GPO Dep. 

In this quarterly technical Progress report, UTSI reports on con- 
tinued technical progress in developing the technology for the 
steam bottoming plant for an MHD Steam combined cycle Power 
plant. No testing was conducted during the quarter. Major activities 
were in preparation for the beginning of the 2000 hour POC testing 
on wester, low sulfur coal scheduled to start in April 1992. The re- 
port contains analyses of data from the previous tests in this series 
that were designed to prepare for the POC test series. Modifica- 
tions to the flow train that are reported include the rearrangement 
of the lower temperature heat exchangers in the superheater test 
module (SHTM) to move the air heater upstream to a higher gas 
temperature, installation of a gas by-pass to keep the ash seed 
hopper tap open and installation of the new tubes to be tested in 
the steam cooled test sections. The major facility modification dis- 
cussed is the installation of the wet electrostatic precipitator, to 
replace the venturi scrubber that has been used in previous 
testing, to take any flow that is not desired through the dry electro- 
Static precipitator or baghouse. Plans for future testing that are 
summarized include improvements in test operations, the details of 
arrangement of high temperature air heater materials for testing 
and the plans for advanced instrumentation by both UTSI and Mis- 
sissippi State University. 
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12960 (DOE/ET/10815-197) The magnetohydrodynamics 
Coal-Fired Flow Facility: Technical progress report, April 1, 
1992—June 30, 1992. Tennessee Univ., Tullahoma, TN (United 
States). Space Inst. Feb 1993. 55p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-79ET10815. 
(UTSI-92-08). Order Number DE93008883. Source: OSTI; NTIS; 
GPO Dep. 

In this Quarterly Technical Progress Report, UTSI reports on a 
continuing proof-of-concept (POC) test program for the steam bot- 
toming plant of an MHD/steam combined cycle power plant. In this 
report, the first POC test on western, low sulfur coal is reported. 
Analyses of tube materials from the previously completed 2004 
hour POC tests on eastem, high sulfur coal are also included. The 
first test results with the wet electrostatic precipitator (ESP), which 
was installed to replace the wet venturi scrubber are reported. De- 
tailed results of testing ceramic tubes and test components under a 
variety of high temperature conditions, for application to a high 
temperature air heater are included. Progress in application of ad- 
vanced diagnostics equipment by both UTSI and Mississippi State 
University (MSU) is summarized. In addition, the laboratory effort to 
measure the transmissivity and absorption coefficient of the gas in 
the temperature range of condensing slag and potassium com- 
pounds is described. The current status of the CFFF environmental 
program is summarized. 


12961 (DOE/ET/10815-199) Disposition of chlorine- 
containing species in an MHD coal-fired flow facility. Wang, 
Shuying. Tennessee Univ., Tullahoma, TN (United States). Space 
Inst. Jan 1993. 93p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-79ET10815. (UTSI-92-09). 
Order Number DE93007294. Source: OSTi; NTIS; GPO Dep. 

Chlorine-containing species in a magnetohydrodynamic (MHD) 
Coal-Fired Flow Facility (CFFF) will decrease plasma conductivity, 
release Cl, and HC! gas and cause fouling and corrosion in down- 
stream components. Therefore, this work was conducted to 
characterize the disposition of chlorine containing species under 
CFFF conditions to identify parameters affecting gas phase chio- 
ride emission; to propose possible reaction pathways in the CFFF 
system; and to rationalize chlorine mass balance across the CFFF. 
To achieve the above-mentioned objectives, extracted gas samples 
and bulk solid samples were taken at certain major MHD 
downstream components. Equilibrium concentrations of chlorine- 
containing species in the CFFF were calculated using the 
NASA-SP 273 computer code. Bench scale experiments were then 
carried out by simulating the MHD downstream test conditions. The 
results of the test sampling, the theoretical calculations, and the 
bench scale experiments were compared. Based on this compari- 
son, the possible disposition of various chlorine-containing species 
in the CFFF system is reported. An overall chlorine mass baiance 
for the CFFF was also attempted and the results are reported. 


12962 (DOE/ET/10815-202) The magnetohydrodynamics 
Coal-Fired Flow Facility: Technical progress report, July 1, 
1992—September 30, 1992. Tennessee Univ., Tullahoma, TN 
(United States). Space Inst. Feb 1993. 63p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
79ET10815. (UTSI-92-11). Order Number DE93008882. Source: 
OSTI; NTIS; GPO Dep. 

In this quarterly technical progress report, UTSI reports on 
progress on a multi-task contract to develop the technology for the 
steam bottoming plant for an MHD Steam Combined Cycle power 
plant. Two proof-of-concept (POC) tests totaling 614 hours of coal 
fired operation were conducted during the quarter using low sulfur 
Montana Rosebud coal. The results of these tests are summarized. 
Operational aspects of the particulate control devices being evalu- 
ated, a dry electrostatic precipitator (ESP) and a reverse air 
baghouse, are discussed. A sootblowing control system for the 
convective heat transfer surfaces that senses the need to clean the 
tubes by temperatures is described. Environmental reporting in- 
cludes measurement of levels of ground water wells over time and 
the remote air quality measurements of impact of the stack emis- 
sions from the two tests. Results of testing candidate ceramic 
tubes for a recuperative high temperature air heater are included. 
Analyses of the tube materials tested in the 2000 hour test series 





previously completed on high sulfur Illinois No. 6 coal are summa- 
rized. Facility maintenance and repair activities for the DOE Coal 
Fired Flow Facility are summarized. The major facility modification 
discussed is the completion of the installation of a Wet ESP with 
rotary vacuum filter which is replacing the venturi scrubber as the 
primary facility particulate control device for any exhaust gases that 
are not routed through the dry ESP or baghouse. 


12963 (DOE/ET/10815-203) Evaluation of a candidate ma- 
terial for a coal-fired magnetohydrodynamic (MHD) high 
temperature recuperative air heater. Winkler, J.; Dahotre, N.B.; 
Boss, W. Tennessee Univ., Tullahoma, TN (United States). Space 
Inst. [1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-79ET10815. (CONF-930164—-8: 17. 
annual conference on composites and advanced ceramics, Cocoa 
Beach, FL (United States), 11-15 Jan 1993). Order Number 
DE93006630. Source: OSTI; NTIS; GPO Dep. 

In order to achieve the desired efficiency in the MHD cycle, one 
of two procedures must be employed. The first is to inject pure 
oxygen during combustion in order to achieve higher combustion 
temperatures which will yield better conversion efficiencies. The 
other is to preheat the combustor air through the use of high tem- 
perature air heaters (HTAH). A recuperative air heater heats the 
combustor air directly by passing it through tubes which are in the 
exhaust gas flow before sending it into the combustor. The proce- 
dure of passing air through the furnace requires a material for the 
tubes which will withstand the high temperatures and corrosive en- 
vironment of the furnace and should have a high heat transfer 
coefficient. All of the necessary properties seem to exist in ceramic 
materials, so ceramics have begun to be studied for high tempera- 
ture air heaters as well as other high temperature applications. The 
present project outlines one such effort to evaluate the perfor- 
mance of a ceramic composite tube in a coal fired MHD facility in 
order to determine any changes in the tube material after exposure 
to high temperature and a highly corrosive environment. A recuper- 
ative high temperature air heater (HTAH) would be positioned in 
the radiant furnace, because the radiant furnace provides condi- 
tions comparable to an actual MHD facility and is adequate for 
testing HTAH materials. The temperature conditions in the furnace 
range from approximately 1600°C to 1890°C, and velocities of ap- 
proximately 12 m/s to 100 m/s have been measured depending on 
the location in the furnace. The evaluated tube was placed in the 
furnace in a reducing environment with approximately 14 m/s ve- 
locity, 1650°C gas temperature, and 1230°C tube temperature. 


12964 (DOE/ET/10815—204) Three-dimensional isothermal 
flow simulations of an MHD secondary combustor. Lee, J.J. 
Tennessee Univ., Tullahoma, TN (United States). Space Inst. 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-79ET10815. (CONF-930108-4: 31. 
American Institute of Astronautics and Aeronautics (AIAA) 
aerospace sciences meeting, Reno, NV (United States), 11-14 Jan 
1993; AIAA-—93-0816). Order Number DE93006631. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes numerical prediction of the three- 
dimensional turbulent nonreacting flow inside an MHD secondary 
combustor. The Navier-Stokes equations have been solved, using 
the LEE-3 computer code. The effect of varying jet-to-crossflow ve- 
locity ratio and jet angle upon the interaction of the jets and the 
mainstream has been predicted. The calculated velocity vectors 
are compared with experimental data based on the same inlet 
Reynolds numbers. It is observed that the general features of the 
flow are well predicted, but there are appreciable discrepancies be- 
tween measured and calculated values. The major disagreements 
may be due to result from the inlet boundary conditions. 


3003 Thermoelectric Generators 


12965 (CONF-9210282-1) Electron-beam processing of 
kilogram quantities of iridium for radioisotope thermoelectric 
generator applications. Huxford, T.J.; Ohriner, E.K. Oak Ridge 
National Lab., TN (United States). [1992]. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Electron beam melting and refining; Reno, NV 
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(United States); 25-27 Oct 1992. Order Number DE93005933. 
Source: OSTI; NTIS; GPO Dep. 

Iridium alloys are used as fuel-cladding materials in radioisotope 
thermoelectric generators (RTGs). Hardware produced at the Oak 
Ridge National Laboratory (ORNL) has been used in Voyagers | 
and 2, Galilee, and Ulysses spacecraft. An integral part of the pro- 
duction of iridium-sheet metal involves electron-beam (EB) 
processing. These processes include the degassing of powder- 
pressed compacts followed by multiple meltings in order to purify 
500-g buttons of Ir-0.3% W alloy. Starting in 1972 and continuing 
into 1992, our laboratory EB processing was Performed (ca. 1970) 
in a 60-kW (20 kV at 3 A), two-gun system. In 1991, a new 150- 
kW EB gun facility was installed to complement the older unit. This 
paper describes how the newly installed system was qualified for 
production of RTG developmental work is discussed that will poten- 
tially improve the existing process by utilizing the capabilities of the 
new EB system. 


3004 Thermionic Converters 


12966 (NUTEK-NYEL-92-7) Thermionic converters: Stud- 
ies of thermionic converters of Rydberg type. Holmlid, L. 
(Gothenburg Univ. and Chalmers Univ. of Technology, Gothenburg 
(Sweden)); Svensson, R. Swedish National Board for Industrial and 
Technical Development (NUTEK), Stockholm (Sweden). Sep 1992. 
11ip. (in Swedish). Project NUTEK-411-233. Order Number 
DE93769983. Source: OSTI; NTIS. 

Research and development related to Thermionic Energy Con- 
verters (TEC) in Holland and Sweden is directed towards terrestrial 
applications, while the development work in the former Soviet 
Union (OSS) and the US at present is directed towards thermionic 
nuclear reactors for use in space. However, a direct cooperation 
on terrestrial converters exists between Holland and OSS. We 
have during the project period continued our work on the utilization 
of so called Rydberg matter in converters. A new construction of 
one of the electrodes in the converter, the so called collector, has 
been developed. In this way we reach very good (low) values of 
the barrier index (figure of merit for the converter), probably the 
lowest one ever measured. Swedish patent is granted and interna- 
tional patents are applied for at present. The development work 
continues with the aim of radically increasing the efficiency of the 
converter, especially using lower temperatures on the cold side of 
the converter. We can summarize the achievements of the project 
such that solutions to all the large problems related to the inner 
function of thermionic converters have been found: 1. large inter- 
electrode distances can be used, 2. very low work function can be 
reached, 3. barrier indices down towards 1.6 eV can be reached, 
4. the thermal plasma with its large losses can be eliminated. This 
is just the beginning of a totally new phase in the development of 
thermionic converters. 


3005 Fuel Cells 
Refer also to citation(s) 11658, 12884, 13201 


12967 (DOE/MC/24221-3244) Advanced Water-Cooled 
Phosphoric Acid Fuel Cell Development: Quarterly technical 
progress report No. 5, July-September 1988. International Fuel 
Cells Corp., South Windsor, CT (United States). 1988. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-88MC24221. (FCR-9919). Order Number DE93008645. 
Source: OSTI; NTIS; GPO Dep. 

The initial conceptual design configuration was completed. Base- 
line on-site electrodes were tested at electric utility conditions in 2 
x 2 inch cells. GSB-18P cathodes were fabricated. Design of small 
area development stack was initiated and long lead time items 
ordered. Molded cooler thermal cycling tests were initiated. Equip- 
ment to evaluate alternative manifold coating processes and 
materials were procured. 


12968 (DOE/MC/24221-3245) Advanced Water-Cooled 
Phosphoric Acid Fuel Cell Development: Quarterly technical 
progress report No. 14, Aprit-June 1989. International Fuel Cells 
Corp., South Windsor, CT (United States). 1989. 28p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC24221. (FCR-10498). Order Number DE93008644. Source: 
OSTI; NTIS; GPO Dep. 

Electrode substrate handsheets were formed. A new electrode 
edge seal with in-plane bubble pressures 40-50 psid and through- 
plane pressures 8-9 psid was demonstrated. A new polymeric 
edge seal for ERP’s with bubble pressure greater than 30 psid was 
tested and shown to be stable after 5 thermal cycles. A thin (1.2 
mil) natrix was applied to full-size electrodes using a curtain coater. 
Full-size coolers were fabricated using both molded and commer- 
cial graphite holders. 


12969 (DOE/MC/24221-3246) Advanced water-cooled 
phosphoric acid fuel cell development: Quarterly technical 
progress report No. 17, July, August, September, 1989. Interna- 
tional Fuel Cells Corp., South Windsor, CT (United States). [1989]. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC24221. (FCR-10669). Order Number 
DE93008643. Source: OSTI; NTIS; GPO Dep. 

150 electrolyte reservoir plates (ERP’s) were carbonized for the 
small area short stack. A process was developed which allows thin 
(1-2 mil) matrix to be applied to full-size electrodes using a curtain 
coater. Full-size cooler samples were molded with and without 
cooler tube arrays. Two alternative cooler hoses were evaluated 
and found to be acceptable based on 1400 h testing at simulated 
conditions. 


12970 (DOE/MC/24221-3247) Advanced water-cooled 
phosphoric acid fuel cell development: Quarterly technical 
progress report No. 20, October, November, December, 1989. 
International Fuel Cells Corp., South Windsor, CT (United States). 
[1989]. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-88MC24221. (FCR-10836). Order 
Number DE93008642. Source: OSTI; NTIS; GPO Dep. 

Fabrication of repeat parts for small area short stack is under- 
way: 100 electrode substrates and 150 ERP substrates were 
graphitized, and 30 electrode substrates were run through each 
manufacturing step. Teflon content and compaction pressure of 
shop-made electrodes for the small area short stack was optimized 
based on single cell tests. A single cell with GSB-18P catalyst and 
1 mg/cm? loading is performing very well; performance is 0.66 V 
per cell after 1200 h at 300 ASF. 3 integral separator plate configu- 
rations have been selected for verification in the upcoming short 
stack. Bubble pressures over 7 psid have been demonstrated in 
filler bands applied with a production curtain and coating process. 
5 full-size (small area) coolers were molded, and encapsulation de- 
velopment for molded and commercial graphite coolers continued. 


12971 (DOE/MC/24221-3248) Advanced water-cooled 
phosphoric acid fuel cell development: Quarterly technical 
progress report No. 23, January, February, March, 1990. Inter- 
national Fuei Cells Corp., South Windsor, CT (United States). 
[1990]. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-88MC24221. (FCR-10999). Order 
Number DE93008641. Source: OSTI; NTIS; GPO Dep. 

Fabrication of repeat parts for the small area short stack is near- 
ing completion and assembly activities are being initiated. 
Electrolyte reservoir plates (ERPs) were completed and processed 
into integral separator plates, and acid fill of parts was initiated. 
Fabrication of electrodes was also completed, including catalyza- 
tion and applications of seals and matrices. 


12972 (DOE/MC/24221-3249) Advanced water-cooled 
phosphoric acid fuel cell development: Monthly technical 
progress report No. 44, October-December, 1991. International 
Fuel Cells Corp., South Windsor, CT (United States). Jan 1992. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC24221. (FCR-12145). Order Number 
DE93008640. Source: OSTI; NTIS; GPO Dep. 

Post-test analyses of 10-ft? short stack components continue. 
Component strength and acid transfer measurement were com- 
pleted. A decision was made to proceed with the final small area 
short stack test. 


12973 
technology development 


(DOE/MC/24223-3205) [Gas cooled fuel cell systems 


program]: Quarterly technical 
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progress narrative No. 21, December 1, 1987-February 29, 
1988. Westinghouse Electric Corp., Pittsburgh, PA (United States). 
Advanced Energy Systems Div. Mar 1988. 50p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
82MC24223. Order Number DE93008774. Source: OSTI; NTIS; 
GPO Dep. 

Objective is the development of a gas-cooled phosphoric acid 
fuel cell for electric utility power plant application. Primary objec- 
tives are to: demonstrate performance endurance in 10-cell stacks 
at 70 psia, 190 C, and 267 mA/cm?; improve cell degradation rate 
to less than 8 mV/1000 hours; develop cost effective criteria, pro- 
cesses, and design configurations for stack components; design 
multiple stack unit and a single 100 kW fuel cell stack; design a 
375 kW fuel cell module and demonstrate average cell beginning- 
of-use performance; manufacture four 375-kW fuel cell modules 
and establish characteristics of 1.5 MW pilot power plant. The work 
is broken into program management, systems engineering, fuel cell 
development and test, facilities development. 


12974 (DOE/MC/27393-3180) Simulated coal-gas-fueled 
molten carbonate fuel cell development program: Topical re- 
port: Cathode compatibility tests. Johnson, W.H. International 
Fuel Cells Corp., South Windsor, CT (United States). Jul 1992. 
60p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-91MC27393. (FCR-12292). Order Number 
DE93007522. Source: OSTI; NTIS; GPO Dep. 

In previous work, International Fuel Cells Corporation (EFC) 
found interactions between molten carbonate fuel cell cathode ma- 
terials being considered as replacements for the presently used 
nickel oxide and matrix materials. Consequently, this work was 
conducted to screen additional new materials for mutual compatibil- 
ity. As part of this program, experiments were performed to 
examine the compatibility of several candidate, alternative cathode 
materials with the standard lithium aluminate matrix material in the 
presence of electrolyte at cell potentials. Initial cathode candidates 
were materials lithium ferrite, yttrium iron garnet, lithium manganite 
and doped ceria which were developed by universities, national 
laboratories, or contractors to DOE, EPRI, or GRI. These investiga- 
tions were conducted in laboratory scale experiments. None of the 
materials tested can directly replace nickel oxide or indicate greater 
stability of cell performance than afforded by nickel oxide. Specifi- 
cally: (1) no further work on niobium doped ceria is warranted; (2) 
cobalt migration was found in the lithium ferrite cathode tested. 
This could possibly lead to shorting problems similiar to those en- 
countered with nickel oxide; (3) Possible shorting problems may 
also exist with the proprietary dopant in YIG; (4) lithium ferrite and 
YIG cathode were not single phase materials. Assessment of the 
chemical stability, i.e., dopant loss, was severely impeded by 
dissolution of these second phases in the electrolyte; and (5) Mag- 
nesium doped lithium manganite warrants further work. Electrolytes 
should contain Mg ions to suppress dopant loss. 


12975 (DOE/METC/C—93/7056) Strategic planning for 
molten carbonate fuel cell development and commercializa- 
tion. Williams, M.C.; Mayfield, MJ. USDOE Morgantown Energy 
Technology Center, WV (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-921114-5: Fuel 
cell seminar, Tucson, AZ (United States), 29 Nov - 2 dec 1992). 
Order Number DE93009156. Source: OSTI; NTIS; GPO Dep. 

The molten carbonate fuel cell (MCFC), a high-temperature fuel 
cell, is a promising energy conversion product for generating elec- 
tricity. Natural gas availability appears to play a key role in MCFC 
commercialization; natural gas MCFC and Integrated gasification 
MCFC (IGMCFC) are emerging power generation options that are 
responsive to requirements of Clean Air Act amendments and to 
guidance in National Energy Strategy. Goal of DOE IGMCFC 
program is to demonstrate the commercial readiness of this tech- 
nology by the year 2010. DOE MCFC development objectives and 
planned activities are outlined. 


12976 (ENEA-RT-ENERG—91-04) Molten carbonate fuel cell 
characterization: Electrical characteristics determination and 
experimental results. Giorgi, L.; Simonetti, E. ENEA, Casaccia 
(Italy). Area Energetica. 1992. 85p. (in Italian). (RT/ENERG-—91-04). 
Order Number DE93769325. Source: OSTI; NTIS (US Sales Only). 





An overview of the main characteristics of active molten carbon- 
ate fuel cell (MCFC) components is presented; particular attention 
is given to electrodic reactions and corrosion mechanisms. Follow- 
ing a description of the laboratory cell used in the experimental 
work, a discussion is made concerning the cell's thermal and elec- 
tric systems management. The temporal evolution of electrical 
parameters of the cell is correlated with the operative conditions; 
moreover, a comparison between theoretical and measured data is 
made. Current erogation was investigated by means of external 
loads, voltage control and galvanostatic control of the cell. Finally, 
the change of cell voltage and electrodic potentials were studied as 
a function of cell current, and the instability of the cathode was cor- 
related to the cell performance. 


12977 (ETDE-IT-93-47) Characterization of MCF cathode 
by means of electrochemical impedance spectroscopy. Giorgi, 
L.; Simonetti, E.; Pozio, A. ENEA, Casaccia (Italy). Area Energet- 
ica. 1992. 5p. (CONF-9202150-2: International fuel cell 
conference, Makuhari (Japan), 3-6 Feb 1992). Order Number 
DE93769350. Source: OSTI; NTIS (US Sales Only). 

By means of electrochemical impedance spectroscopy (EIS) the 
NiO cathode of a MCFC (Molten Carbonate Fuel Cell) was charac- 
terized, as a function of the O2 and COps partial pressure. The 
electrode/electrolyte interface can be simulated with a R-C-O net- 
work, where the O element concerns a system which has a finite 
diffusion layer. As a consequence, the concentration gradient of 
the reactive species is located in the film itself. Using a partial fit- 
ting techniques at high frequencies, the charge transfer resistance 
(Ret) for electroreduction of the reactive species was determined. A 
correlation between Re and pOz, pCO2 was found, making it pos- 
sible to determine the reaction orders. By these parameters, the 
peroxide reaction intermediate was identified. 


12978 (ORNL/FMP-92/2, pp. 93-107) PNL-1: Advanced 
materials and electrochemical processes involving solid elec- 
trolytes. Bates, J.L. (Pacific Northwest Lab., Richland, WA (US)); 
Kingsley, J.J.; Pederson, L.R.; Rupaal, A.S.; Weber, W.J.; 
Windisch, C.F. Jr.; Youngblood, G.E. Oak Ridge National Lab., TN 
(United States). Dec 1992. In Fossil Energy Advanced Research 
and Technology Development Materials Program: Semiannual 
progress report for the period ending September 30, 1992. 337p. 
Order Number DE93004433. Source: OSTI; NTIS. 

Impedance spectroscopy, in combination with an unbonded inter- 
face cell design, has been used successfully to assess the 
electrocatalytic rates of oxygen reduction at the electrode- 
electrolyte-gas interface. Intrinsic electrocatalytic activities of 
substituted yttrium and lanthanum manganite cathodes were deter- 
mined as a function of temperature and oxygen partial pressure, 
independent of the morphology of those solids. The method pro- 
vides a convenient means to screen the activity of electrode 
materials for use in energy conversion applications. Extrinsic elec- 
tronic conductivity was introduced into predominantly ionically 
conducting zirconia-ceria solid solutions by doping with single and 
multivalent rare earth ions. Conductivities were further enhanced 
by partial reduction in hydrogen, particularly for ceria-rich composi- 
tions doped with multivalent ions. For zirconia-rich compositions, 
total conductivity decreased with increased dopant ion size due to 
steric effects. Lattice parameters increased linearly with the ceria 
concentration, and were sensitive to whether the dopant was of 
single or multiple valence. 20 refs., 6 figs. 
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12979 (NEI-FI-178) Energy innovation: Iimatran Voima’s 
Research and Development (R and D) Report 1991. Imatran 
Voima Oy (IVO), Helsinki (Finland). 1991. 58p. Order Number 
DE93769919. Source: OSTI; NTIS. 

Imatran Voima Oy is a multisector service company in the en- 
ergy field. The report contains details of current research projects. 
These include: more efficient energy utilization by the forest indus- 
try; information technology for energy management; infrared wood 
drying; environmental aspects of hydro microbiological composting 
of plastic resins; pressurized gasification for power generation; new 
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ways to determine the quality of coal; and optical sensors to mea- 
sure electric and magnetic fields in power lines and electrical 
equipment. 


3201 Buildings 
Refer also to citation(s) 11770, 12356 


12980 (CONF-930118—4) Compressor calorimeter perfor- 
mance of refrigerant blends: Comparative methods and 
results for a refrigerator/freezer application. Rice, C.K.; Sand, 
J.R. Oak Ridge National Lab., TN (United States). Jan 1993. 32p. 
Sponsored by USDOE, Washington, DC (United States); Environ- 
mental Protection Agency, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Winter meeting of the American 
Society of Heating, Refrigeration and Air Conditioning Engineers 
(ASHRAE); Chicago, IL (United States); 23-27 Jan 1993. Order 
Number DE93006734. Source: OSTI; NTIS; GPO Dep. 

A protocol was developed to define calorimeter operating pres- 
sures for nonazeotropic refrigerant mixtures (NARMs) which 
corresponded with the saturated evaporator and condenser tem- 
peratures commonly used for pure refrigerants. Compressor 
calorimeter results were obtained using this equivalent-mean- 
temperature (EMT) approach and a generally applied Association 
of Home Appliance Manufacturers (AHAM) procedure at conditions 
characteristic of a domestic refrigerator-freezer application. Tests 
with R-12 and two NARMs indicate that compressor volumetric and 
isentropic efficiencies are nearly the same for refrigerants with sim- 
ilar capacities and pressure ratios. The liquid-line temperature 
conditions specified in the AHAM calorimeter rating procedure for 
refrigerator-freezer compressors were found to preferentially derate 
NARM performance relative to R-12. Conversion of calorimeter 
data taken with a fixed liquid-line temperature to a uniform minimal 
level of condenser subcooling is recommended as a fairer 
procedure when NARMs are involved. Compressor energy- 
efficiency-ratio (EER) and capacity data measured as a result of 
the EMT approach were compared to system performance calcu- 
lated using an equivalent-heat-exchanger-loading (EHXL) protocol 
based on a Lorenz-Meutzner (L-M) refrigerator-freezer modeling 
program. The EHXL protocol was used to transform the calorimeter 
results into a more relevant representation of potential L-M cycle 
performance. The EMT method used to set up the calorimeter 
tests and the AHAM liquid-line conditions combined to significantly 
understate the cycle potential of NARMs relative to that predicted 
at the more appropriate EHXL conditions. Compressor conditions 
representative of larger heat exchanger sizes were also found to 
give a smaller L-M cycle advantage relative to R-12. 


12981 (CONF-930329-1) The role of gas heat pumps in 
electric DSM. Fulmer, M. (Tellus Inst., Inc., Boston, MA (United 
States)); Hughes, P.J. Oak Ridge National Lab., TN (United 
States). [1993]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 6. national 
demand-side management conference; Miami, FL (United States); 
24-26 Mar 1993. Order Number DE93007858. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Natural gas-fired heat pumps (GHPs), an emerging technology, 
may offer environmental economic, and energy benefits relative to 
standard and advanced space conditioning equipment now on the 
market. This paper describes an analysis of GHPs for residential 
space heating, and cooling relative to major competing technologies 
under an Integrated Resource (IRP) framework. Our study models 
a hypothetical GHP rebate program using conditions typical of the 
Great Lakes region. The analysis is performed for a base scenario 
with sensitivity cases. In the base scenario, the GHP program is 
cost-effective according to the societal test, total resource cost test 
(TRC), and the participant test, but is not cost-effective according 
to the non-participant test. The sensitivity analyses indicate that the 
results for the TRC test are most sensitive to the season in which 
electric demand peaks and the technology against which the GHPs 
are competing, and are less sensitive to changes in the marginal 
administrative costs. The modelled GHP program would save 900 
million kWh over the life of the program and reduce peak load by 
about 100 MW in winter and about 135 MW in summer. We esti- 
mate all of the GHPs in service (both GHPs of program participants 
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and nonparticipants) in the case study region would save 1,900 
million kWh and reduce summer peak load by over 350 MW. 


12982 (DOE/CE/27504-6) Local government involvement in 
long term resource planning for community energy systems: 
Demand side management. Urban Consortium for Technology Ini- 
tiatives (United States). Energy Task Force; Public Technology, 
Inc., Washington, DC (United States); Tucson Office of Energy and 
Environment, AZ (United States). Mar 1992. 116p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90CE27504. Order Number DE93005612. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A program was developed to coordinate governmental, research, 
utility, and business energy savings efforts, and to evaluate future 
potential actions, based on actual field data obtained during the im- 
plementation of Phase | of the State Resource Plan. This has lead 
to the establishment of a state conservation and energy efficiency 
fund for the purpose of establishing a DSM Program. By taking a 
state wide perspective on resource planning, additional savings, in- 
cluding environmental benefits, can be achieved through further 
conservation and demand management. This effort has already 
blossomed into a state directive for DSM programs for the natural 
gas industry. 


12983 (ETDE-mf-93768759) Meters for the distribution of 
heating costs. Technical foundations and practical appli- 
cations. Landesgewerbeamt Baden-Wuerttemberg, Stuttgart 
(Germany). Informationszentrum fuer Energiefragen. May 1990. 
39p. (In German). Order Number DE93768759. Source: OSTI; 
NTIS (US Sales Only). 

The aim of the ordinance on consumption-oriented calculation of 
heating- and water costs is to motivate the consumer to change his 
heating habits and save energy and costs. This brochure contains 
information on the meters necessary to determine the consumption 
of heat. The first part deals with general properties of the thermal 
meters, the distribution of heating cost according to evaporation 
and electronic heat meters. The second part explains the technical 
aspects of these devices. (BWI). 


12984 


(LBL-24871) Improving the performance of photo- 
electrically controlled lighting systems. Rubinstein, F.; Ward, 
G.; Verderber, R. Lawrence Berkeley Lab., CA (United States). 
Aug 1988. 41p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC03-76SF00098. (CONF-8808325-1: 
Illuminating Engineering Society (IES) annual conference, Min- 
neapolis, MN (United States), 7-11 Aug 1988). Order Number 
DE93007650. Source: OSTI; NTIS; GPO Dep. 

The ability of a photo-electrically controlled lighting system to 
maintain a constant total light level on a task surface by respond- 
ing to changing daylight levels is affected by the control algorithm 
used to relate the photosensor signal to the supplied electric light 
level and by the placement and geometry of the photosensor. We 
describe the major components of a typical control system, discuss 
the operation of three different control algorithms, and derive ex- 
pressions for each algorithm that express the total illuminance at 
the task as a function of the control photosensor signal. Using a 
specially-designed scale model, we measured the relationship be- 
tween the signal generated by various ceiling-mounted control 
photosensors and workplane illuminance for two room geometries 
under real sky conditions. The measured data were used to deter- 
mine the performance of systems obeying the three control 
algorithms under varying daylight conditions. Control systems em- 
ploying the commonly-used integral reset algorithm supplied less 
electric light than required, failing to satisfy the control objective re- 
gardiess of the control photosensor used. Systems employing an 
alternative, closed-loop proportional control algorithm achieved the 
control objective under virtually all tested conditions when operated 


by a ceiling-mounted photosensor shielded from direct window 
light. 


12985 (LBL—28793-Rev.) Automatic lighting controls 
demonstration: Long-term results: Final report, July 1991. Ru- 
binstein, F. (Lawrence Berkeley Lab., CA (United States)). 
Lawrence Berkeley Lab., CA (United States); Pacific Gas and Elec- 
tric Co., San Ramon, CA (United States). Dept. of Research and 
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Development. 18 Oct 1991. 64p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93007712. Source: OSTI; NTIS; GPO Dep. 

An advanced electronically ballasted lighting control system was 
installed in a portion of an office building to measure the energy 
and demand savings. The lighting control system used an inte- 
grated lighting control scenario that included daylight following, 
lumen depreciation correction, and scheduling. The system re- 
duced lighting energy on weekdays by 62% and 51% in the north 
and south daylit zones, respectively, compared to a reference zone 
that did not have controls. During the summer, over 75% energy 
savings were achieved on weekdays in the north daylit zone. Even 
in the south interior zone, which benefitted lime from daylight, cor- 
rection strategies and adjustment of the aisleway lights to a low 
level resulted in energy use of only half that of the reference zone. 
Although, in general, the savings varied over the year due to 
changing daylight conditions, the energy reduction achieved with 
controls could be fit using a simple analytical model. Significant 
savings also occurred during core operating hours when it is more 
expensive to supply and use energy. Compared to the usage in the 
reference zone, energy reductions of 49%, 44%, and 62% were 
measured in the south daylight, south interior, and north daylight 
zones, respectively, during core operating hours throughout the 
year. Lighting energy usage on weekends decreased dramatically 
in the zones with controls, with the usage in the north daylit zone 
only 10% that of the reference zone. A simple survey developed to 
assess occupant response to the lighting control system showed 
that the occupants were satisfied with the light levels provided. 


12986 (LBL-30648) A spreadsheet for analyzing the in situ 
performance of fluorescent luminaires. Rubinstein, F.; Zhang, 
Chin. Lawrence Berkeley Lab., CA (United States). Aug 1991. 20p. 
Sponsored by USDOE, Washington, DC (United States); California 
Inst. for Energy Efficiency, Berkeley, CA (United States). DOE 
Contract ACO3-76SF00098. (CONF-9108237-1: Illuminating Engi- 
neering Society annual conference, Montreal (Canada), 10-15 Aug 
1991). Order Number DE93007727. Source: OSTI; NTIS; GPO 
Dep. 

A spreadsheet program for determining system efficacy, power 
input and light output of common 4 ft fluorescent lighting systems 
under realistic operating conditions is described. The program uses 
accepted IES engineering principles to precisely account for ballast 
factor, existing thermal conditions and maintenance practices. The 
spreadsheet, which includes a data base of lamp and ballast per- 
formance data, can be used to calculate the cost-effectiveness of 
many common lighting retrofits. 


12987 (LBL-31311) Residential air-distribution sysstems: 
Interactions with the building envelope. Modera, M.P.; Jansky, 
R. Lawrence Berkeley Lab., CA (United States). Jul 1992. 24p. 
Sponsored by USDOE, Washington, DC (United States); California 
Inst. for Energy Efficiency, Berkeley, CA (United States). DOE 
Contract ACO3-76SF00098. (CONF-921203-11: Thermal perfor- 
mance of the exterior envelopes of buildings, Clearwater, FL 
(United States), 7-10 Dec 1992). Order Number DE93007703. 
Source: OSTI; NTIS; GPO Dep. 

Residential air distribution systems, used both for heating and 
cooling and less commonly for ventilation, have important interac- 
tions with the building envelope. These systems can either be 
enclosed within the envelope or pass outside the envelope (in 
which case they represent an extension of the envelope). This pa- 
per addresses the three major types of interaction between air 
distribution systems that pass outside the envelope and single- 
family buildings: (1) duct leakage and duct conduction when the 
distribution fan is off, which act like a thermal bridge in the enve- 
lope; (2) duct leakage during system operation, which creates large 
changes in the quantity and location of air infiltration and exfiltra- 
tion through the envelope; and (3) supply/return flow imbalances 
within individual zones during fan operation, which create elevated 
envelope pressure differentials, infiltration rates, and exfiltration 
rates. A simulation tool that was developed to take into account all 
of these interactions is presented and applied. The simulation tool, 
based upon the DOE-2 thermal simulation model, a multi-zone air- 
flow network model (COMIS), and an equipment model for the 
ducts, is used to examine the magnitude of ail three interactions. 





The interaction issues examined include air infiltration/exfiltration 
magnitude and location, overall thermal exchange when the system 
-is off, and air exchange when the system is operating, with and 
without internal doors closed. The most surprising result of the 
analyses presented was that the thermal siphon effect for perfectly 
sealed ducts was shown to have an impact on the heat exchange 
between the house and unconditioned spaces that can be more 
than four times larger than that due to typical duct leakage when 
the fan is not in operation. This result suggests that this issue mer- 
its more careful examination than it has received in the past. 


12988 (LBL-32205) Irradiance gradients. Ward, Gd. 
(Lawrence Berkeley Lab., CA (United States)); Heckbert, P.S. 
Lawrence Berkeley Lab., CA (United States); Ecole Polytechnique 
Federale, Lausanne (Switzerland); Technische Hogeschool Delft 
(Netherlands). Dept. of Technical Mathematics and Informatics. Apr 
1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9205308-1: 3. 
Eurographics on rendering workshop, Bristol (United Kingdom), 18- 
20 May 1992). Order Number DE93007657. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A new method for improving the accuracy of a diffuse interreflec- 
tion calculation is introduced in a ray tracing context. The 
information from a hemispherical sampling of the luminous environ- 
ment is interpreted in a new way to predict the change in irradiance 
as a function of position and surface orientation. The additional 
computation involved is modest and the benefit is substantial. An 
improved interpolation of irradiance resulting from the gradient cal- 
culation produces smoother, more accurate renderings. This result 
is achieved through better utilization of ray samples rather than 
additional samples or alternate sampling strategies. Thus, the tech- 
nique is applicable to a variety of global illumination algorithms that 
use hemicubes or Monte Carlo sampling techniques. 


12989 (LBL-32782) Improving the thermal performance of 
vinyl-framed windows. Beck, F.A.; Arasteh, D. Lawrence Berke- 


ley Lab., CA (United States). Oct 1992. 23p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098_ ;AI79-86BP63401. (TA-293;CONF-921239-2: 
American Society of Heating and Refrigerating, and Air Condition- 
ing Engineers/Department of Energy (ASHRAE/DOE/BTECC) 
thermal performance of the exterior envelopes of buildings 5 con- 
ference, Clearwater Beach, FL (United States), 7 Order Number 
DE93007660. Source: OSTI; NTIS; INIS; GPO Dep. 

Over the last five years, vinyl-framed windows have gained an 
increased market share in both new and retrofit residential 
construction. This success has been mainly due to their low manu- 
facturing cost and relatively good thermal performance (i.e., total 
window U-values with double glazing between 0.50 Btwh-ft?.°F 
[2.86 W/m?-K] and 0.30 Btwh #2.°F [1.70 W/m?-K]). Turning such 
windows into “superwindows,” windows with a U-value of 0.20 Btu/ 
h-ft?-°F (1.14 W/m?-K) or less that can act as passive solar ele- 
ments even on north-facing orientations in cold climates, requires 
further significant decreases in heat transfer through both the glaz- 
ing system and the frame/edge. Three-layer glazing systems (those 
with two low-emissivity coatings and a low-conductivity gas fill) of- 
fer center-of-glass U-values as low as 0.10 Btu/h-ft?.°F (0.57 W/ 
m?.K); such glazings are being manufactured today and can be in- 
corporated into existing or new vinyl frame profiles. This paper 
focuses on the use of a state-of the-art infrared imaging system 
and a two-dimensional finite-difference model to improve the ther- 
mal performance of commercially available vinyl profiles and 
glazing edge systems. Such evaluation tools are extremely useful 
in identifying exactly which components and design features limit 
heat transfer and which act as thermal short circuits. Such an anal- 
ysis is not possible with conventional whole-window testing in hot 
boxes where testing uncertainties with superwindows are often 
greater than proposed improvements. 


12990 (NEI-DK-1064) Assessment of nitrous acid forma- 
tion in exposure chambers. Brauer, M. (Harvard School of Public 
Health. Department of Environmental Health (United States)); 
Spengler, J.D.; Rasmussen, T.R.; Kjaergaard, S.K. Nordisk 
Gasteknisk Center, Hoersholm (Denmark). Aug 1992. 29p. Order 
Number DE93769901. Source: OSTI; NTIS. 
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Prepared for the Nordic Gas Technology Centre, Denmark, Dan- 
ish Gas Technology Centre, Denmark, and Gas Research Institute, 
USA. 

Peak concentrations of NO2 which may be encountered in ambi- 
ent and indoor environments may prove acute effects on the 
respiratory systems. One possible confounding factor in NO2 expo- 
sure studies is the presence of other nitrogen oxides in the 
exposure environment. It is likely that HONO and HNO3 formation 
may be influenced by the type of surface material (i.e. the chamber 
walls and furnishings) present in the chamber and the surface-to- 
volume ratio. In this investigation we sought to measure the 
production of HONO in a stainless steel exposure chamber into 
which known concentrations of NO2 were introduced from gas 
cylinders. It is concluded that although HONO was present in the 
chamber environment, it is extremely unlikely that concentrations 
were high enough to have any effect on the NO» exposure re- 
sponse relationship. Further tests indicate the strong association 
between HONO production and relative humidity. Our finding that 
the presence of a wool carpet in the chamber did not increase 
HONO production indicates that the nature of the surfaces present 
for reactions to occur is important. We found HONO concentrations 
to be a function of the residence time in the chamber, and our 
results indicate that residence times of at least 20 minutes are re- 


quired for measurable increases in the HONO concentration. (AB) 
(27 refs.). 


12991 (NEI-SE-107) Fibrous filters with non-ideal condi- 
tions. Cai, Jie. Royal Inst. of Tech., Stockholm (Sweden). Dept. of 
Heating and Ventilation. 1992. 234p. Order Number DE93769991. 
Source: OSTI; NTIS. 

Several aspects of filter theories are discussed. The first part of 
the thesis contains theories for clean filters. The second part dis- 
cusses two models for studying dust-loaded filters. For classical 
theories, both inertia and diffusion are studied by considering 
particle size. The trajectory calculations for inertia are routine pro- 
cedures nowadays. A new solution for diffusion is proposed. The 
results of inertia and diffusion are combined. Three other subjects 
are discussed: uneven packing, biased media, and fibre size. For 
uneven packing, two coefficients for pressure drop and efficiency 
calculations are proposed. A method to determine the degree of 
uneven packing is suggested. For biased porous media, some an- 
alytical solutions based on Darcy's law are deduced. The most 
representative value for fibre radius is derived as the root-mean- 
square radius. Dendrite simulations are carried out and attempts 
are made to explain the performance of dust-loaded filtrs. In an- 
other model, dendritic particle clogging is treated as extra fibres 
added in clean media. The latter model showed its advantages 
over the dendrite simulation. (76 refs., 114 figs., 15 tabs.). 


12992 (NUTEK-VP-—93-1) Conversion to refrigerant HFC 
134a in a 25 MW heat pump at Hammarby, Sweden: Final re- 
port on a full-scale test 1991/92. Widgren, T. (ABB STAL AB, 
Finspaang (Sweden)). Swedish National Board for Industrial and 
Technical Development (NUTEK), Stockholm (Sweden). 1992. 24p. 
Project NUTEK-654-011. Order Number DE93770003. Source: 
OST}; NTIS. 

Also available in Swedish. 

The conversion from CFC500 to HFC134a in a large heat pump 
at Hammarby, Sweden, was accomplished with a very positive re- 
sult. Until June 11, 1992, the heat pump has been running for 
6641 hours and has generated 148 GWh district heating energy 
with the new refrigerant without any unplanned stop, which gives 
an availability of 100 %. District heating water temperatures above 
90 deg C were achieved. The performance test shows that the 
heat output decreases by 2 to 4 % with HFC134a compared to 
CFC500 at full load. That means that the production of heating en- 
ergy decreases by 1.4 % in a normal year, while the production of 
heating energy from the complete plant will decrease by less than 
0.3 %. The COP is practically unchanged. These performance re- 
sults are only applicable to this specific heat pump (compressor) 
with its new design, and therefore are not valid for any conversion 
from CFC500 to HFC134a. (6refs., 13 figs., 2 tabs.). 


12993 (PNL-8488) Measured energy savings from using 
night temperature setback. Szydlowski, R.F. (Pacific Northwest 
Lab., Richland, WA (United States)); Wrench, L.E.; O'Neill, P.J.; 
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Paton, J.B. Pacific Northwest Lab., Richland, WA (United States). 
Jan 1993. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93006627. Source: OSTI; NTIS; INIS; GPO Dep. 

The measured energy savings resulting from using night temper- 
ature setback in typical light-construction wooden office buildings 
was determined. Researchers installed monitoring equipment in a 
six-building sample of two-story wooden buildings at Fort Devens, 
Massachusetts. Data obtained during both single-setting and night- 
setback operating modes were used to develop models of each 
building's heat consumption as a function of the difference between 
inside and outside temperature. These models were used to esti- 
mate seasonal savings that could be obtained from the use of 
night-setback thermostat control. The measured savings in heating 
energy from using night temperature setback for the six Fort De- 
vens buildings ranged from 14% to 25%; the mean savings was 
19.2%. Based on an energy cost of $0.65/therm of natural gas, the 
estimated average cost savings of using automatic setback ther- 
mostats in these buildings is $780 per year per building. 


12994 (PNL-8546) Technical support document for pro- 
posed revision of the model energy code thermal envelope 
requirements. Conner, C.C.; Lucas, R.G. Pacific Northwest Lab., 
Richland, WA (United States). Feb 1993. 118p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE93008623. Source: OSTI; NTIS; 
GPO Dep. 

This report documents the development of the proposed revision 
of the council of American Building Officials’ (CABO) 1993 supple- 
ment to the 1992 Model Energy Code (MEC) (referred to as the 
1993 MEC) building thermal envelope requirements for single- 
family and low-rise multifamily residences. The goal of this analysis 
was to develop revised guidelines based on an objective methodol- 
ogy that determined the most cost-effective (least total life-cycle 
cost [LCC]) combination of energy conservation measures (ECMs) 
for residences in different locations. The ECMs with the lowest 
LCC were used as a basis for proposing revised MEC maximum 
U,-value (thermal transmittance) curves in the MEC format. The 
changes proposed here affect the requirements for “group R” resi- 
dences. The group R residences are detached one- and two-family 
dwellings (referred to as single-family) and all other residential 
buildings three stories or less (referred to as multifamily). 


12995 (PNL-SA-21307) Commentary on “Future directions: 
Building technologies and design tools”. Quadrel, R.W. Pacific 
Northwest Lab., Richland, WA (United States). 10 Aug 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-920828-28: American Council 
for an Energy-Efficient Economy (ACEEE) summer study on en- 
ergy efficiency in buildings, Pacific Grove, CA (United States), 30 
Aug - 5 sep 1992). Order Number DE93C07871. Source: OSTI; 
NTIS; GPO Dep. 

This paper presents a number of interesting and thought- 
provoking scenarios about the future use of advanced technology 
in the design and operation of commercial buildings. | will express 
my reactions in the following series of short paragraphs. These 
thoughts will, | hope, raise some new questions and offer fruitful di- 
rections for further exploration. 


12996 (TKK-KO/ET-45) A computational approach to the 
penetration of gaseous pollutants into buildings: Part 1: Sin- 
gle family house. Siren, K. Helsinki Univ. of Technology, Otaniemi 
(Finland). Dept. of Energy Engineering. 1992. 63p. Order Number 
DE93769922. Source: OSTI; NTIS. 

A sudden contamination of the outdoor air by some toxic gas 
can have several causes. To find out the protection afforded by 
sheltering indoors was the primary goal of the investigation. The 
object of the computational approach was a single family house 
with two floors. Three different models were utilized as computing 
tools: MOVECOMP to calculate the infiltration air flows, MULTIC to 
calculate the contaminant transport inside the building and TDYN 
to calculate the temperature decay of the building. The 
performance of the models was found to be sufficient for the inves- 
tigation. The variation in the weather parameters was treated using 
the two-dimensional distribution of the outdoor air temperature and 
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wind speed and a statistical approach. The results show the cumu- 
lative distribution functions of the relative doses inside the building 
for different tightness levels, exposure times and building locations. 
The influence of the status of the inner doors, the location of the 
occupants inside the building and the cutoff of the heating were 
studied as well. From the viewpoint of sheltering, the tightness of 
the building holds a key position. In a leafy building, depending on 
the exposure time, the doses are from two to fifteen times as much 
as in a tight building. By closing the inner doors and choosing the 
correct location inside the building, the occupant can decrease the 
dose in favourable conditions by 50 % compared with the mean 
value in the building. This does, however, require knowledge of the 
local wind direction. By cutting off the heating in the winter, the 
doses can be further reduced, but only in slight degree. 


12997 (TKK-KO/LTK-70) A literature review of building 
related simulation models. Tuomaala, P. Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Lab. of Thermal Engineering. 1992. 
87p. Order Number DE93769920. Source: OSTI; NTIS. 

Air infiltration and ventilation has a strong impact on both indoor 
air quality and energy consumption in buildings. During the last 
decade, effective tools have been developed in computer technol- 
ogy, and also versatile mathematical solution libraries have been 
published. This gives new possibilities for numerical solution meth- 
ods, because more interacting physical phenomena can be 
included in the very same simulation programs, for exampie, simu- 
lation of ventilation and infiltration together with thermal behaviour 
of a building. The development of multizone infiltration and ventila- 
tion models shows a relatively slow evolution. Although the simple 
tests of the present air flow simulation programs look very promis- 
ing, some important questions remain. The most important 
question concerns the reliability of the method for solving the air 
flow network equations. Solution of the non-linear equations has 
been demonstrated in several tests but has not been mathemati- 
cally proven. Predicting air flow through large openings is difficult. 
In the literature an agreement exists on the prediction of gravita- 
tional flow through vertical openings in steady state configurations 
using Bernoulli's equation. Nevertheless, a large uncertainty re- 
mains on the definition of the discharge coefficient. There is a lack 
of Knowledge on the behaviour of horizontal openings in thermally 
driven flows, and the coupling with the flow patterns existing in 
each zone is not taken into account. 


12998 (VTT-ETRR-14) Numerical simulation of the struc- 
tures with transparent thermal insulations and phase change 
materials. Ojanen, T.; Salonvaara, M. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). LVI-tekniikan Laboratorio. 1992. 
81p. Order Number DE93769932. Source: OSTI; NTIS. 

ETRR Research Programme. 

The aim of this research was to analyze the thermal perfor- 
mance of structures having layers of new materials. Applications of 
transparent thermal insulations and phase change materials were 
analyzed numerically using the simulation models TCCC2D and 
TRATMO2, developed at the Technical Research Centre of Finland 
(VTT), in the Laboratory of Heating and Ventilation. The potentials 
of new materials for reducing the losses through the building enve- 
lope were studied. The thermal effects of the transparency of 
insulation materials, thermal mass and inclination of the structure 
were analyzed using selected structural cases. The use of phase 
change materials with transparent layers was also studied. Surface 
temperatures and monthly and annual heat losses and the heat 
gains are presented for different cases. The results show that the 
annual conductive heat losses through sought facing facades can 
be decreased by about 406-50 % when compared to non-transparent 
structure with same U-value. During the three winter months trans- 
parent insulation acts only as an extra thermal resistance. The 
heat gains can also be used to compensate the ventilation heat 
losses or conductive heat losses through the facades. When trans- 
parent insulation is used in dynamic walls, the ventilation heat 
losses can be decreased as well. The reduction in the annual total 
heat losses through a dynamic structure can up to 40 % due to 
heat recovery and solar radiation. Phase change materials can be 
used for increment of the thermal mass in a certain temperature 
range and to smoothen the daily variations of heat losses and 





gains. Problems in the use of transparent insulations are high tem- 
peratures and heat gains, especially outside heating season. 


12999 (VTT-ETRR-16) Transparent insulations: Cold- 
region applications. Kouhia, |. (Technical Research Centre of 
Finland, Espoo (Finland). Building Materials Lab.); Nieminen, J.; 
Rautiainen, L.; Ojanen, T.; Salonvaara, M. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Building Materials Lab. 1992. 
33p. Order Number DE93769931. Source: OSTI; NTIS. 

ETRR Research Programme, the report is also published in 
Finnish as ETRR Report no 17. 

The study was carried out to determine the properties of various 
transparent insulation materials and the performance of wall struc- 
tures comprising transparent insulation materials and to investigate 
the performance of a number of experimental walls in full-scale 
tests in actual service conditions. The thermal stability range of cur- 
rently available transparent insulation materials made of plastic is 
80-125 deg C. It is necessary to have sufficient thermal mass and 
thermal conductivity of the wall in order to be able to maintain the 
temperature of the insulation within this range. Another option is an 
active application, there excessive thermal energy is removed from 
the wall by means of the air in the air gap or liquid in a liquid ab- 
sorber. The need for heating energy in buildings reaches its peak 
in midwinter when solar radiation is at its lowest. Passive structures 
perform best in the spring and autumn and can lead to overheating 
problems in summer, which, however, can be controlled by the 
means of shading. At best, passive structures account for 10 % of 
the annual energy consumption at a building. Another potential ap- 
plication is the use of transparent thermal insulation for preheating 
of domestic hot water. Water consumption remains more or less 
constant around the year. Such a design would yield about 50 % 
of energy required for heating of domestic water. 


13000 (VTT/LVIS2000—-17) LVIS-2000 model buildings. Las- 
sila, K. Technical Research Centre of Finland, Espoo (Finland). 
Lab. of Heating and Ventilation. 1992. 53p. (In Finnish). Order 
Number DE93769939. Source: OSTI; NTIS. 

LVIS-2000 Research Programme. 

The use of simulation programs for calculation of energy con- 
sumption and comfort factors of buildings has increased in recent 
years. Simulation programs offer a possibility to study energy sys- 
tems and indoor climate repeatedly under similar conditions. A 
simulated study can be carried out in a considerably shorter time 
than real-time monitoring. Different model buildings have been 
specified in the LVIS-2000 program, to improve the repeatability of 
simulations and to make it easier to compare the results of differ- 
ent researchers. In interviews with researchers in the field it has 
transpired, that there is a need for development of model buildings 
suited for simulation studies. Especially office buildings, detached 
houses and blocks of flats were mentioned. This report deals with 
the structure of buildings and design conditions for indoor climate. 
The energy systems of these buildings may be chosen depending 
on the purpose of the specific research project. Also the weather 
data to be used and the way it should be treated is reported. More- 
over the influence of different window constructions on the 
transmittance coefficient for solar radiation is considered. The de- 
scribed model buildings are designed for energy calculations, 
system simulations and other research and development needs. A 
basic case is presented for each one of the buildings. This basic 
case may be changed to meet with different research needs. To 
obtain unambiguousity the buildings have been described as 
simple as possible. This has been the basis for choosing and de- 
signing of the ground plans. 


3202 Transportation 
Refer also to citation(s) 12951, 13075, 13213 


13001 (CONF-9210183-Vol.2, pp. 2, Paper 10) Burlington 
Northern Railroad and Air Products and Chemicals, Inc. Natu- 
ral Gas Locomotive Program. Kirkland, R.J. Ill (Air Products and 
Chemicals, Inc., Allentown, PA (US)). Massachusetts Div. of En- 
ergy Resources, Boston, MA (United States). [1992]. From 
Northeast Sustainable Energy Association meeting; Boston, MA 
(United States); 9-10 Oct 1992. In Transportation alternatives 92: 
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Alternative fueled vehicles: Proceedings: Volume 2. 111p. Order 
Number DE93001500. Source: OSTI; NTIS. 

After the oil price shock of the late 1970's, Burlington Northern 
Railroad, the largest US railroad, began investigating alternatives 
to diesel fuel for their locomotive fleet. Natural gas was shown to 
be a potential choice. BN began their program by converting a low 
horsepower, non-turbo charged, GP-9 locomotive using existing 
stationary engine technology. Fuel was supplied by an over-the- 
road compressed natural gas (CNG) tube trailer strapped to a 
railroad flat car. This initial test was successful and convined BN to 
take the next step, converting a modern SD 40-2, 3,000 HP loco- 
motive and storing the fuel as liquefied natural gas (LNG). It was at 
this point, in late 1985, that Air Products and Chemicals, Inc. be- 
came involved in the project. As the world’s leader in baseload 
LNG technology, Air Products brought its LNG capabilities, plant 
operating expertise, and safety philosophy to assist BN. The initial 
objective was to run a one year commercial scale demonstration 
on a unit coal train. It has now been determined that RLM™ fuel, a 
purified form of LNG, is the fuel of choice. Two SC 40-2 locomo- 
tives have been converted and two tenders have been built to 
supply fuel. A temporary fueling station was constructed in Staples, 
Minnesota. Currently, the two locomotives, coupled to one tender, 
are in-service hauling coal from Montana to Minnesota. The con- 
version system has achieved full rated diesel horsepower at close 
to diesel efficiency. Preliminary emission testing has shown signifi- 
cant reduction in NOx and particulates. The demonstration test will 
continue into 1993. 


13002 (CONF-9210183—Vol.2, pp. 11, Paper 15) Applications 
of various Linear Motor and Maglev technologies for mass 
transit. Samavedam, G. (Foster-Miller, Inc., Waltham, MA (US)). 
Massachusetts Div. of Energy Resources, Boston, MA (United 
States). [1992]. From Northeast Sustainable Energy Association 
meeting; Boston, MA (United States); 9-10 Oct 1992. In Trans- 
portation alternatives 92: Alternative fueled vehicles: Proceedings: 
Volume 2. 111p. Order Number DE93001500. Source: OSTI; 
NTIS. 

The currently available Linear Motor and Maglev technologies 
could offer various environmentally safe, energy efficient and cost 
effective alternatives to the fields of Mass Transit. This paper dis- 
cusses technical background of such alternative technologies and 
suggests some of their immediate applications to improve the cur- 
rent Mass Transit systems. 


13003 (CONF-9210183—Vol.2, pp. 3, Paper 25) Education's 
response to changing technologies: Elementary and sec 
ondary programs in Canada. Hayhoe, D. (Energy Educators of 
Ontario, Toronto (CA)). Massachusetts Div. of Energy Resources, 
Boston, MA (United States). [1992]. From Northeast Sustainable 
Energy Association meeting; Boston, MA (United States); 9-10 Oct 
1992. In Transportation alternatives 92: Alternative fueled vehicies: 
Proceedings: Volume 2. 111p. Order Number DE93001500. 
Source: OSTI; NTIS. 

The transportation sector in Canada accounts for 28% of end- 
use energy consumption, which residential needs - including home 
heating, water heating, appliances and lighting - account for only 
22%. Yet there are probably 5 to 10 times as many residential edu- 
cation programs available as there are relating to the transportation 
sector. Furthermore, most of the educational materials and pro- 
grams relating to transportation energy emphasize social aspects 
affecting fuel conservation rather than fuel switching, i.e., using the 
family car less, purchasing more energy-efficient cars, and switch- 
ing from cars to public transit, carpool, and bicycle. One reason for 
this is the widespread understanding that gasoline-powered cars 
will continue to dominate transportation for sometime to come. The 
direction in which Canadian efforts in the field of energy conserva- 
tion in the transportation sector should be directed are discussed. 


13004 (CONF-9303104-1) An automobile air conditioner 
design model. Kyle, D.M.; Mei, V.C.; Chen, F.C. Oak Ridge Na- 
tional Lab., TN (United States). Dec 1992. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Vehicle thermal management systems; 
Columbus, OH (United States); 29 Mar - 1 apr 1993. Order Num- 
ber DE93007822. Source: OSTI; NTIS; GPO Dep. 
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A computer program has been developed to predict the steady- 
state performance of vapor compression automobile air 
conditioners and heat pumps. The code is based on the residential 
heat pump model developed at the Oak Ridge National Laboratory 
(ORNL). Most calculations are based on fundamental physical prin- 
ciples, in conjunction with generalized correlations available in the 
research literature. Automobile air conditioning components that 
can be specified as input to the program include open and her- 
metic compressors; finned tube condensers; finned tube and 
plate-fin style evaporators; thermostatic expansion valves (TXV), 
capillary tube, and short tube expansion devices; refrigerant mass; 
and evaporator pressure regulator and all interconnecting tubing. 
Pressure drop, heat transfer rates, and latent capacity ratio for the 
new plate-fin evaporator submodel are shown to agree well with 
laboratory data. The program can be used with a variety of refrig- 
erants, including R-134a. 


13005 (DOE/EP—003P) Assessment of costs and benefits 
of flexible and alternative fuel use in the US transportation 
sector: Technical report nine, Development costs of undevel- 
oped nonassociated gas reserves in selected countries. 
USDOE Office of Domestic and International Energy Policy, Wash- 
ington, DC (United States). Jan 1993. 144p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93007526. Source: OSTI; NTIS; GPO Dep. 

The primary objective of this report is to provide estimates of 
volumes and development costs of known nonassociated gas re- 
serves in selected, potentially important supplier nations, using a 
standard set of costing algorithms and conventions. Estimates of 
undeveloped nonassociated gas reserves and the cost of drilling 
development wells, production equipment, gas processing facilities, 
and pipeline construction are made at the individual field level. A 
discounted cash-flow modei of production, investment, and ex- 
penses is used to estimate the present value cost of developing 
each field on a per-thousand-cubic-foot (Mcf) basis. These gas re- 
source cost estimates for individual accumulations (that is, fields or 
groups of fields) then were aggregated into country-specific price- 
quantity curves. These curves represent the cost of developing and 
transporting natural gas to an export point suitable for tanker ship- 
ments or to a junction with a transmission line. The additional costs 
of LNG or methanol conversion are not included. A brief summary 
of the cost of conversion to methanol and transportation to the 
United States is contained in Appendix D: Implications of Gas De- 
velopment Costs for Methanol Conversion. 


13006 (EGG-EP—10500) A comparative analysis of alterna- 
tive fuels for the INEL vehicle fleet. Priebe, S.; Boyer, W.; 
Church, K. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Nov 1992. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE93007224. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the results of a comparative systems 
analysis of various alternative fuels for use in the buses, mid-size 
vehicles, and automobiles that make up the vehicle fleet at the 
Idaho National Engineering Laboratory (INEL). The study was 
performed as part of the Laboratory Directed Research and Devel- 
opment (LDRD) Program for EG&G Idaho, Inc. Regulations will 
require the INEL to reduce total gasoline and diesel fuel use 10% 
by 1995 compared with 1991 levels, and will require that 50% of all 
new vehicles be fueled by some type of alternative fuel by 1998. A 
model was developed to analyze how these goals could be 
achieved, and what the cost would be to implement the goals. 


13007 (NEI-DK-1076) The use of engine preheaters in au- 
tomobiles: Effects on the environment and fuel economy. Bue 
Larsen, G. Dansk Teknologisk Inst., Taastrup (Denmark). Auto- og 
Motorteknik. Aug 1992. 60p. (In Danish). Contract EM-151/88-75. 
Order Number DE93769915. Source: OSTI; NTIS. 

EFP-88. 

The aim was to clarify the extent of the eventual reduction of fuel 
consumption and exhaust emission which could be achieved by 
previously heating the car's engine with a car-engine preheater. 
Costs and operational consequences were also investigated. Tests 
were made on electric, petroleum and diesel-driven heaters. With 
regard to a gasoline-driven car and a cold startup, (- and + 5 de- 
grees centigrade) the reduction of unburned hydrocarbons and 
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carbon monoxide emissions was ca. 50% in the case of an electric 
preheater and 80% where a petrol-driven preheater was used, but 
there was an increase of 75-125% of nitrogen oxides emission. In 
the case of the diesel-driven vehicle and a 5 degree centigrade 
cold start there was an increase of hydrocarbon emission of 20% 
and a fall in nitrogen oxides emission by 5% where an electric 
heater was used. Where diesel-driven preheaters were used, hy- 
drocarbon emission increase was at the rate of 30% and decrease 
of nitrogen oxides emission of 10%. Carbon monoxide emission 
was extremely low and showed little change in either case. The 
change in HC and NO, emissions as a function of the start temper- 
ature is the opposite of that which is the case of the gasoline-driven 
vehicle. It is concluded that it is of little or no advantage to use en- 
gine preheaters in diesel-driven vehicles. It is also concluded that 
cost and operational costs of using engine preheaters can not be 
covered by money saved by lowered fuel consumption. Yet a car- 
engine preheater could be a useful purchase for most car owners, 
as a small extra expence can be weighed up against start-up sta- 
bility and speedier heating of the car. (AB). 


3203 Industrial and Agricultural Processes 


Refer also to citation(s) 12124, 12381, 13005, 13132, 13253, 
13695, 13696, 13697, 13699, 13746, 13750, 13763, 13807, 13914, 
13962, 13963 


13008 (CONF-920427-, pp. 670-671) Incineration and total 
recycling of wastes from tannery industry by fluidized bed. 
Morales, G. (CIEMAT, Madrid (ES)); Gasos, P.; Otero, J.; Martinez, 
M.A. North Dakota Univ., Grand Forks, ND (United States). Energy 
and Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. From Energy and environment: 
transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-—5; Volume 2, Sessions 
B1-5, Ci-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

Spain has a large tanning and footwear industry situated basically 
in the east, near the Mediterranean coast. The amount of wastes 
this industry produces is about 40,000 t/y for the tannery and 
10,000 t/y for footwear. Most of the wastes are presently treated as 
urban wastes. The wastes, however, are organic matter (95-97%) 
with a heating power between 4500 and 5000 kcal/kg. The ashes 
from the waste combustion are 3-5%, and the Cr2O3 content in the 
ashes is 95%. The CIEMAT, in collaboration with INESCOP, is car- 
rying out a project in order to recycle all wastes by incineration in a 
fluidized bed and recover energy and beneficial by-products. The 
project goal is to put in operation a demonstration plant to treat 
2500 ty of waste and recover energy in the form of steam and 
useful by-products in the form of Cr2O03 ash. The project has been 
divided into several phases that include: fundamental test; pilot 
plant test; ashes processed; design and detailing demonstration 
plant; erection of demonstration plant; and start-up of demonstra- 
tion plant. The project description is presented in this paper. 


13009 (KCP-613-4986) Process waste assessment of 
stamping product and related documents in an inspection de- 
partment. Tonovitz, M.A. Allied-Signal Aerospace Co., Kansas 
City, MO (United States). Kansas City Div. Feb 1998. 31p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00613. Order Number DE93006365. Source: OSTI; 
NTIS; GPO Dep. 

A pilot process waste assessment (PWA) was conducted on 
stamping product and related documents using guidance for PWAs 
supplied by Environment, Safety and Health (ES&H). A team was 
formed and a process selected. Then a flow diagram for the pro- 
cess was constructed. Upon completion, a mass balance was 
conducted to determine the quantity of incoming material and 
where it was going during and after the process. Upon completion 
of the mass balance, waste minimization options were identified to 
reduce or eliminate the quantity of hazardous ink used. The last 
item investigated was the emission and waste stream information 
for regulatory reporting requirements. 





13010 (KCP-613-5099) Integrated Flexible Manufacturing 
Program for manufacturing automation and rapid prototyping. 
Brooks, S.L.; Brown, C.W.; King, M.S.; Simmons, W.R.; Zimmer- 
man, J.J. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div. 1 Dec 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO04-76DP00613. 
(CONF-921230-3: National Aeronautics and Space Administration 
(NASA) technology 2002 conference, Baltimore, MD (United 
States), 1-3 Dec 1992). Order Number DE93006722. Source: 
OSTI; NTIS; GPO Dep. 

The Kansas City Division of Allied Signal Inc., as part of the Inte- 
grated Flexible Manufacturing Program (IFMP), is developing an 
integrated manufacturing environment. Several systems are being 
developed to produce standards and automation tools for specific 
activities within the manufacturing environment. The Advanced 
Manufacturing Development System (AMDS) is concentrating on 
information standards (STEP) and product data transfer; the Expert 
Cut Planner system (XCUT) is concentrating on machining opera- 
tion process planning standards and automation capabilities; the 
Advanced Numerical Control system (ANC) is concentrating on NC 
data preparation standards and NC data generation tools; the In- 
spection Planning and Programming Expert system (IPPEX) is 
concentrating on inspection process planning, coordinate measur- 
ing machine (CMM) inspection standards and CMM part program 
generation tools; and the Intelligent Scheduling and Planning Sys- 
tem (ISAPS) is concentrating on planning and scheduling tools for 
a flexible manufacturing system environment. All of these projects 
are working together to address information exchange, standard- 
ization, and information sharing to support rapid prototyping in a 
Flexible Manufacturing System (FMS) environment. 


13011 (PNL-8222) An assessment of alternatives and 
technologies for replacing ozone- depleting substances at 
DOE facilities. Purcell, C.W. (Pacific Northwest Lab., Richland, 
WA (United States)); Miller, K.B.; Friedman, J.R.; Rapoport, R.D.; 
Conover, D.R.; Hendrickson, P.L.; Koss, T.C. Pacific Northwest 
Lab., Richland, WA (United States). Oct 1992. 77p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE93002862. Source: OSTI; NTIS; 
GPO Dep. 

Title VI of the Clean Air Act, as amended, mandates a produc- 
tion phase-out for ozone-depleting substances (ODSs). These 
requirements will have a significant impact on US Department of 
Energy (DOE) facilities. Currently, DOE uses ODSs in three major 
activities: fire suppression (halon), refrigeration and cooling (chlo- 
rofluorocarbons [CFCs]), and cleaning that requires solvents 
(CFCs, methyl chloroform, and carbon tetrachloride). This report 
provides basic information on methods and strategies to phase out 
use of ODSs at DOE facilities. 


13012 (PNL-SA-20717) Environmental risk assessment for 
start-up of a new consolidated maintenance facility. Heubach, 
J.G.; Wise, J.A. Pacific Northwest Lab., Richland, WA (United 
States). Oct 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-921048— 
5: Human Factors Society (HFS) annual meeting, Atlanta, GA 
(United States), 12-16 Oct 1992). Order Number DE93004403. 
Source: OSTI; NTIS; GPO Dep. 

This paper summarizes a case study of a risk assessment for a 
consolidated maintenance facility (CMF). An interdisciplinary team 
was formed to identify and evaluate “showstopper risks which 
could delay or prevent ontime, safe, and economical operation of a 
CMF and to recommend ways to mitigate the risks. The risk as- 
sessment was constrained by time, information, incomplete plans 
and facilities, and a concomitant major transition in manufacturing 
process, organization, and technology. Working within these con- 
straints, the team integrated convergent findings into estimates of 
high, medium, and low risks based on the subjective likelihood of 
occurrence and predicted consequences of potential hazard 
events. The team also made risk-reduction recommendations for 
facility detail design and production start-up. The findings and rec- 
ommendations reported in this study focus on risks related to 
environmental design and workstation ergonomics. Findings from 
the risk assessment effort should aid other constrained risk assess- 
ments and applied research on similar facilities. 
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13013 (TVA-BulF-Z-293) Removal of pesticides from aque- 
ous solutions using liquid membrane emulsions. Norwood, 
V.M. Ill. National Fertilizer and Environmental Research Center, 
Muscle Shoals, AL (United States). [1991]. 19p. Sponsored by 
Tennessee Valley Authority, Knoxville, TN (United States). (CONF- 
9102188-2: International workshop on research in pesticide 
treatment/disposal/waste minimization, Cincinnati, OH (United 
States), 26-28 Feb 1991). Order Number DE93002591. Source: 
OSTI; NTIS; INIS. 

Extractive liquid membrane technology is based on a water-in-oil 
emulsion as the vehicle to effect separation. An aqueous internal 
reagent phase is emulsified into an organic phase containing a sur- 
factant and optional complexing agents. The emulsion, presenting 
a large membrane surface area, is then dispersed in an aqueous 
continuous phase containing the species to be removed. The de- 
sired species is transferred from the continuous, phase through the 
organic liquid membrane and concentrated in the internal reagent 
phase. Extraction and stripping occur simultaneously rather than 
sequentially as in conventional solvent extraction. Experiments 
were conducted to assess the feasibility of using liquid membranes 
to extract pesticides from rinsewaters typical of those generated by 
fertilizer/agrichemical dealers. A liquid membrane emulsion contain- 
ing 10% NaOH as the internal reagent phase was used to extract 
herbicides from aqueous solution at a continuous phase:emulsion 
ratio of 5:1. Removals of 2,4-D, MCPA, Carbaryl, Diazinon, and 
Atrazine were investigated. 


13014 (TVA-Bul+-Z-302) Environmental site assessments: 
Protecting the dealer and the environment. Tate, L.R.; Ambrose, 
M.C. Il. National Fertilizer and Envirenmental Research Center, 
Muscle Shoals, AL (United States). [1991]. 7p. Sponsored by 
Tennessee Valley Authority, Knoxville, TN (United States). (CONF- 
9108101-3: 4. Chemical Congress of North America, New York, 
NY (United States), 25-30 Aug 1991). Order Number DE93002452. 
Source: OSTI; NTIS. 

The majority of fertilizer and pesticide dealers have envirorunen- 
tal problems. These range from failure to file proper reports and 
maintain required documentation to contamination of soil and water 
on their own sites as well as on neighboring properties. Problems 
generally are caused by insufficient knowledge of regulations, acci- 
dents, inadequate storage, poor transfer procedures, and operating 
deficiencies. Professional evaluation of the facility's site, buildings, 
operations, employee training and practices, and management's at- 
tention to environmental matters is needed to reduce risks and 
liabilities. Envirorunental site assessments conducted by experi- 
enced and knowledgeable personnel can provide dealers with 
detailed information about problem areas and with practical eco- 
nomic recommendations that can be useful in developing an 
implementation plan, schedule, and budget. 


3206 Municipalities and Community Systems 
Refer also to citation(s) 12124, 12388, 13458, 13738 


13015 (ANL/EAIS/CP-—76727) Interstate waste transport — 
Emotions, energy, and environment. Elcock, D. Argonne Na- 
tional Lab., IL (United States). Environmental Assessment and 
Information Sciences Div. [1993]. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930158-1: WasteTech '93, Marina del Rey, CA (United 
States), 14-15 Jan 1993). Order Number DE93004807. Source: 
OSTI; NTIS; GPO Dep. 

This report applies quantitative analysis to the debate of waste 
transport and disposal. Moving from emotions and politics back to 
numbers, this report estimates potential energy, employment and 
environmental impacts associated with disposing a ton of municipal 
solid waste under three different disposal scenarios that reflect in- 
terstate and intrastate options. The results help provide a less 
emotional, more quantitative look at interstate waste transport re- 
strictions. 


13016 (ETDE-IT—-93-73) Solid municipal waste processing 
plants: Cost benefit analysis. Gerardi, V. ENEA, Casaccia (Italy). 
1992. 27p. (In Italian). Order Number DE93774283. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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This paper performs cost benefit analyses on three solid munici- 
pal waste processing alternatives with plants of diverse daily 
outputs. The different processing schemes include: selected 
wastes incineration with the production of refuse derived fuels; se- 
lected wastes incineration with the production of refuse derived 
fuels and compost; pyrolysis with energy recovery in the form of 
electric power. The plant daily outputs range from 100 to 300 
tonnes for the refuse derived fuel alternatives, and from 200 to 800 
tonnes for the pyrolysis/power generation scheme. The cost analy- 
ses consider investment periods of fifteen years in duration and 
interest rates of 5%. 


13017 (FU-92-8) Vacuum insulation - phase 2. Torstensson, 
H.; Zinko, H. Fjaerrvaermeutveckling FVU AB, Nykoeping (Swe- 
den). 28 Aug 1992. 30p. (In Swedish). Order Number 
DE93770010. Source: OSTI; NTIS. 

A CFC-free alternative for insulation of district heating pipes is 
examined in this project. The heat conductivity of vacuum packed 
granulates has been measured under realistic conditions, and re- 
quirements of the package material are specified. Among the 
tested powders, Kieselguhr and Blackened Aerogel had the lowest 
heat conductivity at high vacuum (< 10 mB). Above this pressure 
Blackened Aerogel had superior insulation properties. A five- 
component plastic/aluminium laminate foil was developed as 
package material. (9 refs., 11 figs.). 


13018 (FU-92-14) DRA-2. Characterization of the drag 
reducing additive Habon-G. Biurstroem, H.; Nilsson, J. Fjaer- 
rvaermeutveckling FVU AB, Nykoeping (Sweden). 14 Sep 1992. 
23p. Order Number DE93770012. Source: OSTI; NTIS. 

The drag reducing properties of the additive Habon-G supplied 
by Hoechst AG three years ago have been investigated in the rig 
built in the laboratory of Fjaerrvaermeutveckling FVU AB. The pur- 
pose was two-fold: determine working conditions for Habon-G and 
set up a procedure for characterizing drag reducing additives. Ex- 
perimental results are reported for three concentrations. The values 
obtained for the critical mean wall shear stresses are much lower 
than those reported by Althaus at comparable concentrations. The 
differences are probably due to variations in the production pro- 
cess. (10 refs., 7 figs., 2 tabs.). 


13019 (PNL-8431) Naval Undersea Warfare Center Division 
Newport utilities metering, Phase 1. Carroll, D.M. Pacific North- 
west Lab., Richland, WA (United States). Nov 1992. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93005981. Source: 
OSTI; NTIS; GPO Dep. 

Pacific Northwest Laboratory developed this report for the US 
Navy's Naval Undersea Warfare Center Division Newport, Rhode 
Island (NUWC). The purpose of the report was to review options 
for metering electricity and steam used in the NUWC compound, 
and to make recommendations to NUWC for implementation under 
a follow-on project. An additional NUWC concern is a proposed 
rate change by the servicing utility, Newport Electric, which would 
make a significant shift from consumption to demand billing, and 
what effect that rate change would have on the NUWC utility bud- 
get. Automated, remote reading meters are available which would 
allow NUWC to monitor its actual utility consumption and demand 
for both the entire NUWC compound and by end-use in individual 
buildings. Technology is available to perform the meter reads and 
manipulate the data using a personal computer with minimal staff 
requirement. This is not meant to mislead the reader into assuming 
that there is no requirement for routine preventive maintenance. All 
equipment requires routine maintenance to maintain its accuracy. 
While PNL reviewed the data collected during the site visit, how- 
ever, it became obvious that significant opportunities exist for 
reducing the utility costs other than accounting for actual consump- 
tion and demand. Unit costs for both steam and electricity are 
unnecessarily high, and options are presented in this report for re- 
ducing them. Additionally, NUWC has an opportunity to undertake 
a comprehensive energy resource management program to signifi- 
cantly reduce its energy demand, consumption, and costs. 


13020 (WSEO-92-093) Wastewater treatment facilities: En- 
ergy efficient improvements and cogeneration. Kunkle, R.; 
Gray, R.; Delzel, D. Washington State Energy Office, Olympia, WA 
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(United States). Oct 1992. 54p. Sponsored by USDOE, Washing- 
ton, DC (United States); Washington State Energy Office, Olympia, 
WA (United States). Order Number DE93003587. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Washington State Energy Office (WSEO) has worked with 
both the Bonneville Power Administration (BPA) and the US De- 
partment of Energy to provide technical and financial assistance to 
local governments. Based on a recent study conducted by Ecotope 
for WSEO, local governments spend an estimated $45 million on 
utility bills statewide. Water and wastewater facilities account for al- 
most a third of this cost. As a result, WSEO decided to focus its 
efforts on the energy intensive water and wastewater sector. The 
ultimate goal of this project was to develop mechanisms to incor- 
porate energy efficiency improvements into wastewater treatment 
facilities in retrofits and during upgrades, remodels, and new con- 
struction. Project activities included the following: The review of the 
existing regulatory environment for treatment system construction, 
A summary of financing options for efficiency improvements in 
treatment facilities, A literature review of energy efficiency opportu- 
nities in treatment plants, Survey and site visits to characterize 
existing facilities in Washington State, Estimates of the energy effi- 
ciency and cogeneration potential in the sector, and A case study 
to illustrate the implementation of an efficiency improvement in a 
treatment facility. 
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13021 (ANL/MCT/RP-72673, pp. 76-89) Tribology. Genske, 
G.R.; Erdemir, A.; Erick, R. Argonne National Lab., IL (United 
States). Materials and Components Technology Div. Apr 1991. In 
Materials and Components Technology Division research summary, 
1991. 199p. Order Number DE93006421. Source: OSTI; NTIS; 
INIS. 

The Tribology Section conducts research and development on 
low-friction and wear-resistant surface coatings and treatments ap- 
plied to ceramic and high-temperature metal substrates, for use 
under high load at high temperatures in aggressive chemical atmo- 
spheres. These coatings are primarily intended to protect engine 
component surfaces undergoing sliding and rolling contact in 
low-heat-rejection diesels and other advanced engines being devel- 
oped under the sponsorship of the DOE Office of Transportation 
Technologies. In addition, the Section provides technical direction 
and administrative support to the DOE Office of Transportation Ma- 
terials within the Office of Transportation Technologies. 


13022 (CONF-9210183-Vol.2, pp. 4, Paper 6) NGVs - a 
national perspective. Robinson, G. (Bay State Gas Co., Westbor- 
ough, MA (US)). Massachusetts Div. of Energy Resources, Boston, 
MA (United States). [1992]. From Northeast Sustainable Energy 
Association meeting; Boston, MA (United States); 9-10 Oct 1992. 
In Transportation alternatives 92: Alternative fueled vehicles: Pro- 
ceedings: Volume 2. 111p. Order Number DE93001500. Source: 
OSTI; NTIS. 

The use of natural gas as a vehicle fuel is reviewed. The current 
NGV technology and technology pertinent to regulatory issues are 
discussed. The issues related to natural gas vehicle market devel- 
opment are briefly summarized. 


13023 (CONF-9210183—Vol.2, pp. 9, Paper 7) [The use of 
liquefied petroleum gases as engine fuels]. Wyatt, T. (ENRON 
Marketing Services, Inc., Tulsa, OK (US)). Massachusetts Div. of 
Energy Resources, Boston, MA (United States). [1992]. From 
Northeast Sustainable Energy Association meeting; Boston, MA 
(United States); 9-10 Oct 1992. In Transportation alternatives 92: 
Alternative fueled vehicles: Proceedings: Volume 2. 111p. Order 
Number DE93001500. Source: OSTI; NTIS. 

A slide presentation is given that summarizes the advantages of 
using liquefied petroleum gas (LPG) as an alternative fuel. LPG is 
a safe and versatile fuel currently in a surplus situation and the 
surplus could be increased over the next few years. It is a clean 





burning fuel that could help solve some of the environmental and 
foreign oil dependency problems, particularly if used as an engine 
fuel. It is economical and efficient and the refueling infrastructure is 
in place now and the cost of additional stations is reasonable. It is 
concluded that propane is the logical choice as an alternative en- 
gine fuel. 


13024 (CONF-9210183—Vol.2, pp. 2, Paper 9) Powering the 
big rigs. Massachusetts Div. of Energy Resources, Boston, MA 
(United States). [1992]. From Northeast Sustainable Energy Asso- 
ciation meeting; Boston, MA (United States); 9-10 Oct 1992. In 
Transportation alternatives 92: Alternative fueled vehicles: Pro- 
ceedings: Volume 2. 111p. Order Number DE93001500. Source: 
OSTI; NTIS. 

In order to have a fulier understanding of the problems and is- 
sues involved in powering medium- and heavy-duty commercial 
vehicles, it is useful to have a good understanding of the trucking 
industry itself, as the nature of the industry dictates how con- 
straints on this. Fundamentally the industry can be divided into two 
categories: private and for-hire. Private fleets are wholly owned 
segments of other business, e.g. supermarket chains, and they are 
treated as cost centers. It is the for hire segment that makes its 
livelihood in hauling the goods of others. There are several 
categories of for hire trucking companies: Truckload, Less-than- 
truckload, and several ‘other’ categories, such as Tank and 
Oversize load carriers. The industry is at once very large - a quar- 
ter trillion dollar industry which represents 5% of the GDP - and 
diffused. Majority of companies (54%) have fewer than six (6) 
trucks. Only 12% of companies have more than 100 trucks. This 
limits the number of companies which have the capacity to invest 
in new technology. Fuel is second highest operational cost of 
trucking companies, after people costs. Average profitability is 
3.5%. In a low margin, fiercely competitive business, risks of new 
technology are greater. Truck contributions to pollution relatively 
small. Factors which influence use of alternative fueled engines in- 
clude central/decentral fueling operation, duty cycle, location, 
availability of engines which are compatible with chassis. TRI 
research into alternative fuels responsive to industry needs for in- 
formation on which to make sound decisions on which fuels best 
suited to medium- and heavy-duty trucing; need to avoid or fore- 
stall mandates by governmental bodies at federal or local levels. 


13025 (CONF-9210183—Vol.2, pp. 3, Paper 11) Have you 
checked your diesel fuel lately?. Nazzaro, P.J. (Coastal Oil New 
England, Inc., Revere, MA (US)). Massachusetts Div. of Energy 
Resources, Boston, MA (United States). [1992]. From Northeast 
Sustainable Energy Association meeting; Boston, MA (United 
States); 9-10 Oct 1992. In Transportation alternatives 92: Alterna- 
tive fueled vehicles: Proceedings: Volume 2. 111p. Order Number 
DE93001500. Source: OSTI; NTIS. 

The importance of checking diesel fuel quality is discussed. The 
lack of knowledge regarding fuel quality coupled with a desire for 
short dollar savings encourages one to be more interested in fuel 
cost than fuel quality. However, in less than a year all on-highway 
diesel fuel must be low sulfur. A description of the fuel refining pro- 
cess is given. Careful selection of base stocks coupled with the 
judicious use of a specially formulated fuel additive have permitted 
the creation of a diesel fuel that makes an operational difference. 
The next generation diesel fuel will address the numerous weak- 
nesses found in fuel quality today. 


13026 (CONF-9210183—Vol.2, pp. 3, Paper 12) LNG - the 
other natural gas. Massachusetts Div. of Energy Resources, 
Boston, MA (United States). [1992]. From Northeast Sustainable 
Energy Association meeting; Boston, MA (United States); 9-10 Oct 
1992. In Transportation alternatives 92: Alternative fueled vehicles: 
Proceedings: Volume 2. 111p. Order Number DE93001500. 
Source: OSTI; NTIS. 

Clean alternative fuel conversion is the goal mandated by gov- 
ernment regulations at all levels. Natural gas is the fuel of choice 
for many fleet, transit, commercial and private vehicles. The bene- 
fits of natural gas over the other fuel choices are substantial: low 
fuel cost, cleaner exhaust emissions, lower engine maintenance 
costs, extended engine life, use in dual-fueled vehicles, reduced 
US dependence on foreign oil. Compressed Natural Gas (CNG) is 
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widely discussed and promoted, but the less familiar Liquefied Nat- 
ural Gas (LNG) can meet many of the market needs for which 
CNG is not appropriate or marginal. 


13027 (CONF-9210183-Vol.2, pp. 5, Paper 13) Supply and 
infrastructure. Casarella, F.P. (Connecticut Natural Gas Coprp., 
Hartford (US)). Massachusetts Div. of Energy Resources, Boston, 
MA (United States). [1992]. From Northeast Sustainable Energy 
Association meeting; Boston, MA (United States); 9-10 Oct 1992. 
In Transportation alternatives 92: Alternative fueled vehicles: Pro- 
ceedings: Volume 2. 111p. Order Number DE93001500. Source: 
OSTI; NTIS. 

The natural gas vehicle (NGV) refueling infrastructure is dis- 
cussed. The activities of the Connecticut Natural Gas Corporation 
in the development of a market and infrastructure for natural gas 
are reviewed. The activities center on NGV suppliers, customers, 
and society. Customers must be shown that they already enjoy the 
benefit of natural gas, an environmentally sound fuel, to heat their 
homes, heat water, cook food, cool their buildings, and generate 
electricity. The fueling of vehicles with natural gas is one additional 
application of a trusted energy source - natural gas. It is concluded 
that the education, conversions, equipment, and market develop- 
ment is inexpensive, in comparison to the cost of maintaining the 
status quo. 


13028 (CONF-9210183-—Vol.2, pp. 2, Paper 14) [Manufactur- 
ing of diesel engines]. Brogan, T.M. (Detroit Diesel Corp., West 
Long Branch, NJ (US)). Massachusetts Div. of Energy Resources, 
Boston, MA (United States). [1992]. From Northeast Sustainable 
Energy Association meeting; Boston, MA (United States); 9-10 Oct 
1992. In Transportation alternatives 92: Alternative fueled vehicles: 
Proceedings: Volume 2. 111p. Order Number DE93001500. 
Source: OSTI; NTIS. 

Detroit Diesel only manufacturers engines. They then sell them 
to manufacturers who incorporate the engine in their finished prod- 
uct. The full financial burden of developing engines to meet 
mandated emission regulations falls on the back of the engine 
manufacturer. We're talking in the realm of hundreds of millions of 
dollars, but of course, the benefit is to be able to stay in business 
and to satisfy all markets (this includes on-highway truck and off- 
highway markets as well). Detroit Diesel has been the traditional 
supplier of diesel engines (90%+) to the North American transit in- 
dustry. If we call this market volume 4,000 per year, it represents 
7-8% of Detroit Diesel’s heavy duty engine production today. The 
progress and status of each of our alternate fueled engines will be 
covered in substantial detail. We are in a position to provide a 
diesel fuel engine that meets the 1993 coach emission standards 
without aftertreatment. Alternate fuel engines cost two to two-and- 
half times straight diesel engines. A new alternate fuel coach will 
cost about 25% more than the same bus with a non-treated 
straight diesel engine. Detroit Diesel is involved in numerous 
demonstration programs with each of the engine varieties de- 
scribed above with various properties across the US and Canada. 
The majority of these are methanol, and DDC is the only manufac- 
turer that has EPA and CARB which was certified in 1991, and 
re-certified in 1992. All of our alternate fuel engines are modifica- 
tions to our 6V92 or 6L-71 transit coach diesel engines, so 
physical fit of the engine itself is not an issue. 


13029 (CONF-9210183-Vol.2, pp. 3, Paper 16) Massachu- 
setts alternative fuels demonstrating program summary. 
Massachusetts Div. of Energy Resources, Boston, MA (United 
States). [1992]. From Northeast Sustainable Energy Association 
meeting; Boston, MA (United States); 9-10 Oct 1992. In Trans- 
portation alternatives 92: Alternative fueled vehicles: Proceedings: 
Volume 2. 111p. Order Number DE93001500. Source: OSTI; 
NTIS. 

Massachusetts adopted Law Emission Vehicle (LEV) Standards 
on January 31, 1992. These standards establish five categories of 
passanger car and light-duty truck exhaust emission requirements. 
These categories are: (1) standard vehicle, (2) transitional low 
emission vehicle, (3) low emission vehicle, (4) ultra low emission 
vehicles, and (5) zero emission vehicles. The program objectives 
and program accomplishments are summarized. The objectives of 
this multi-year program are to test, evaluate and compare alterna- 
tive fuels including propane, compressed natural gas, methanol, 
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ethanol, clean diesel fuels, and electricity for everyday use in se- 
lected motor vehicles. 


13030 (CONF-9210183—Vol.2, pp. 1, Paper 17) Polaroid Cor- 
poration natural gas vehicle pilot program. Massachusetts Div. 
of Energy Resources, Boston, MA (United States). [1992]. From 
Northeast Sustainable Energy Association meeting; Boston, MA 
(United States); 9-10 Oct 1992. In Transportation alternatives 92: 
Alternative fueled vehicles: Proceedings: Volume 2. 111p. Order 
Number DE93001500. Source: OSTI; NTIS. 

Polaroid and Commonwealth Gas worked together during the fall 
of 1991 to establish the first privately owned natural gas vehicle 
fleet in Commonwealth Gas’ service territory. Commonwealth Gas 
loaned Polaroid a portable compressor station which accommo- 
dates their current refueling needs of three vehicles. The entire 
station is skid mounted. Components on the skid include: fully 
automatic 10 cfm compressor, weather proof enclosure, vapor re- 
covery ssytem, and four fill posts. An identical compressor station 
was installed at Commonwealth Gas Headquarters in Southbor- 
ough, Massachusetts. Commonwealth Gas’ natural gas vehicle 
fleet includes a Dodge Pick-up and a Dodge Spirit. The portable 
compressors will be used as marketing tools. Fleet customers will 


have the opportunity to experience natural gas a s a vehicle fuel 
on a pilot program basis. 


13031 (CONF-9210183—Vol.2, pp. 3, Paper 19) Status of the 
New York City alternative fuels program. Simon, M. (New York 
City Department of Environmental Protection, Corona, NY (US)). 
Massachusetts Div. of Energy Resources, Boston, MA (United 
States). [1992]. From Northeast Sustainable Energy Association 
meeting; Boston, MA (United States); 9-10 Oct 1992. In Trans- 
portation alternatives 92: Alternative fueled vehicles: Proceedings: 
Volume 2. 111p. Order Number DE93001500. Source: OSTI; 
NTIS. 

New York City is looking to alternative fuels as one solution to its 
CO, ozone and PM10 nonattainment status. The Alternative Fuel 
Task Force (AFTF) was established by Mayor Dinkins in 1990 in 
recognition of the fact that gasoline and diesel fueled motor vehi- 
cles are the major contributor to the unhealthful levels of carbon 
monoxide, ozone and small particulate matter found in the City’s 
air. Alternatives to gasoline, such as natural gas, methanol, and 
electricity, hold great promise as significantly less polluting power 
sources, but have yet to be tested for emissions and operation on 
any wide-scale basis. The AFTF’s mission is to mount and oversee 
a major demonstration project, using the City fleet, to test the 
capabilities of these fuels under real world conditions. The demon- 
stration involves 350 compressed natural gas retrofits, 53 natural 
gas buses and sanitation trucks, 18 methanol sedans, 12 methanol 
buses and 5 electric vans. Great efforts have been made to offset 
direct costs to the City for this program via the creation of several 
public/private partnerships that have provided approximately 14 
million dollars of co-funding for this program. 


13032 


(CONF-9210183-Vol.2, pp. 13, Paper 20) The GE 
Capital alternative fuels task force. Gallagher, W.T. (GE Capital 
Fleet Services, Eden Prairie, MN (US)). Massachusetts Div. of En- 


ergy Resources, Boston, MA (United States). [1992]. From 
Northeast Sustainable Energy Association meeting; Boston, MA 
(United States); 9-10 Oct 1992. In Transportation alternatives 92: 
Alternative fueled vehicles: Proceedings: Volume 2. 111p. Order 
Number DE93001500. Source: OSTI; NTIS. 

The activities of the GE Capital Alternative Fuels Task Force are 
discussed. These activities include collecting information on alter- 
native fuels and technologies, providing guidance to lawmakers 
and fuel and equipment, representing fleet interests at hearings 
and symposia, providing timely information and recommendations 
to GE Capital Fleet Services Customers and providing GE Capital 
Fleet Services management with recommendations in appropriate 
services and products. 


13033 (CONF-9210183-Vol.2, pp. 1, Paper 21) A low emis- 
sion propane contro! system for small air-cooled engines. 
Olmr, J. (Kohler Co., WI (US)); De Master, D. Massachusetts Div. 
of Energy Resources, Boston, MA (United States). [1992]. From 
Northeast Sustainable Energy Association meeting; Boston, MA 


(United States); 9-10 Oct 1992. In Transportation alternatives 92: 
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Alternative fueled vehicles: Proceedings: Volume 2. 111p. Order 
Number DE93001500. Source: OST; NTIS. 

Propane has been used for many years as an engine fuel. If the 
fuel-air mixture is properly controlled, propane can be efficient, cost 
effective and clean burning. With the demands for clean burning 
fuels due to environmental concerns and regulations from govern- 
ment agencies, there has been increased interest in the use of 
propane as an ‘environmentally friendly fuel.’ This presentation 
compares the chemical and physical properties of gasoline and 
propane. The advantages of propane are discussed. Engine modifi- 
cations which an improve engine performance when running on 
propane are briefly reviewed. A propane fuel control system being 
developed by Kohler Company, which enables a propane fueled 
engine to meet the stringent 1999 California Air Resources Board 
(CARB) exhaust emission standards and the Canadian Standards 
Association (CSA) indoor standards, is described. 


13034 (CONF-9210183—Vol.2, pp. 2, Paper 22) Alternative 
fuels in small engines. Naydan, T. (Sonex Research, Inc., An- 
napolis, MD (US)). Massachusetts Div. of Energy Resources, 
Boston, MA (United States). [1992]. From Northeast Sustainable 
Energy Association meeting; Boston, MA (United States); 9-10 Oct 
1992. In Transportation alternatives 92: Alternative fueled vehicles: 
Proceedings: Volume 2. 111p. Order Number DE93001500. 
Source: OSTI; NTIS. 

A brief review is given of Chemical Acoustic Charge Conditioning 
(C/ACC) in IC engines and the multifuel, low emissions and fuel 
economy benefits it gives. Three basic designs are covered rang- 
ing from a primarily acoustic mode to a chemical mode (active 
radical species). Experimentally observed improvements in com- 
bustion efficiency produced by both acoustic and chemical charge 
conditioning are demonstrated. Examples of the following single 
cylinder engine types are given: 2 stroke cycle, diesel fueled, car- 
buretted, spark ignited, 1.7 KW light weight motor generator that 
starts and runs automatically under microprocessor control on fuels 
ranging from JP4 to D2 diesel. 


13035 (CONF-9210183-Vol.2, pp. 1, Paper 23) Utility engine 
performance on propane fuel. Carpenter, T. (Tecumseh 
Products, Ann Arbor, MI (US)). Massachusetts Div. of Energy Re- 
sources, Boston, MA (United States). [1992]. From Northeast 
Sustainable Energy Association meeting; Boston, MA (United 
States); 9-10 Oct 1992. In Transportation alternatives 92: Alterna- 
tive fueled vehicles: Proceedings: Volume 2. 111p. Order Number 
DE93001500. Source: OSTI; NTIS. 

A Tecumseh 8 HP side-valve utility engine for snow blower appli- 
cation was run on a dynamometer to determine the performance, 
emissions, and temperature effects while running on a propane 
fuel. The engine was first run on Indolene for comparison, then the 
propane-converted engine was run at a comparable air-to-fuel ra- 
tio, a comparable equivalence ratio, modified spark timing, and 
modified compression ratio. Engine power measurements were 
made along with engine emissions (CO, CO, HC, NOx, and Oz), 
cylinder pressure, and various temperature measurements. Discus- 
sion of the testing will start with an over-view of the California 1994 
standard for utility engines with the accompanying test procedure. 
Indolene testing will be limited to one test at what would be consid- 
ered optimized conditions for compression ratio, air-to-fuel ratio, 
and spark timing. The engine power, temperatures, indicated mean 
effective pressure (IMEP), coefficient of variance of IMEP, raw 
emissions, and specific emissions for this one test are compared 
with the various propane tests. The propane tests include one test 
matching the air-to-fuel ratio for each mode while holding all other 
variables constant with the Indolene test. Similarly, one test was 
run matching equivalence ratio with the Indolene test. One test, run 
at the matched equivalence ratios, was conducted at a modified 
timing at wide open throttle for minimum advance for best torque 
(MBT). The last test increased the compression ratio from 6.4 to 
7.3 and was run at MBT and matched equivalence ratios. 


13036 (CONF-9210183-Vol.2, pp. 3, Paper 24) Outdoor 
power equipment industry addressment of emissions. Liskey, 
J.F. (Outdoor Power Equipment Inst., Inc., Alexandria, VA (US)). 
Massachusetts Div. of Energy Resources, Boston, MA (United 
States). [1992]. From Northeast Sustainable Energy Association 





meeting; Boston, MA (United States); 9-10 Oct 1992. In Trans- 
portation alternatives 92: Alternative fueled vehicles: Proceedings: 
Volume 2. 111p. Order Number DE93001500. Source: OSTI; 
NTIS. 

Over the past 6-8 months the Outdoor Power Equipment Institute 
(OPEl).has worked in a cooperative manner with EPA to address 
emission concerns associated with small engines. In addition, the 
outdoor power equipment industry has worked in other areas to 
protect our nation’s environment. For example, the industry has ad- 
dressed environmental concerns in connection with our nation’s 
landfill crises by promoting the use of certain types of equipment to 
help minimize grass clippings and other debris. The current effort 
with EPA has identified the following sources of emissions associ- 
ated with lawn and garden and utility engines and equipment: 
exhaust, crankcase, evaporative, refueling, engine deterioration, in- 
use maintenance. To address these sources of emissions, OPE| 
has formed a Committee, made up of industry representatives, to 
work closely with EPA staff on technical and research matters. Five 
specific industry working groups have been formed as follows: 
standards development, certification/enforcement, in-use testing, 
spillage, evaporative/industry initiatives. The industry effort with 
EPA will most likely span at least the next year with the result be- 
ing an exhaust standard. Such a standard would be effective for 
engine manufacturers sometime in the 1996 to 1997 timeframe. 
Other areas of emission contributions, such as spillage and evapo- 
rative, will take more time to address and actual reductions will 
take considerable time to be fully effective. Members are manufac- 
turers of powered lawn and garden maintenance products, 
engines, components, and attachment suppliers, as well as indus- 
try related allied services. Member products include walk-behind 
and riding mowers, lawn and garden tractors, snow throwers and 
similar types of equipment. 


13037 (DOE/MC/23174—93/C0144) Coal-fueled diesel loco- 


motive test. Hsu, B.D.; McDowell, R.E.; Confer, G.L.; Basic, S.L. 
General Electric Co., Erie, PA (United States). Transportation Sys- 


tems Business Operation. [1993]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-88MC23174. 
(CONF-921034-42: US Department of Energy contractors review 
meeting on coal-fueled heat engines, advanced PFBC and gas 
stream cleanup systems, Morgantown, WV (United States), 27-28 
Oct 1992). Order Number DE93006396. Source: OSTI; NTIS; GPO 
Dep. 

The biggest challenges to the development of a commercially- 
acceptable coal-fueled diesel-electric locomotive are integrating all 
systems into a working unit that can be operated in railroad ser- 
vice. This involves mainly the following three systems: (1) the 
multi-cylinder coal-fueled diesel engine, (2) the locomotive and en- 
gine controls, and (3) the CWS fuel supply system. Consequently, 
a workable 12-cylinder coal-fueled diesel engine was considered 
necessary at this stage to evolve the required locomotive support 
systems, in addition to gaining valuable multi-cylinder engine oper- 
ating experience. The CWS fuel used during this project was 
obtained from Otisca, Inc. (Syracuse, NY). It was prepared from 
micronized and deashed Kentucky Blue Gem coal to 49.0% coal 
loading by weight, with less than 1% ash and 5 micron mean 
diameter particle size. Its higher heating value was analyzed at ap- 
proximately 34630 kJ/k. Anti-agglomerating additive Triton X-114 
was added to the CWS at GE Transportation Systems at 2% of 
coal weight. The nature of the Otisca CWS fuel makes it inherently 
more difficult to store, pump, and inject than diesel fuel, since con- 
cepts which govern Newtonian or normally viscous liquids do not 
apply entirely to CWS. Otisca CWS tends to be unstable and to 
settle in tanks and lines after a period of time, making it necessary 
to provide a means of agitation during storage. To avoid long term 
settling problems and to minimize losses, piping velocities were de- 
signed to be in the 60-90 m/min range. 


13038 (DOE/MC/23174—93/C0158) Coal-fueled diesel emis- 
sions control technology development: A status report. Cook, 
C.S.; Gal, E.; Mengel, M; van Kleunen, W. General Electric Envi- 
ronmental Services, Inc., Lebanon, PA (United States). [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC23174. (CONF-921034-41: US Department 
of Energy contractors review meeting on coal-fueled heat engines, 
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advanced PFBC and gas stream cleanup systems, Morgantown, 
WV (United States), 27-28 Oct 1992). Order Number DE93006395. 
Source: OSTI; NTIS; GPO Dep. 

Since the last progress report, a 500 acfm system treating a slip 
stream from a single cylinder CWS fuel diesel engine was de- 
signed, constructed and tested. The system, as installed in the 
engine test laboratory, is shown in Figure 1. The system consists 
of a 6 in. diameter pipe with a flow control valve which diverts up 
to 500 acfm of exhaust gas from the single cylinder engine exhaust 
manifold. A gravity feeder injects sorbent into the exhaust gas 
stream which flows into the filter. In addition, anhydrous ammonia 
is injected into the gas stream from a pressurized cylinder to con- 
trol NO, emission. The gas enters the filter housing from the top. 
Turning vanes direct the flow downwards toward the filter elements. 
The gas leaves the filter from the side. A detailed drawing of the 
fitter, a filter element and compressed air system for cleaning the 
filters elements are shown in Figure 2. The filter media elements 
are closely spaced to increase the surface area-to-cloth ratio and to 
meet the space constraints. The filter media is composed of fiber 
metal with 3-5 micron fibers exhibiting good filtration characteristics. 
The fiber metal elements are relatively light and are constructed of 
Iconel or 316 SS, and can operate in the exhaust gas environment. 
High removal efficiency of particulate matter and SO. was achieved 
using the barrier filter. The NO, removal efficiency was somewhat 
lower than was achieved in the bench scale tests, yet more than 
85 % reduction of NO, level could be achieved. 


13039 (DOE/MC/25124—-93/C0159) Testing of a coal-fired 
diesel power plant. Wilson, R.P. (Little (Arthur D.), Inc., Cam- 
bridge, MA (United States)); Balles, E.N.; Benedek, K.R.; Benson, 
C.E.; Rao, K.; Schaub, F.; Kimberley, J.; Itse, D. Little (Arthur D.), 
Inc., Cambridge, MA (United States). [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC25124. (CONF-921034-40: US Department of Energy 
contractors review meeting on coal-fueled heat engines, advanced 
PFBC and gas stream cleanup systems, Morgantown, WV (United 
States), 27-28 Oct 1992). Order Number DE93006394. Source: 
OSTI; NTIS; GPO Dep. 

The POC coal-fired power plant consists of a Cooper-Bessemer 
LSC-6 engine (15.5 inch bore, 22 inch stroke) rated at 400 rev/min 
and 208 psi bmep producing approximately 1.8 MW of power. The 
power plant is fueled with ‘engine grade’ coal slurry which has 
been physically cleaned to an ash level of approximately 1.5 to 2% 
(dry basis) and has a mean particle size of approximately 12 mi- 
cron. CWS is injected directly into the combustion chamber through 
a fuel injector (one per cylinder) which was designed and devel- 
oped to be compatible with the fuel. Each injector is fitted with a 19 
orifice nozzle tip made with sapphire inserts in each orifice. The 
combustion chambers are fitted with twin diesel pilot injectors 
which provide a positive ignition source and substantially shorten 
the ignition delay period of the CWS fuel. Durable coatings (typi- 
cally tungsten carbide) are used for the piston rings and cylinder 
liners to reduce wear rates. The emission control system consists 
of SCR for NO, control, sodium sorbent injection for SO, control, 
and a cyclone plus baghouse for particulate capture. The cyclone 
is installed upstream of the engine turbocharger which helps pro- 
tect the turbine blades. 


13040 (NEI-NO-312) Numerical simulation of turbulent 
flow and combustion in a four stroke homogeneous charge 
internal combustion engine. Grimsmo, B. Trondheim Univ. (Nor- 
way). Norges Tekniske Hoegskole. Dec 1991. 282p. Order Number 
DE93769949. Source: OSTI; NTIS. 

The present thesis describes, demonstrates and discusses a 
developed method for numerical simulation of reacting and non- 
reacting turbulent flows in a flexible space-time-system. This 
method is applied to simulate the flow and combustion in a two di- 
mensional axis symmetric piston cylinder of an Otto engine. The 
Eddy Dissipation Concept (EDC) of Magnussen is applied to pre- 
dict the turbulent combustion. The newest version of this concept 
is described. This version is basically the same as the earlier 
model, only a minor change in the description of mass fraction of 
fine structure being able to react, now gives a slightly steeper tur- 
bulent flame front and a faster burnup. The k-e-model used is 
extended with two additional terms which include compression/ 
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expansion effects due to piston movement and flame expansion 
and effects caused by pressure density interaction, generated by 
the flame. Calculations have been done for the complete four 
stroke cycle of a two dimensional axis symmetric simple flat 
headed pancake piston engine. The unsophisticated geometry has 
been selected for reasons of simplicity and saving computer time, 
addressing the main efforts to the treatment and understanding of 
the modeling of the non-resolvable physical processes of the com- 
plex flow and combustion during the four strokes of the Otto 
engine cycle. The results obtained show good agreement with ex- 
perimental data found in the literature. The thesis demonstrates 
and discusses the applicability of the EDC concept for calculations 
of combustion in engines. It also discusses the application of the 
extended k-e-model and demonstrates its effect on the combustion. 
The thesis also discusses and gives comments on many general 
topics connected to the treatment and basic understanding of en- 
gine turbulence in numerical calculation. 97 refs., 92 figs., 2 tabs. 


3303 Electric-Powered Systems 


Refer also to citation(s) 12384, 12916, 13006, 13729 


13041 (ANLU/CMT/CP-75182) Variable pressure insulating 
jackets for high-temperature batteries. Nelson, P.A.; Chilenskas, 
A.A.; Malecha, R.F. Argonne National Lab., IL (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-920801-29: 27. 
intersociety energy conversion engineering conference, San Diego, 
CA (United States), 3-7 Aug 1992). Order Number DE93006404. 
Source: OSTI; NTIS; GPO Dep. 

A new method is proposed for controlling the temperature of 
high-temperature batteries namely, varying the hydrogen pressure 
inside of multifoil insulation by varying the temperature of a re- 
versible hydrogen getter. Calculations showed that the rate of heat 
loss through 1.5 cm of multifoil insulation between a hot-side tem- 
perature of 425°C and a cold-side temperature of 25°C could be 
varied between 17.6 W/m? and 7,000 W/m?. This change in heat 
transfer rate can be achieved by varying the hydrogen pressure 
between 1.0 Pa and 1,000 Pa, which can be done with an avail- 
able hydrogen gettering alloy operating in the range of 50°C to 
250°C. This approach to battery cooling requires cylindrical insulat- 
ing jackets, which are best suited for bipolar batteries having round 
cells approximately 10 to 18 cm in diameter. 


13042 (ANL/CMT/RP-78324) ANL’s electric vehicle battery 
activities for USABC: Progress report, Aprit+-September 1992. 
Argonne National Lab., IL (United States). Chemical Technology 
Div.; United States Advanced Battery Consortium (United States). 
[1992]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93005691. Source: OSTI; NTIS; GPO Dep. 

The Electrochemical Technology Program at Argonne National 
Laboratory (ANL) provides advanced battery R&D; technology 
transfer to industry; technical analyses, assessments, modeling, 
and databases; and independent testing and post-test analyses of 
advanced batteries. These capabilities and services are being 
offered to the US Advanced Battery Consortium (USABC) and Co- 
operative Research and Development Agreements (CRADA) are 
being negotiated for USABC-sponsored work at ANL. A small por- 
tion of DOE’s cost share for USABC projects has been provided to 
ANL to continue R&D and testing activities on key technologies 
that were previously supported directly by DOE. This report sum- 
marizes progress on these USABC projects during the period of 
April | through September 30, 1992. In this report, the objective, 
background, technical progress, and status are described for each 
task. The work is organized into the following task areas: 1.0 
Lithium/Sulfide Batteries; 2.0 Nickel/Metal Hydride Support 3.0 EV 
Battery Performance and Life Evaluation. 


13043 (CONF-9210183—Vol.2, pp. 1, Paper 1) The electric 
vehicle challenge. Wallace, J.R. (Ford Motor Co., Dearborn, MI 
(US)). Massachusetts Div. of Energy Resources, Boston, MA 
(United States). [1992]. From Northeast Sustainable Energy Asso- 
ciation meeting; Boston, MA (United States); 9-10 Oct 1992. In 
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Transportation alternatives 92: Alternative fueled vehicles: Pro- 
ceedings: Volume 2. 111p. Order Number DE93001500. Source: 
OSTI; NTIS. 

The ‘zero’ tailpipe emission of the electric vehicle makes it an at- 
tractive option for improving air quality, especially in the urban or 
city environment where the reduced range of the vehicle can still 
meet the needs of the customer. There are some major hurdles to 
overcome, however, in bringing this technology to market. Since 
most of the vehicle system is new technology, the cost at market 
introduction is not competitive with today’s conventional vehicles 
and it will take a number of years to bring these costs down. One 
of the keys to this, of course, is development of a lower cost bat- 
tery with higher energy density and longer lifetime. A reasonable 
level of infrastructure to ‘refuel’ (recharge) the battery needs to be 
in place also before the customer will be comfortable with the elec- 
tric vehicle. Our public policymakers are facing complex issues as 
they consider what role the electric vehicle should play in our fu- 
ture. Along with all of the many environmental and energy issues, 
they have to consider the impact on our economy, our competitive 
position in a world market, possible changes in lifestyles, different 
needs on a regional basis, and all with the least disruption possi- 
ble. The order of magnitude of the challenge is huge and the 
decisions are difficult for everyone involved. 


13044 (CONF-9210183—Vol.2, pp. 3, Paper 2) Transportation, 
energy, and the global environment. Kendall, H.W. Massachu- 
setts Div. of Energy Resources, Boston, MA (United States). 
[1992]. From Northeast Sustainable Energy Association meeting; 
Boston, MA (United States); 9-10 Oct 1992. In Transportation alter- 
natives 92: Alternative fueled vehicles: Proceedings: Volume 2. 
111p. Order Number DE93001500. Source: OSTI; NTIS. 

The need for electric and other alternatively fueled vehicles is re- 
viewed. To properly evaluate these transportation alternatives, one 
most not look at automobiles or buses in isolation, but must view 
them as a part of larger systems. These systems should be viewed 
in the broader context of trends that are shaping the entire global 
environment. Transportation practices and expectations for the fu- 
ture mirror, in a small but very important way, the larger issues we 
all face. The essential resources under stress are the atmosphere, 
water resources, oceans, soil, forests, and living species. The need 
for electric vehicles, as a part of the solution to Americas trans- 
portation needs is discussed. To be meaningful these vehicles 
must obtain their energy from renewable sources - sources that do 
not add to greenhouse warming. 


13045 (CONF-9210183—Vol.2, pp. 1, Paper 3) BMW abstract 
electric vehicle program. Ziwica, K.H. Massachusetts Div. of En- 
ergy Resources, Boston, MA (United States). [1992]. From 
Northeast Sustainable Energy Association meeting; Boston, MA 
(United States); 9-10 Oct 1992. In Transportation alternatives 92: 
Alternative fueled vehicles: Proceedings: Volume 2. 111p. Order 
Number DE93001500. Source: OSTI; NTIS. 

The presentation provides a general overview of BMW's Electric 
Vehicle Program including specifics about its first ‘purpose built’ 
electric vehicle, the ‘E1’ for the European market and the ‘E2’ for 
the US market. Details are provided in respect to technologies con- 
sidered for the power source, drivetrain and safety system. The 
environmental issues with respect to material resource reclamation 
are discussed and an outlook to the future is provided on the E1 
and E2, which apply advanced automotive recycling principles. 


13046 (CONF-9210183—Vol.2, pp. 9, Paper 4) State of Call- 
fornia and City of Los Angeles initiatives promoting electric 
vehicles. Cherry, T.R. (Los Angeles Department of Water and 
Power, CA (US)). Massachusetts Div. of Energy Resources, 
Boston, MA (United States). [1992]. From Northeast Sustainable 
Energy Association meeting; Boston, MA (United States); 9-10 Oct 
1992. In Transportation alternatives 92: Alternative fueled vehicles: 
Proceedings: Volume 2. 111p. Order Number DE93001500. 
Source: OSTI; NTIS. 

Even before the California Air Resources Board adopted the 
Low-Emission Vehicle/Clean Fuels Regulations (LEV Regulations) 
during November of 1990, the State of California had enacted sev- 
eral pieces of legislation to encourage the use of alternative-fueled 
vehicles. However, with the Electric Vehicle (EV) being introduced 





in to the State of California by 1998 to comply with the Zero- 
Emission Vehicle (ZEV) portion of the LEV Regulations, the State 
of California along with county and city governments must aggres- 
sively pursue additional legislation to support the commercialization 
of EVs and the deployment of the supporting infrastructure. 


13047 (CONF-9210183—Vol.2, pp. 3, Paper 5) Alternative fu- 
els: Can they, should they replace gasoline?. Plotkin, S. 
(Congressional Office of Technology Assessment, Washington, DC 
(US)). Massachusetts Div. of Energy Resources, Boston, MA 
(United States). [1992]. From Northeast Sustainable Energy Asso- 
ciation meeting; Boston, MA (United States); 9-10 Oct 1992. In 
Transportation alternatives 92: Alternative fueled vehicles: Pro- 
ceedings: Volume 2. 111p. Order Number DE93001500. Source: 
OSTI; NTIS. 

The reasons why alternative fuels should replace gasoline are 
discussed. The problems encountered in using alternative fuels 
instead of gasoline are reviewed. Gasoline is one of the least ex- 
pensive commercially available liquids in the USA, yet it is a highly 
refined and effective fuel. It combines a high energy density with 
an ample supply, an extensive infrastructure, many years experi- 
ence in handling and using it, superb consumer acceptance, and a 
rapidly improving formulation due to environmental requirements. It 
is concluded that in the short term, the alternative fuels will be 
more expensive than gasoline and real benefits to urban air quality 
are possible with alternative fuels, but the extent of these benefits 
changes not only with different fuels but also with different design 
decisions and development scenarios. 


13048 (DOE/ID/13048-T1) Electric G-Van demonstration 


and commercial assessment project: Final report. Braga, B.D. 
(Electric Power Research Inst., Palo Alto, CA (United States)). EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Dec 1992. 55p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO7-911D13048. Order Number DE93009057. Source: 
OSTI; NTIS; GPO Dep. 

The Electric Power Research Institute was awarded this grant to 


continue the joint effort initiated by EPRI, and VE International to 
proceed beyond the prototype phase of the electric G-Van develop- 
ment. The goal of EPRI and VEHMA was to develop a market for 
the electric G-Van, and to distribute them to commercial fleet oper- 
ators. The objective of this project was to produce G-Vans in a 
production facility that would be comparable to the GMC Truck 
internal combustion engine Vandura Van produced by General Mo- 
tors in quality, reliability, durability and safety. An initial market 
assessment/demonstration phase of sixty (60) vehicles was to be 
undertaken, with the ability to expand production volume quickly to 
meet market demands. Brief description of each task of this grant 
is given and the actions taken by EPRI to complete them. 


13049 (EGG-EP-—10295) Electric and hybrid vehicle pro- 
gram; Site Operator Program: Quarterly progress report, 
January—March 1992 (Second quarter of fiscal year 1992). War- 
ren, J.F. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
May 1992. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE93005239. Source: OSTI; NTIS; GPO Dep. 

Activities during the second quarter included the second meeting 
of the Site Operators in Phoenix, AZ in late April. The meeting was 
held in conjunction with the Solar and Electric 500 Race activities. 
Delivery of vehicles ordered previously has begun, although two of 
the operators are experiencing some delays in receiving their vehi- 
cles. Public demonstration activities continue, with an apparent 
increasing level of awareness and interest being displayed by the 
public. Initial problems with the Site Operator Database have been 
corrected and revised copies of the program have been supplied to 
the Program participants. Operating and Maintenance data is being 
supplied and submitted to INEL on a monthly basis. Interest in the 
Site Operator Program is being reflected in requests for information 
from several organizations from across the country, representing a 
wide diversity of interests. These organizations have been referred 
to existing Site Operators with the explanation that the program will 
not be adding new participants, but that most of the existing organi- 
zations are willing to work with other groups. The exception to this 
was the addition of Potomac Electric Power Company (PEPCO) to 
the program. PEPCO has been awarded a subcontract to operate 
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and maintain the DOE owned G-Van and Escort located in Wash- 
ington, DC. They will provide data on these vehicles, as well as a 
Solectria Force which PEPCO has purchased. The Task Force in- 
tends to be actively involved in the infrastructure development in a 
wide range of areas. These include, among others, personnel de- 
velopment, safety, charging, and servicing. Work continues in these 
areas. York Technical College (YORK) has completed the draft out- 
line for the EV Technician course. This is being circulated to 
organizations around the country for comments. Kansas State Uni- 
versity (KSU) is working with a private sector company to develop 
a energy dispensing meter for opportunity charging in public areas. 


3304 Hybrid Systems 
Refer also to citation(s) 12916, 13049 


3307 Emission Control 


Refer also to citation(s) 12958, 13029, 13031, 13032, 13033, 
13035, 13036, 13291, 13736 


13050 (IS-T-1635) Theoretical predictions of platinum- 
rhodium bimetallic catalysts. Schoeb, A.M. Ames Lab., IA 
(United States). 27 Jan 1993. 81p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-82. Order 
Number DE93007540. Source: OSTI; NTIS; INIS; GPO Dep. 

After a general introduction to supported bimetallic catalysts and 
automobile catalytic converters (supports, base metal promoters, 
noble metals, deterioration of 3-way catalysts, current/future tech- 
nology), a paper is presented for surface segregation in bimetallic 
catalysts: The catalytic properties are influenced by the structure of 
the cluster surface. Two methods are described to treat this prob- 
lem, from the demanding corrected effective medium (CEM) theory 
(a non-self-consistent density functional based method) and the 
simple method of surface modified pair potentials. Predictions are 
compared with experiment for the heat of formation in Rh,Pt,_, al- 
loys and for surface segregation in Rho 9Ptp.4(111). Results on 
shape, site composition, surface micromixing are shown for 201 
atom clusters (dispersion of 0.6) and RhyPt;_,(111). The CEM cal- 
culated cohesive energy of Rh is slightly smaller than for Pt, but 
the surface energy of Rh is larger: the driving force for surface 
segregation is the relative surface energies, not the relative cohe- 
sive energies. One can predict surface energy differences by 
accounting for the variation of the bond energy with coordination. 
Recommendations for the development of improved automobile ex- 
haust catalysts are given. The Monte Carlo bimetallic simulation 
program is described. 


3308 Alternative Fuels 
Refer also to citation(s) 11823, 12307, 13037, 13039 


13051 (DOE/MC/26305-3257) Novel injector techniques for 
coal-fueled diesel engines: Final report. Badgley, P.R. Adiabat- 
ics, Inc., Columbus, IN (United States). Sep 1992. 100p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC26305. Order Number DES93000244. Source: 
OSTI; NTIS; GPO Dep. 

This report, entitled “Novel Injector Techniques for Coal-Fueled 
Diesel Engines,” describes the progress and findings of a research 
program aimed at development of a dry coal powder fuel injector in 
conjunction with the Thermal Ignition Combustion System (TICS) 
concept to achieve autoignition of dry powdered coal in a single- 
cylinder high speed diesel engine. The basic program consisted of 
concept selection, analysis and design, bench testing and single 
cylinder engine testing. The coal injector concept which was se- 
lected was a one moving part dry-coal-powder injector utilizing air 
blast injection. Adiabatics has had previous experience running 
high speed diesel engines on both direct injected directed coal- 
water-slurry (CWS) fuel and also with dry coal powder aspirated 
into the intake air. The Thermal Ignition Combustion System 
successfully ignited these fuels at all speeds and loads without re- 
quiring auxiliary ignition energy such as pilot diesel fuel, heated 
intake air or glow or spark plugs. Based upon this prior experience, 
it was shown that the highest efficiency and fastest combustion 
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was with the dry coai, but that the use of aspiration of coal resulted 
in excessive coal migration into the engine lubrication system. 
Based upon a desire of DOE to utilize a more modern test engine, 
the previous naturally-aspirated Caterpillar model 1Y73 single cylin- 
der engine was replaced with a turbocharged (by use of shop air 
compressor and back pressure control valve) single cylinder ver- 
sion of the Cummins model 855 engine. 


13052 (EGG-M-92057) Near earth object fuels (neo-fuels): 
Discovery, prospecting and use. Zuppero, A.C.; Jacox, M.G. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). 25 Aug 1992. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. (CONF-9208154-2: 43. congress of 
the International Astronautical Federation (IAF), Washington, DC 
(United States), 28 Aug - 5 sep 1992). Order Number 
DE93005185. Source: OSTI; NTIS; GPO Dep. 

The 1992 discovery of a water-ice, near-Earth object (NEO) in 
the space near Earth is evaluated as a source of rocket fuel and 
life support materials for Earth orbit use. Nuclear thermal rockets 
using steam propellant are evaluated and suggested. The space 
geological formation containing such water-rich NEO’s is described. 
An architecture couples near-Earth object fuels (neo-fuel) extrac- 
tion with use in Earth orbits. Preliminary mass payback analyses 
show that space tanker systems fueled from space can return in 
excess of 100 times their launched mass from the NEO, per trip. 
Preliminary cost estimates indicate neo-fuel costs at Earth orbit can 
be 3 orders of magnitude below today’s cost. A suggested re- 
source verification plan is presented. 
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3501 Policy, Negotiations, and Legislation 


Refer also to citation(s) 12270 


3502 Proliferation 
Refer also to citation(s) 12700, 12925 


13053 (INIS-mf-13461, pp. 23-33) Statement to the 47th 
session of the United Nations General Assembly. Blix, H. (inter- 
national Atomic Energy Agency, Vienna (Austria)). International 
Atomic Energy Agency, Vienna (Austria). 1993. [83p.] (CONF- 
9209318-: Statement to the 36th session of the General 
Conference of the International Atomic Energy Agency 21 Septem- 
ber 1992; Statement to the 47th session of the United Nations 
General Assembly 21 October 199; Statement to the 36th session 
of the In Statement to the 36th session of the General Conference 
of the International Atomic Energy Agency 21 September 1992; 
Statement to the 47th session of the United Nations General As- 
sembly 21 October 1992. Order Number DE93618630. Source: 
OSTI; NTIS (US Sales Only); INIS. 

IAEA Director General, Hans Blix, in his statement to the 47th 
session of the United Nations General Assembly on 21 October 
1992, reminded that 1992 marks the fiftieth anniversary of con- 
trolled nuclear fission and the thirty-fifth anniversary of the IAEA. 
He specially commented on the various measures taken during the 
past year to strengthen the IAEA’s safeguards system as a part of 
the challenge to reduce the risk of a further spread of nuclear 
weapons. He also discussed the role of the IAEA in the fields of 
nuclear safety, nuclear waste, transfer of technology and assis- 
tance to developing countries and the financing and management 
of the Agency within the UN system. 


13054 


(UCRL-ID-110392) An appreciation of a paper by 
Viadimir Pavlovich Akimov, Senior Scientific Associate at the 
Institute of US and Canadian Studies. Reinhardt, G.C. Lawrence 
Livermore National Lab., CA (United States). Mar 1992. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


W-7405-ENG-48. Order Number DE93007405. Source: 
NTIS (US Sales Only); GPO Dep. 
From JPRS-TAC-91-005-L 17, September 1991, pp. 15-25. 
In this paper, Akimov describes an approach to stability studies 
based on a rather different set of ideas than those of the author, 


OSTI; 
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and he uses his own structure to analyze some hypothetical strate- 
gic force structures under START. We took the same force 
structures, insofar as they could be reconstructed from the data in 
Akimov’s paper, and used our own formulation of prevenient stabil- 
ity to make a similar study. Our results differ from Akimov’s. On 
reflection, it is disturbing, but not surprising that two such stability 
studies should differ: disturbing because one would hope that inde- 
pendent analyses of the same problem would give similar results; 
not surprising because the theoretical structures used to define sta- 
bility are not in complete agreement, and the basic assumptions as 
the to forces differ in such ways as doctrine, component effective- 
ness and vulnerability. Nevertheless, if two sides are to agree as to 
the stability of a situation given certain force reductions, this agree- 
ment should be analytic rather than politic. Otherwise there is 
grave risk of one side eventually coming to the view that a given 
arrangement or treaty is destabilizing. We need to bear in mind 
that a situation is unstable if it appears to be so in the eyes of ei- 
ther one of the two parties. For this reason it is important that the 
two sides understand one another's reasoning-not necessarily that 
they use the same reasoning; hence, this paper. 


3503 Verification 
Refer also to citation(s) 13605, 13620 


13055 (ANL/ACTV-92/2) Demonstration prototype gamma- 
ray hodoscope alternative to CARGOSCAN™ for rocket stage 
monitoring: Final report, FY 1992. Dickerman, C.E.; Boyar, R.E.; 
Regis, J.P.; Travis, D.J. Argonne National Lab., IL (United States). 
Nov 1992. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93006908. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The potential of the gamma-ray hodoscope as a less expensive 
and less intrusive alternate to CARGOSCAN for rocket stage moni- 
toring has been demonstrated in measurements with a full-scale 
prototype gamma-ray hodoscope system. After preliminary tests at 
Argonne and other laboratories, the system was shipped to the 
Technical On-Site Inspection (TOSI) simulation facility at Albu- 
querque NM, and used for a series of “blind” tests conducted 
under the supervision of Sandia and Brookhaven personnel. A low- 
level Co-60 source was adequate for hodoscope determination of 
the locations of the diameter and end edges of the rocket motor 
items inside a missile-shipping railcar. The system was not fooled 
by the “simple spoofing” attempts made during the TOSI runs. 
However, most of the “complex spoofing” attempts were successful 
with this low-resolution system. Although not optimized for portable 
service, the prototype was unpacked and set up by the three- 
person ANL team within four hours, and taken down and packed 
by the same team within four hours. The prototype was returned to 
Argonne, where the detector arrays were reconfigured and used 
successfully to detect a complex spoofing simulation in which an 
SS-20 is loaded inside an SS-25 shell, and the annulus outside the 
SS-20 is packed with material at solid-fuel density. The hodoscope 
uses a technology proven by over twenty-five years experience; it 
does not require a complex accelerator or large expensive gamma- 
ray detectors. As a result of its modular, commercial, off-the-shelf 
technology, the hodoscope is expected to be more reliable, much 
lower in cost, and less intrusive than the CARGOSCAN ™ as ap- 
plied to either fixed portal monitoring or portable on-site inspection 
of rockets and other treaty-limited items. The level of hodoscope 
resolution may be adjusted, in a trade-off between intrusiveness 
and resistance to complex spoofing attempts, as part of a suitably 
defined inspection system. 


13056 (DOE/DP/OAC/VT-92B) Verfication Technologies, 
third quarter 1992. Staehle, G. (Lawrence Livermore National 
Lab., CA (United States)); Stull, S.; Talaber, C. (eds.). Lawrence 
Livermore National Lab., CA (United States); USDOE Office of 
Arms Control and Nonproliferation, Washington, DC (United 
States). [1992]. 41p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93007532. Source: OSTI; NTIS; GPO Dep. 

Tag and seal development has targeted primarily the on-site in- 
spections of arms-control treaty-limited items. This issue provides a 
summary of overall projects and results. The following are covered: 





reflective particle tags, python seal, Star fiber-optic seal, ultrasonic 
intrinsic tagging, buddy tags, electronic identification devices, holo- 
graphic correlation system, microvideography of intrinsic or applied 
features, plastic casting fingerprints, tamper tapes (overview), and 
shrink-wrap seals. 


13057 (LA-12480-T) The theory for, and demonstration of, 
information theory applied to radar target identification. Briles, 
S.D. Los Alamos National Lab., NM (United States). Jan 1993. 
216p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93006393. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The desire for a radar system to be able to identify a target 
under interrogation has motivated a long standing interest in deter- 
mining the best possible performance of such radar target 
identification systems. With the advent of Ultra-Wideband radar, 
radar target identification became a more feasible task. Experimen- 
tal performance has usually been presented without relationships 
to the difficulty of the problem, and design has primarily taken a 
trial and error approach. In this research tools are developed that 
can aid in the design of identification systems by applying informa- 
tion theory to the radar target identification problem. Specifically, 
by using the Bayes rate-distortion function, the minimum probability 
of error can be determined for the radar system in use and for the 
level of noise the system operates under. Performance changes, 
with such parameters as bandwidth, can be determined by using 
the Bayes rate-distortion function and calculations of mutual infor- 
mation for the various parameters. Proofs of the theoretical bases 
for using information theory for radar target identification are in- 
cluded. The continuous channel, inherent to the radar problem, is 
used in developing all proofs presented. An intuitive basis for using 
information theory is also presented from a signal detection theory 
background. Validity of the theory is demonstrated by using experi- 
mental radar target signatures of different bandwidths in Monte 
Carlo simulations. In addition, a method for computing mutual infor- 
mation is derived and performed on the experimental radar 
signatures to support the theory. 
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Refer also to citation(s) 11694, 11896, 12624, 13021, 13449 


13058 (ANL/MCT/RP-77582, pp. 66-76) Tribology. Erck, 
R.A.; Erdemir, A.; Fenske, G.R. Argonne National Lab., IL (United 
States). Materials and Components Technology Div. Nov 1992. In 
Materials and Components Technology Division research summary, 
1992. 158p. Order Number DE93004228. Source: OSTI; NTIS; 
INIS. 

The Tribology Section conducts research and development on 
low-friction and wear-resistant surface coatings and treatments ap- 
plied to ceramic and high-temperature metal substrates, for use 
under high load at high temperatures in aggressive chemical atmo- 
spheres. These coatings are primarily intended to protect 
engine-component surfaces undergoing sliding and rolling contact 
in low-heat-rejection diesels, automotive gas turbines, and other 
advanced engines being developed under the sponsorship of the 
DOE Office of Transportation Technologies, and US industry. In ad- 
dition, the Section provides technical direction and administrative 
support to the DOE Office of Transportation Materials within the 
Office of Transportation Technologies. 


13059 (DOE/ER-0581P) Materials Sciences programs, Fis- 
cal Year 1992. USDOE Office of Energy Research, Washington, 
DC (United States). Materials Sciences Div. Feb 1993. 152p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93009433. Source: OSTI; NTIS; INIS; GPO Dep. 

The Materials Sciences Division supports basic research on ma- 
terials properties and phenomena important to all energy systems. 
This report contains a listing of research underway in FY 1992 
together with an index to the Division's programs. Recent publica- 
tions from Division-sponsored panel meetings and workshops are 
listed. The body of the report is arranged under the following sec- 
tion headings: laboratories, grant and contract research, small 
business innovation research, major user facilities, other user facili- 
ties, funding levels, and index. 
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13060 (EUR-14492) Annual report 1991. Institute for Ad- 
vanced Materials. Commission of the European Communities, 
Luxembourg (Luxembourg). 1992. [104p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Institute executed in 1991 the R and D programme on ad- 
vanced materials of the Joint Research Centre and contributed to 
the programmes: reactor safety, radio-active waste management, 
fusion technology and safety, nuclear fuel and actinide research. 
The supplementary programme: Operation of the High Flux Reac- 
tor is presented in condensed form. A full report is published 
separately. (Author). refs., figs., tabs. 


13061 (NREL/CP-412-5007, pp. 11.1-11.11) Plasma-aided 
manufacturing. Shohet, J.L. (Univ. of Wisconsin, Madison (US)). 
National Renewable Energy Lab., Golden, CO (United States). Sep 
1992. (CONF-9112112-: Current status, research needs, and op- 
portunities in applications of surface processing applications to 
transportation and utilities technologies, Washington, DC (United 
States), 10-12 Dec 1991). In Current status, research needs, and 
opportunities in applications of surface processing to transportation 
and utilities technologies: Proceedings of a December 1991 work- 
shop. 426p. Order Number DE92016446. Source: OSTI; NTIS. 

Plasma-aided manufacturing, the use of electrically charged par- 
ticles in the manufacturing process, is used for producing new 
materials with unusual and superior properties, developing new 
chemical compounds and processes, machining, and altering and 
refining materials and surfaces. It has direct applications to semi- 
conductor fabrication, materials synthesis, welding, _ lighting, 
polymers, anti-corrosion coatings, machine tools, metallurgy, elec- 
trical and electronics devices, hazardous waste removal, 
high-performance ceramics, and many other items in both high- 
technology and the more traditional industries. This paper 
describes the nature of plasma-aided manufacturing and how it ap- 
plied to materials coating. 


13062 (ORNL/TM-—12282) High Temperature Materials Lab- 
oratory fifth annual report, October 1991-September 1992. 
Tennery, V.J.; Foust, F.M. Oak Ridge National Lab., TN (United 
States). Dec 1992. 84p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93007792. Source: OSTI; NTIS; GPO Dep. 

The High Temperature Materials Laboratory (HTML) has com- 
pleted its fifth year of operation as a designated Department of 
Energy (DOE) User Facility at the Oak Ridge National Laboratory 
(ORNL). Growth of the User Program is evidenced by the number 
of outside institutions executing user agreements since the facility 
began operation in 1987. A total of 145 nonproprietary agreements 
(77 university and 68 industry) and 30 proprietary agreements (2 
university, 28 industry) are now in effect. Five other government fa- 
cilities have also participated in the User Program. Thirty-six states 
are represented by these interactions. Eighty-one nonproprietary 
research proposals (44 from university, 36 from industry, and 1 
other government facility) and six proprietary proposals were con- 
sidered during this reporting period. Research projects active in FY 
1992 are summarized. 
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Refer also to citation(s) 11769, 11900, 11901, 11902, 11903, 
11904, 11905, 11906, 11907, 11908, 11909, 11910, 11911, 11912, 
11913, 11914, 11915, 11916, 11917, 11918, 11919, 11920, 11921, 
11922, 11923, 11924, 11925, 11926, 11927, 11928, 11929, 11930, 
11931, 11932, 11933, 11934, 11935, 11936, 11937, 11938, 11939, 
11940, 11941, 11945, 11990, 12063, 12130, 12144, 12175, 12184, 
12196, 12206, 12282, 12291, 12357, 12438, 12444, 12445, 12454, 
12541, 12551, 12555, 12573, 12583, 12645, 12650, 12713, 12729, 
12737, 12756, 12758, 12774, 12965, 13050, 13238, 13240, 13241, 
13242, 13276, 13278, 13291, 13292, 13295, 13297, 13324, 13326, 
13425, 13468, 13491, 13704, 14456, 14503, 14517, 14525 


13063 (ANL/MSD/CP-78798) Magnetic excitations in anti- 
ferromagnetically coupled superlattices: Fe/Mo and Fe/Cr. 
Grimsdtich, M.; Kumar, S.; Fullerton, E.E. Argonne National Lab., 
IL (United States). Jan 1993. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
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(CONF-$211193—2: 7. Latin-American symposium on surface sci- 
ence, Bariloche (Argentina), 14-21 Nov 1992). Order Number 
DE93007894. Source: OSTI; NTIS; INIS; GPO Dep. 

Here we report the results of a Brillouin light scattering (BLS) 
study of magnetic excitations in antiferromagnetically (AF) coupled 
Fe/Mo and Fe/Cr superlattices. This technique, already been ap- 
plied to AF coupled tri-layer films shows that these systems reflect 
coupling (ferromagnetic and antiferromagnetic) between ferromag- 
netic layers. However since in ordinary magnetic superlattices, new 
collective modes exist resulting from dipolar coupling of the 
ferromagnetic layers, it could be expected that these new antiferro- 
magnetic systems will also show novel behaviour. In this 


manuscript, only the magnetization and BLS results are presented 
and discussed. 


13064 (BNL-48401) Current problems in plasma spray pro- 
cessing. Berndt, C.C. (State Univ. of New York, Stony Brook, NY 
(United States). Thermal Spray Lab.); Brindley, W.; Goland, A.N.; 
Herman, H.; Houck, D.L.; Jones, K.; Miller, R.A.; Neiser, R.; Riggs, 
W.; Sampath, S.; Smith, M.; Spanne, P. Brookhaven National Lab., 
Upton, NY (United States). [1991]. 46p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9109149-2: Symposium on fundamentals and applications 
of plasma-spray processing, Upton, NY (United States), 23-25 Sep 
1991). Order Number DE93006680. Source: OSTI; NTIS; GPO 
Dep. 

This detailed report summarizes 8 contributions from a thermal 
spray conference that was held in late 1991 at Brookhaven Na- 
tional Laboratory (Upton, Long Island, NY, USA). The subject of 
“Plasma Spray Processing” is presented under subject headings of 
Plasma-particle interactions, Deposit formation dynamics, Thermal 
properties of thermal barrier coatings, Mechanical properties of 
coatings, Feed stock materials, Porosity: An integrated approach, 
Manufacture of intermetallic coatings, and Synchrotron x-ray micro- 
tomographic methods for thermal spray materials. Each section is 
intended to present a concise statement of a specific practical and/ 
or scientific problem, then describe current work that is being per- 
formed to investigate this area, and finally to suggest areas of 
research that may be fertile for future activity. 


13065 (CBI-R-92-2) Corrosion threshold value and corro- 
sion rate in reinforced concrete. Pettersson, Karin. Swedish 
Cement and Concrete Research iInst., Stockholm (Sweden). 1992. 
43p. Order Number DES3769989. Source: OSTI; NTIS. 

Corrosion of steel in Portland cement concrete occurs whenever 
the external influences change the composition of the pore solution. 
Steel is passive in the highly alkaline environment of the Portland 
cement pore solution. Chloride ions and carbonation of the con- 
crete can destroy this passivity and result in corrosion of the steel. 
The aim of this investigation was to determine the influence of a 
number of factors on the critical content of chloride necessary to 
initiate corrosion, and the corrosion rate of steel embedded in mor- 
tar. The critical chloride content required to destroy the passivity 
and the corrosion rate of steel were measured indirectly and di- 
rectly using the polarization resistance technique. The results of 
this investigation show that the water/binder ratio and the contents 
of fly ash and micro silica are the factors that influence the critical 
chloride content and corrosion rate. (22 refs., 15 figs., 4 tabs.). 


13066 (CEA-CONF—-11126) Magnetic properties of Dy/Zr 
multilayers. Luche, M.C. (CEA Centre d’Etudes de Grenoble, 38 
(France). Dept. de Recherche Fondamentale sur la Matiere Con- 
densee); Baudry, A.; Boyer, P. CEA Centre d’Etudes de Grenoble, 
38 (France). Dept. de Recherche Fondamentale sur la Matiere 
Condensee. 1992. [8p.] (CONF-9209227—: Symposium on mag- 
netic ultrathin films, multilayers, and surfaces, Lyon (France), 7-10 
Sep 1992). Source: OSTI; NTIS (US Sales Only); INIS. 
[Dy(xA)/Zr(30A)], superlattices (x < 30), were evaporated under 
ultra-high vacuum on Si(100) substrates. Magnetization measure- 
ments indicate that the antiferromagnetic transition occurring at 
178K in bulk Dy is suppressed in the multilayers. This phenomenon 
is attributed to magnetoelastic effects induced by strains at Zr/Dy 
interfaces. A perpendicular magnetic anisotropy takes place for x < 
15. However, the magnetic anisotropy is found to depend markedly 
on the technique used for Dy deposition. (author). 11 refs., 4 figs. 
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13067 (CEA-CONF-11127) Tensile properties of neutron ir- 
radiated 316Ti and 15-15Ti steels. Fissolo, A. (CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Tech- 
nologie des Materiaux); Levy, V.; Seran, J.L.; Maillard, A.; Royer, 
J.; Rabouille, O. CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Technologie des Materiaux. 1992. [17p.] 
(CONF-920673—: 16. annual symposium of American Society of 
Testing and Materials (ASTM) on effects of radiation on materials, 
Denver, CO (United States), 21-25 Jun 1992). Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper deals with the tensile behavior of CW316Ti and 
CW15-15Ti Phenix fuel pin cladding. The tensile tests were con- 
ducted on defueled tubes irradiated up to 115 dpa® in the 400-640 
deg C temperature range. Test temperature corresponds essen- 
tially to irradiation temperature. The results emphasize that 
although irradiation induces a reduction of ductility, failure always 
occurs with significant plastic deformation even for the most irradi- 
ated clads. (author). 15 refs., 12 figs., 1 tab. 


13068 (CEA-CONF-11128) Swelling and irradiation creep 
of neutron irradiated 316Ti and 15-15Ti steels. Maillard, A. (CEA 
Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Technologie des Materiaux); Touron, H.; Seran, J.L.; Chalony, A. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Technologie des Materiaux. 1992. [16p.] (CONF-920673—: 
16. annual symposium of American Society of Testing and Materi- 
als (ASTM) on effects of radiation on materials, Denver, CO 
(United States), 21-25 Jun 1992). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The global behavior, the swelling and irradiation creep resis- 
tances of cold worked 316Ti and 15-15Ti, two variants of austenitic 
steels in use as core component materials of the French fast reac- 
tors, are compared. The 15-15Ti leads to a significant improvement 
due to an increase in the incubation dose swelling. The same phe- 
nomena observed on 316Ti are found on 15-15Ti. All species 
without fuel like samples, wrappers or empty clad swell and creep 
less than fuel pin cladding irradiated in the same conditions. To ex- 
plain the swelling difference, as for 316Ti, thermal gradient is also 
invoked but the irradiation creep difference is not yet clearly under- 
stood. To predict the behavior of clads it is indispensable to study 
the species themselves and to use specific rules. All results 
confirm the good behavior of 15-15Ti, the best behavior being ob- 
tained with the 1% Si doped version irradiated up to 115 dpa. 


13069 (CEA-R-5607) Diffuse neutron scattering study of 
metallic interstitial solid solutions. Barberis, P. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Tech- 
nologie des Materiaux. Oct 1991. [135p.] (In French). Source: 
OSTI; NTIS (US Sales Only); INIS. 

We studied two interstitial solid solutions (Ni-C)(1at%) and Nb- 
O(2at%) and two stabilized zirconia (ZrO2-CaO)(13.6mol%) and 
ZrO2-Y203(9.6mol%) by elastic diffuse neutron scattering. We 
used polarized neutron scattering in the case of the ferromagnetic 
Ni-based sample, in order to determine the magnetic perturbation 
induced by the C atoms. Measurements were made on single crys- 
tals in the Laboratoire Leon Brillouin (CEA-CNRS, Saclay, France). 
An original algorithm to deconvolve time-of-flight spectra improved 
the separation between elastically and inelastically scattered 
intensities. In the case of metallic solutions, we used a simple non- 
linear model, assuming that interstitials are isolated and located in 
octahedral sites. Results are: - in both compounds, nearest neigh- 
bours are widely displaced away from the interstitial, while next 
nearest neighbours come slightly closer. - the large magnetic per- 
turbation induced by carbon in Nickel decreases with increasing 
distance on the three first neighbour shells and is in good agree- 
ment with the total magnetization variation. - no chemical order 
between solute atoms could be evidenced. Stabilized zirconia ex- 
hibit a strong correlation between chemical order and the large 
displacements around vacancies and dopants. (Author). 132 refs., 
38 figs., 13 tabs. 


13070 


(CONF-9208205—1) Position sensitive atom probe 
study of the decomposition of a Cu-2.6 at. % Co alloy. Setna, 
R.P. (Oxford Univ. (United Kingdom). Dept. of Materials); Hyde, 
J.M.; Cerezo, A.; Smith, G.D.W.; Chisholm, M.F. Oak Ridge Na- 
tional Lab., TN (United States). Dec 1992. 23p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 39. international field emission symposium; 
Halifax Nova Scotia (Canada); 9-14 Aug 1992. Order Number 
DE93006737. Source: OSTI; NTIS; GPO Dep. 

This paper presents a Position Sensitive Atom Probe study of 
phase decomposition in a Cu-2.6 at. % Co alloy, aged at 723 K for 
various times up to 24 hours. The composition and ageing temper- 
ature of the alloy were chosen such that the free energy barrier to 
decomposition was small. Statistical techniques are used to char- 
acterise the fine-scale microstructures present in the early stages 
of phase separation and three-dimensional atomic reconstructions 
of the alloys are presented. The experimental results from the Po- 
sition Sensitive Atom Probe are compared with Monte Carlo 
simulations and with the sub-regular solution-classical nucleation 
model to gain a greater insight into the nature of the processes 
taking place in the early stages of phase decomposition. Results 
demonstrate a complex range of behaviour, from the development 
of enriched and partially diffuse regions of Co to the formation of 
Co-rich a precipitates. Monte Carlo simulations adequately mimic 
many of the features observed in the experimental data. 


13071 (CONF-921101—97) High temperature fracture tough- 
ness of Nij,Al alloy IC-396M. Alexander, D.J. Oak Ridge National 
Lab., TN (United States). [1992]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
16. Material Research Society international symposium on the sci- 
entific basis for nuclear waste management fall meeting; Boston, 
MA (United States); 30 Nov - 5 dec 1992. Order Number 
DE93008564. Source: OSTI; NTIS; GPO Dep. 

The fracture toughness of the nickel aluminide alloy IC-396M has 
been measured from room temperature to 800C. Material was 
tested in the as-cast condition. Specimens were oriented for crack 
growth either parallel or perpendicular to the dendritic structure 
(C-R and R-C orientations, respectively). Both orientations had ac- 
ceptable levels of toughness from room temperature to 600C. At 
650C the toughness decreased markedly with some recovery at 
800C. Examination of the fracture surfaces revealed that the 
fracture mode changed from a ductile tearing mechanism at tem- 
peratures up to 600C to interdendritic fracture at 650C and higher 
temperatures. At 650C the crack grew along the dendrite axis for 
the C-R specimens, but for the R-C specimens the crack grew out- 
of-plane in attempting to follow the dendritic structure. It is believed 
that the presence of the sharp crack in the fracture toughness 
specimens allowed oxygen to penetrate to the crack tip, where 
straining exposed metal surfaces that were not protected by an ox- 
ide layer. The result was embrittlement of the interdendritic regions 
and low energy fracture, analogous to intergranular fracture in 
wrought materials. 


13072 (CONF-9211127-3) Room temperature fracture of 
FeCo. Zhao, L. (Dartmouth Coll., Hanover, NH (United States). 
Thayer School of Engineering); Baker, |.; George, E.P. Oak Ridge 
National Lab., TN (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400 ;FG02-87ER45311 ;ACO5-76OR00033. From Materials 
Research Society (MRS) meeting; Pittsburgh, PA (United States); 3 
Nov - 4 dec 1992. Order Number DE93008266. Source: OSTI; 
NTIS; GPO Dep. 

FeCo is a B2 intermetallic compound which undergoes an order- 
disorder transformation. In this paper, the effects of changes in 
both constitutional and thermal disorder on the room temperature 
fracture of FeCo are presented. Tensile tests were performed on 
three compositions of FeCo, Fe3gCO79, FesgCOs9 and Fe7z9COgq. 
The resulting fracture surfaces were examined by SEM and the 
grain boundary chemistry was investigated by Auger electron spec- 
troscopy, AES. Ordered FespCOso and Fe7pCOzo were very battle, 
fracture occurring before yielding, with intergranular fracture occur- 
ring in most grains. In contrast, ordered Fez9.CO7. showed about 
18% elongation and exhibited a dimple-type fracture. It was also 
found that disordering improved the ductility of each composition 
but had little influence on the fracture mode. AES showed that a 
low level of sulfur segregation was present at the grain boundaries, 
suggesting that sulfur segregation alone was not responsible for 
the brittle behavior of the ordered alloys. 


36 MATERIALS 
3601 Metals and Alloys 


13073 (CONF-921206-10) Acceptable aluminum additions 
for minimal environmental effect in iron-aluminum alloys. 
Sikka, V.K. (Oak Ridge National Lab., TN (United States)); 
Viswanathan, S.; Vyas, S. Oak Ridge National Lab., TN (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From Materials 
Research Society (MRS) symposium; Boston, MA (United States); 
2-6 Dec 1992. Order Number DE93006738. Source: OSTI; NTIS; 
GPO Dep. 

A systematic study of iron-aluminum alloys has shown that Fe-16 
at. % Al alloys are not very sensitive to environmental embrittle- 
ment. The Fe-22 and -28 at. % Al alloys are sensitive to 
environmental embrittlement, and the effect can be reduced by the 
addition of chromium and through the control of grain size by addi- 
tions of zirconium and carbon. The Fe-16 at. % Al binary, and 
alloys based on it, yielded over 20% room-temperature (RT) elon- 
gation even after high-temperature annealing treatments at 
1100°C. The best values for the Fe-22 and -28 at. % Al-base 
alloys after similar annealing treatments were 5 and 10%, respec- 
tively. A multicomponent alloy, FAP, based on Fe- 16 at. % Al was 
designed, which gave an RT ductility of over 25%. 


13074 (CONF-921257-1) Analysis of pull-tests for deter- 
mining the effects of ion implantation on the adhesion of iron 
films to sapphire substrates. Pawel, J.E. (Oak Ridge National 
Lab., TN (United States)); McHargue, C.J. Oak Ridge National 
Lab., TN (United States). [1992]. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400 
;AC05-760R00033. From International symposium on adhesion 
measurement of films and coatings; Cambridge, MA (United 
States); 5-7 Dec 1992. Order Number DE93006732. Source: OSTI; 
NTIS; GPO Dep. 

Various chemical species were implanted at the interface be- 
tween evaporated iron films and their sapphire substrates. From 
interfacial free energy considerations, it was postulated that implan- 
tation of Cr ions should increase the strength of the bond between 
iron. and sapphire, whereas implantation of Ni ions should weaken 
the bonds. Implantation of Fe ions should cause changes due to 
irradiation-produced defects but exhibit no chemical effect. The pull 
test was used to evaluate the bond strength of unimplanted and 
implanted specimens. Since there was large scatter in the data, it 
was necessary to conduct a statistical analysis. It was assumed 
that the separation of the film from the substrate was nucleated by 
interfacial defects in the bond. Because the Weibull analysis was 
developed to describe the failure probability due to a population of 
flaw-induced cracks. this technique was used to interpret the data. 


13075 (DOE/CE/15441-T8) Industrial Market Research 
Report: Feasibility of commercialization of the advanced an- 
tifouling coating of Copperlok, Inc. Gormley, G.J. Associated 
Industries Corp., Newtown, PA (United States); Copperlok, Inc., 
Hatboro, PA (United States). Oct 1990. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-89CE15441. 
Order Number DE93009043. Source: OSTI; NTIS; GPO Dep. 

The Copperiok antifouling process was designed to prevent ma- 
rine growth on surfaces exposed to sea water. It is a method of 
bonding thermally sprayed Cu and Cu alloys onto an epoxy mate- 
rial containing microballoons (hollow spheres). After the epoxy 
cures, the surface is abraded so that the microballoons are frac- 
tured, exposing microscopic concave porosity. The sprayed 
material is directed to the surface, where it impregnates the pores, 
bridges and then welds across the surface, creating a very thin 
laminate of the metal materials security bonded to the bond coat 
and to the substrate. The Copperlok process laminates an approxi- 
mate layer of Cu-Ni alloy 8 mils thick with an expected active life of 
15-20 y. This report addresses the perceived acceptability of the 
process in several different marketplaces with the hope of directing 
the invention to the most receptive consumer group. The opinion 
surveys of the recreational marine industry were limited to the 
three coastal areas of the Atlantic, Gulf, and Pacific. 


13076 (DOE/ER/13895-3) A micromechanical viscoplastic 
stress-strain model with grain boundary sliding: Final report. 
Walker, K.P. Engineering Science Software, Inc., Smithfield, Rl 
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(United States). 28 Feb 1993. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-88ER13895. 
Order Number DE93009109. Source: OSTI; NTIS; GPO Dep. 

This project was initiated to develop and experimentally verify a 
self-consistent micromechanics model of polycrystalline Hastelloy- 
X. A viscoplastic constitutive model was developed for the 
estimation of the overall mechanical behavior of Hastelloy-X poly- 
crystalline metal from a knowledge of the single crystal behavior. 
The deformation behavior of the polycrystal was derived from that 
of single crystals by using a self-consistent method. The single 
crystal behavior was developed by summing postulated slip on 
crystallographic slip systems. Plasticity and creep were modeled 
using a unified viscoplastic model which includes the interaction 
between these phenomena at elevated temperatures. The validity 
of the model was directly tested by critical experiments on 
Hastelloy-X in both the single crystal and polycrystalline versions. 


13077 (DOE/ER/45263-4) Fundamental magnetic studies of 
iron-rare-earth-metalloid alloys: Final technical report. Hadji- 
panayis, G.C. Delaware Univ., Newark, DE (United States). Dept. 
of Physics and Astronomy. [1990]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER45263. 
Order Number DE93008550. Source: OSTI; NTIS; GPO Dep. 

Objective was to understand strongly magnetic rare earth- 
transition metal compounds and alloys, with potential use as hard 
or semi-hard permanent magnet materials. Efforts were focused on 
three areas: search for Fe-rich new phases and compounds with 
high magnetization, anisotropy, and Curie temperature; use of 
rapid solidification (melt-spinning) to produce fine grain and high 
coercivity; and relation of hard magnetic properties to microstruc- 
ture and domain structure. Coercivities of up to 10 to 15 kOe have 
been produced. 


13078 (DOE/ER/45275-6) Surface and interface electronic 


structure: Sixth year activity report: [Annual progress report], 
December 1, 1991—-November 30, 1992. Kevan, S.D. Oregon 
Univ., Eugene, OR (United States). [1992]. 4p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract FG06- 
86ER45275. Order Number DE93010143. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Several productive runs were made on beamline U4A at NSLS. 
An upgrade of angle-resolved photoemission spectrometer was 
largely completed on the beamline. Progress was made on studies 
of surface states and reconstruction on Mo(001) and W(001), and 
of surface states and resonances on Pt(111). 


13079 (DOE/ER/45275-T2) Surface and interface electronic 
structure: Three year activity report: [Annual progress report], 
December 1, 1989-November 30, 1992. Kevan, S.D. Oregon 
Univ., Eugene, OR (United States). [1992]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
86ER45275. Order Number DE93010209. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 3-year activity report covers surface structure and phonon 
anomalies (surface reconstruction on W(001) and Mo(001), adsor- 
bate lateral ordering, surface Fermi contours and phonon anomalies 
on Pt(111) and Pd(001)), adsorbate vibrational damping, charge 
transfer in momentum space: W(011)-K, surface states and reso- 
nances (relativistic effects & computations, surface resonances). 
13080 (DOE/ER/45354-5) Corrosion fatigue of iron- 
chromium-nickel alloys: Fracture mechanics, microstructure 
and chemistry: Progress report, January 1, 1992—~December 
31, 1992. Wei, R.P. Lehigh Univ., Bethlehem, PA (United States). 
Dept. of Mechanical Engineering and Mechanics. 25 Jan 1993. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER45354. Order Number DE93007971. Source: 
OSTI; NTIS; GPO Dep. 

Phase transformation and cracking during RT aging of charged, 
high-purity Fe18Cr12Ni alloy and commerical 304 ss were exam- 
ined; results show that «* (hep) hydride formed on Fe18Cr12Ni 
upon charging, and it decomposed rapidly to form first « and then 
a’ martensite. Morphology of fracture surfaces of Fe18Cr12Ni pro- 
duced by corrosion fatigue in NaCl solutions and in hydrogen was 
found to be identical. Effort was made to examine the approaches 
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and methodologies used in service life predictions and reliability 
analyses. 


13081 (ENEA-RT-INN-91-08) Numerical models for steel 
sheet deep-drawing simulation: Developments and experi- 
ences. Daneri, A.; Giambuzzi, S.; Toselli, G.; Pasquinelli, G.; 
Pietrosanti, C. ENEA, Bologna (italy). Centro Ricerche Energia ’E. 
Clemente!’ - Area Energia e Innovazione; Consiglio Nazionale delle 
Ricerche, Pisa (Italy); Centro Sviluppo Materiali SpA, Rome (Italy). 
1992. 12p. (CONF-9105415-1: IDDGR working groups meeting, 
Pisa (Italy), 7-9 May 1991; RT/INN-—91-08). Order Number 
DE93769354. Source: OSTI; NTIS (US Sales Only). 

This paper describes the mathematical models and numerical 
methods which were used in the development of the Italian metal 
forming code, NOSA. The code is especially useful for steel sheet 
deep drawing process simulations. The paper also presents the re- 
sults of tests to validate the code, e.g., through comparisons with 
experimental data, as well as, theoretical data obtained with the 
application, in bulge tests, of the ABAQUS and MARC simulation 
codes. 


13082 (ENEA-RT-INN-92-05) GIFT-2D metal forming simu- 
lation code. Zucchini, A.; Pierattini, S.; Furini, G. ENEA, Bologna 
(Italy). Centro Ricerche Energia 'E. Clementel’ - Area Energia e In- 
novazione. 1992. 40p. (In Italian). (RT/INN—92-05). Order Number 
DE93769367. Source: OSTI; NTIS (US Sales Only). 

GIFT-2D is a generalized rigid-plastic finite element program for 
interactive computer simulation of two dimensional metal forming 
problems. The main purpose of this program is the analysis of in- 
dustrial processes such as extrusion, drawing, forging, nosing, 
rolling and sheet metal bending, where the design of punch and 
die must be optimized in order to obtain a required final shape of 
the workpiece. The user can control and modify main execution 
control data and visualize on the screen the contour plots of the 
main variables at each step while running on-line. A rezoning op- 
tion is available to regularize the initial mesh or for problems with 
unaccettable mesh distorsion. 


13083 (EUR-14065) Measurements of secondary emis- 
sions from plasma arc and laser cutting in standard 
experiments. Pilot, G. (CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France)); Noel, J.P.; Leautier, R.; Steiner, H.; Tarroni, 
G.; Waldie, B. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1992. [234p.] Contract Fl1D-0072. Source: 
OSTI; NTIS (US Sales Only); INIS. 

As part of an inter-facility comparison of secondary emissions 
from plasma are and laser-cutting techniques, standard cutting 
tests have been done by plasma arc underwater and in air, and by 
laser beam in air. The same team was commissioned to measure 
the secondary emissions (solid and gaseous) in each contractor's 
facility with the same measuring rig. 20 mm and 40 mm thick, 
grade 304 stainless-steel plates were cut by plasma-torch in three 
different facilities: Heriot Watt University of Edinburgh, Institut fuer 
Werkstoffkunde of Universitaet Hannover and CEA/CEN 
Cadarache. 10 mm and in some cases 20 mm thick, grade 304, 
stainless-steel plates were cut by laser beam in five different facili- 
ties: CEA-CEN Fontenay, CEA-CEN Saclay, Institut fuer 
Werkstoffkunde of Universitaet Hannover and ENEA/Frascati. The 
results obtained in the standard experiments are rather similar, and 
the differences that appear can be explained by the various scales 
of the involved facilities (semi-industrial and laboratory) and by 
some particularities in the cutting parameters (an additional sec- 


ondary gas flow of oxygen in plasma cutting at Universitaet 
Hannover, for example) 


13084 (FRCEA-TH-373) Thermodynamic study contribu- 
tion of U-Fe and U-Ga alloys by high temperature mass 
spectroscopy, and of the wetting of yttrium oxide by uranium. 
Gardie, P. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. des Procedes d’Enrichissement; Institut National 
Polytechnique, 38 - Grenoble (France). Oct 1992. [148p.] (In 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

High temperature thermodynamic properties study of U-Fe and 
U-Ga alloys, and wetting study of yttrium oxide by uranium are pre- 
sented. High temperature mass spectrometry coupled to a 
Knudsen effusion multi-cell allows to measure iron activity in U-Fe 





alloys and of gallium in U-Ga alloys, the U activity is deduced from 
Gibbs-Duhem equation. Wetting of the system U/Y203_., is studied 
between 1413 K and 1973 K by the put drop method visualized by 
X-rays. This technique also furnishes density, surface tension of U 
and of U-Fe alloys put on Y203_,. A new model of the interfacial 
oxygen action on wetting is done for the system U/Y,03_,. (A.B.). 
117 refs., figs., tabs. 


13085 (FRNC-TH-3725) Mechanisms of plastic deforma- 
tion (cyclic and monotonous) of Inconel X750. Randrianarivony, 
H. Institut National Polytechnique, 38 - Grenoble (France); Ecole 
Nationale Superieure des Mines, 42 - Saint-Etienne (France). 14 
Feb 1992. [251p.] (In French). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Plastic deformation mechanisms under cyclic or monotonous so- 
licitations, are analysed in function of Inconel X750_ initial 
macrostructure. Two heat treated Inconel (first one is treated at 
1366 K one hour, air cooled, aged at 977 K 20 hours, and air 
cooled, the second alloy is aged at 1158 K 24 hours, air cooled, 
aged at 977 K 20 hours, and air cooled), are characterized 
respectively by a fine and uniform precipitation of the -y'’ phase (ap- 
proximative formulae: Nig(Al,Ti)), and by a bimodal distribution of 
+’ precipitates. In both alloys, dislocations pairs (characteristic of a 
shearing by antiphase wall creation) are observed, and the cross- 
ing mechanism of the +’ precipitates by creation of overstructure 
pile defects is the same. But, glissile loops dislocations are less 
numerous than dislocations pairs in the first alloy, involving denser 
bands structure for this alloy (dislocations loops are always ob- 
served around +’ precipitates). Some comportment explications of 
Inconel X750 in PWR medium are given. (A.B.). refs., figs., tabs. 


13086 (INIS-mf-13398, pp. 83-84) Physical characterization 
of steel and stainless steel metal powders. Lavilla, A.O. (Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Materias Primas); Lucchesi, C.G.; Sandin, 0.0. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Desarrollo. 1991. [309p.] (in Spanish). (CONF- 
9105410-: Metallurgical sessions and 2nd. ALAMET congress, 
Buenos Aires (Argentina), 6-10 May 1991). In Metallurgical ses- 
sions. Second ALAMET congress. Order Number DE93610856. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A methodology has been developed for the physical characteri- 
zation of steel powders (obtained by atomization) for later sintering 
and for the construction of porous sheets and filtrating tubes, capa- 
ble of operating at temperatures between 600 deg C and 800 deg 
C in corrosive atmospheres. This methodology was based on the 
equipment and methods used for the physical characterization of 
uranium oxide powders. (Author). 


13087 (INIS-mf—13398, pp. 77-78) Crystallographic orienta- 
tions in one-directional gray cast solidification. Roviglione, A. 
(Buenos Aires Univ. (Argentina). Facultad de Ingenieria); Hermida, 
J.D. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Gerencia de Desarrollo. 1991. [3809p.] (In Spanish). 
(CONF-9105410—-: Metallurgical sessions and 2nd. ALAMET 
congress, Buenos Aires (Argentina), 6-10 May 1991). In Metallurgi- 
cal sessions. Second ALAMET congress. Order Number 
DE93610856. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this work is to determine the crystallographic orienta- 
tions of austenite and the A laminar graphite and the compact, in 
one-directionally grown samples to decide upon the validity of the 
mentioned theory. (Author). 


13088 (INIS-mf-13398, pp. 137-138) Invariant points in sub- 
system Cu 2Mg-CuMgo-Mg2Sn. Vicente, E.E. (Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). Dept. de Materi- 
ales); Bermudez, S.; Esteban, A.; Tendler, R.; Arcondo, B.; Sirkin, 
H. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Gerencia de Desarrollo. 1991. [809p.] (in Spanish). 
(CONF-9105410-: Metallurgical sessions and 2nd. ALAMET 
congress, Buenos Aires (Argentina), 6-10 May 1991). In Metallurgi- 
cal sessions. Second ALAMET congress. Order Number 
DE93610856. Source: OSTI; NTIS (US Sales Only); INIS. 

The phase diagram for the ternary system Cu-Mg-Sn is delimited 
by the subsystems Cu-Mg, Mg-Sn and Cu-Sn. A study is made of 
the subsystem Cu2zMg-CuMgo-Mg2Sn. The vortexes of this triangle 
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are intermetallic compounds with congruent melting points at 797 
deg C, 568 deg C and 770.5 deg C respectively, which from the bi- 
nary system CuzMg-CuMg»2 and the pseudo-binary subsystems 
CuMge2-Mg2Sn and Cu2zMg-MgeSn each with a binary or pseudo- 
binary eutectic. For the inside of the triangle, the ternary eutectic 
reaction has been proposed L— (Cu2Mg) + CuMg2 + MgoSn at 
520 deg C, and in its composition Mg 27.7at%Cu-8.6at%Sn, where 
(Cuz2Mg) is a non-stoichiometric solid solution. (Author). 


13089 (INIS-mf—13398, pp. 139-140) Carbide identification 
in type M2 steels. Piotrkowski, R. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Dept. de Materiales); Versaci, 
R.A. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Gerencia de Desarrollo. 1991. [309p.} (in Spanish). 
(CONF-9105410—: Metallurgical sessions and 2nd. ALAMET 
congress, Buenos Aires (Argentina), 6-10 May 1991). In Metallurgi- 
cal sessions. Second ALAMET congress. Order Number 
DE93610856. Source: OSTI; NTIS (US Sales Only); INIS. 

An analysis is made, of the metallic composition of stable car- 
bides in three alloys in which Nb has partially or totally replaced W 
and/or Mo in an M2 type steel. The results are compared with val- 
ues obtained by other authors in other alloys. (Author). 


13090 (INIS-mf-13398, pp. 149-150) Influence of composi- 
tion in martensitic transformation of stainless steels AIS! 304 
through deformation. Pontini, A.E. (Consejo Nacional de Investi- 
gaciones Cientificas y Tecnicas, Buenos Aires (Argentina)); 
Hermida, J.D. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Gerencia de Desarrollo. 1991. [809p.] (In Span- 
ish). (CONF-9105410—: Metallurgical sessions and 2nd. ALAMET 
congress, Buenos Aires (Argentina), 6-10 May 1991). In Metallurgi- 
cal sessions. Second ALAMET congress. Order Number 
DES3610856. Source: OSTI; NTIS (US Sales Only); INIS. 

When austenite is cooled or deformed, it may fail and transform 
phase e(hcep) or suffer a martensitic transformation (bet). Three al- 
loys prepared in the laboratory were studied so as to have the 
same amount of impurities within the AIS] 304 normative and lami- 
nated with different liquid nitrogen reduction percentages. One of 
the solutions had hydrogen (H) introduced to it in solution. The so- 
lute influence on present phase concentration and the crystal 
structure were analyzed. (Author). 


13091 (INIS-mf—13398, pp. 151) Experimental determination 
of the phase diagram for system Zr-Nb-Al in Zr rich corner, 
between 700 and 900 deg C. New research of the Zr rich cor- 
ner of system Zr-Al. Peruzzi Bardella, A.J. (Comision Nacional de 
Energia Atomica, San Carlos de Bariloche (Argentina). Centro 
Atomico Bariloche). Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Gerencia de Desarrollo. 1991. [809p.] (In 
Spanish). (CONF-9105410-: Metallurgical sessions and 2nd. 
ALAMET congress, Buenos Aires (Argentina), 6-10 May 1991). In 
Metallurgical sessions. Second ALAMET congress. Order Number 
DE93610856. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCONIUM BASE ALLOYS/phase 
diagrams; ZIRCONIUM BASE ALLOYSAternary alloy systems; ZIR- 
CONIUM BASE ALLOYS/thermal testing; ALUMINIUM ALLOYS; 
BINARY ALLOY SYSTEMS; ELECTRIC CONDUCTIVITY; HEAT 
TREATMENTS; MICROWAVE SPECTRA; NIOBIUM ALLOYS; 
OPTICAL MICROSCOPY; PHASE STUDIES; PHASE TRANSFOR- 
MATIONS; PRECIPITATION; X-RAY DIFFRACTION 


13092 (INIS-mf-13398, pp. 173-174) Influence of carbide 
precipitation upon hydrogen fragilization of an AISI 304 steel. 
Hazarabedian, A.E. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Dept. de Materiales); Ovejero Garcia, J. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Desarrollo. 1991. [809p.] (In Spanish). (CONF- 
9105410-: Metallurgical sessions and 2nd. ALAMET congress, 
Buenos Aires (Argentina), 6-10 May 1991). In Metallurgical ses- 
sions. Second ALAMET congress. Order Number DE93610856. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present work deals with austenitic stainless steels for a fam- 
ily of steels that is renowned for its high resistance to hydrogen 
fragilization. Nevertheless, these steels may suffer hydrogen frag- 
ilization under severe working conditions. This fact is strongly 
dependent on many factors -composition, grain size, other phases 
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present, corrosion sensitivity, etc.-. While there are studies that 
show how intergranular corrosion is influenced by corrosion sensi- 
tivity -mainly due to carbide precipitation in grain boundaries-, there 
are no reports about the effect of the carbide precipitation itself on 
hydrogen fragilization for these steels. (Author). 


13093 (INIS-mf-13398, pp. 101-102) Scale relation in logo - 
loge diagrams for Zry-4. Cuniberti, A.M. (Universidad Nacional del 
Centro de la Provincia de Buenos Aires, Tandil (Argentina). Facul- 
tad de Ciencias Exactas); Picasso, A.C. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Gerencia de Desar- 
rollo. 1991. [809p.] (In Spanish). (CONF-9105410-: Metallurgical 
sessions and 2nd. ALAMET congress, Buenos Aires (Argentina), 
6-10 May 1991). In Metallurgical sessions. Second ALAMET 
congress. Order Number DE93610856. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The stress relaxation assay allows access to information about 
plastic behaviour of the corresponding material. This work de- 
scribes a stress relaxation test carried out on polycrystalline Zry-4 
at 293 K to verify the existence of a scale relation related to the 
plastic state equation. (Author). 


13094 (INIS-mf—13398, pp. 207-210) Microstructural evolu- 
tion of pipelines for thermal electric power plants after a 
prolongated operation. Twentyman, M. (Instituto Nacional de Tec- 
nologia Industrial (INTI), Buenos Aires (Argentina)); Rosetti, R.; 
Porta, G. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Gerencia de Desarrollo. 1991. [309p.] (In Spanish). 
(CONF-9105410—-: Metallurgical sessions and 2nd. ALAMET 
congress, Buenos Aires (Argentina), 6-10 May 1991). In Metallurgi- 
cal sessions. Second ALAMET congress. Order Number 
DE93610856. Source: OSTI; NTIS (US Sales Only); INIS. 

The study of failures originated in pipelines for thermal electric 
power plants allows an evaluation of the limit microstructural condi- 
tions that turn the system to critical conditions. A set of pipe 
samples with different microsctructural evolution which had been 
affected by direct flame were prepared. The samples were taken 
close to failures, away from them, from out of use pipes, etc. Met- 
allographic studies were carried out using optical microscopy and 
scanning electron microscopy. Phase distribution, morphology and 


their relation with the different stages of aging were observed. (Au- 
thor) 


13095 (INIS-mf-13398, pp. 215-216) Self-diffusion in 
zirconium-a. A calculation. Monti, A.M. (Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Dept. de Materiales). 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Desarrollo. 1991. [309p.}] (in Spanish). (CONF- 
9105410—-: Metallurgical sessions and 2nd. ALAMET congress, 
Buenos Aires (Argentina), 6-10 May 1991). In Metallurgical ses- 
sions. Second ALAMET congress. Order Number DE93610856. 
Source: OSTI; NTIS (US Sales Only); INIS. 

After controversial discussions about normal and abnormal na- 
ture of self-diffusion in phase a in zirconium, the work of Horvath 
and co-authors has demonstrated the existence of an important 
negative curvature in the Arrhenius graph. Different reasons have 
been proposed to explain such unusual behaviour. Such interpreta- 
tions of experimental results indicate that different effects and 
mechanisms could be masking thermal diffusion process by 
vacancy mechanism. The present work aims to determine the diffu- 
sion constants corresponding to a vacancy mechanism from 
computer simulation of this process. (Author). 


13096 (INIS-mf—13398, pp. 243-244) Study of the phase dia- 
gram for Zr-Pb in the Zr rich corner. Pasqualini, E.E. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Materiales); Arias, D.E. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Gerencia de Desarrollo. 1991. [309p.] (In 
Spanish). (CONF-9105410-: Metallurgical sessions and 2nd. 
ALAMET congress, Buenos Aires (Argentina), 6-10 May 1991). In 
Metallurgical sessions. Second ALAMET congress. Order Number 
DE93610856. Source: OSTI; NTIS (US Sales Only); INIS. 

This work studies the behaviour of some Zr-Pb alloys, with a 
nominal composition of up to 25% at. Pb, using X-ray techniques, 
metallography and microanalysis. (Author). 
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13097 (INIS-mf-13398, pp. 257-258) Self-diffusion and het- 
erodiffusion in Zr-2.5%Nb a/6 interfaces comparison with 
grain boundary diffusion in a-Zr. Iribarren, M.J. (Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Materiales); Dyment, F. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Gerencia de Desarrollo. 1991. [309p.] (in 
Spanish). (CONF-9105410-: Metallurgical sessions and 2nd. 
ALAMET congress, Buenos Aires (Argentina), 6-10 May 1991). In 
Metallurgical sessions. Second ALAMET congress. Order Number 
DE93610856. Source: OSTI; NTIS (US Sales Only); INIS. 

Conventional radioactive tracer section techniques were used to 
make an experimental determination of diffusion parameters for Zr, 
Nb and Ni along the a/8 boundary interfaces of Zr-2.5%Nb and 
comparing them with those for Zr, Nb and Co in a-Zr grain bound- 
aries. Both determinations were made for a wide range of 
temperatures, including reactor working temperatures. Different 
materials were used for this purpose, both specially prepared al- 
loys for diffusion experiments and part of the material from the 
actual pressure tubes. Different stabilizing thermal treatments were 
performed and results were analyzed based on the different mor- 
phologies obtained. (Author). 


13098 (INIS-mf—13398, pp. 227-230) Distortion of the activa- 
tion energy of high temperature internal friction background 
due to temperature dependence frequency variations. Lambri, 
O. (Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Dept. de Materiales); Povolo, F.; Molinas, B. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Gerencia 
de Desarrollo. 1991. [309p.] (In Spanish). (CONF-9105410—: Met- 
allurgical sessions and 2nd. ALAMET congress, Buenos Aires 
(Argentina), 6-10 May 1991). In Metallurgical sessions. Second 
ALAMET congress. Order Number DE93610856. Source: OST]; 
NTIS (US Sales Only); INIS. 

In this work, a study is made of how the variation of frequency 
with temperature affects an activation enthalpy. This effect is usu- 
ally neglected, but in some cases like Cu-Au or Zry-4 (an alloy of 
nuclear interest base or Zr alloyed with Sn, Fe and Cr) such varia- 
tion can rise up to as much as 16%/4/and 37%/5/. (Author). 


13099 (INIS-mf-13398, pp. 201-202) Corrosion produced 
failures in valves made of micro-melted stainless steel. De 
Cristofaro, N.B. (Instituto Nacional de Tecnologia Industrial (INTI), 
Buenos Aires (Argentina)). Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Gerencia de Desarrollo. 1991. [309p.] (in 
Spanish). (CONF-9105410-: Metallurgical sessions and 2nd. 
ALAMET congress, Buenos Aires (Argentina), 6-10 May 1991). In 
Metallurgical sessions. Second ALAMET congress. Order Number 
DE93610856. Source: OSTI; NTIS (US Sales Only); INIS. 

Micro-melted stainless steels show less resistance against corro- 
sion than laminated steels. This work analyses the corrosion 
causes detected in the body of a series of valves made of micro- 
melted stainless steel which were installed in a food processing 
plant. (Author). 


13100 (INIS-mf-13398, pp. 203-204) Corrosion produced 
failures in valves made of micro-melted stainless steel. Valve 
disk. Abuin, G. (Instituto Nacional de Tecnologia Industrial (INT), 
Buenos Aires (Argentina)); Alanis, |.; Berardo, L. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). Gerencia de 
Desarrollo. 1991. [309p.} (In Spanish). (CONF-9105410—: Metallur- 
gical sessions and 2nd. ALAMET congress, Buenos Aires 
(Argentina), 6-10 May 1991). In Metallurgical sessions. Second 
ALAMET congress. Order Number DE93610856. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Cast stainless steels show different metallographic structure than 
equivalent laminated steels where the former presents good resis- 
tance in media containing chlorides. In the present work, an 
analysis is made of the causes for the fracture of an AISI 316 
micro-melted stainless steel disk for a valve in a cleaning agents 
feeding circuit in a food processing plant. (Author). 


13101 (INIS-mf-13430, pp. 44) Electric conductivity and 
magnetic resistance of BiSrCaCuO in the superconduction 
fluctuation region. Sekirnjak, C. (Vienna Univ. (Austria). Inst. fuer 
Festkoerperphysik); Heine, G.; Lang, W.; Kula, W.; Sobolewski, R. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 





1992. [216p.] (In German). (CONF-9209309-: 42. annual conven- 
tion of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 
1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS ‘thin 
films; THIN FILMS/electric conductivity; THIN FILMS/magnetic 
properties; FLUCTUATIONS; ORDER PARAMETERS 


13102 (INIS-mf-13436, pp. 9.3) Moessbauer effect study on 
the corrosion of an oil refinary. Costa M.I.da (Rio Grande do Sul 
Univ., Porto Alegre, RS (Brazil). Inst. de Fisica); Kunrath, J.I.; 
Moro, J.T.; Englert, G.; Comparsi, L.U.; Muller, |.L. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). 1992. [164p.] 
(CONF-9210294—: LACAME '92: Latin American conference on 
the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CARBON STEELS/moessbauer effect; 
CARBON STEELS/radiation scattering analysis; PETROLEUM RE- 
FINERIES/corrosion; PETROLEUM REFINERIES/moessbauer 
effect; BACKSCATTERING; BRAZIL; DISTILLATION EQUIPMENT; 
HYDROGEN SULFIDES; INDUSTRIAL PLANTS; INTERNAL 
CONVERSION; PETROCHEMICAL PLANTS; PETROLEUM; 
CORROSION; STRIPPING 


13103 (INIS-mf-13474) Characterization of a copper- 
modified Zn-Al eutectoid alloy. Sandoval Jimenez, AR. 
Universidad Nacional Autonoma de Mexico, Mexico City (Mexico). 
Facultad de Ciencias. 1992. [88p.] (In Spanish). Source: OSTI; 
NTIS (US Sales Only); INIS. 

This work presents the results of studies performed on an eutec- 
toid Zn-Al alloy with small additions of Cu. It is well known that the 
microstructure and mechanical properties of an alloy depend on its 
thermal and mechanical history. This alloy was subjected to differ- 
ent heat treatments and rolling at 250 °C. The microstructure was 
analyzed by scanning electron microscopy, the composition of the 
phases present was specified by microprobe and the phase trans- 
formation temperatures were determined by DSC. Mechanical 
tests, rate-of-corrosion tests with sea water and X-ray diffractome- 
try were also performed. With reference to eutectoid Zn-Al alloys 
with less Cu, the mechanical resistance increases, the phase 
transformation temperatures are different and the 7 'phase appears 
after a longer annealing time (96 hs). The microstructures are 
characteristic of the thermomechanical treatments performed. The 
alloy show improved corrosion resistance (3 MPY) (Author). 


13104 (INIS-mf—13493) Magnetic and electronic properties 
of some actinide intermetallic compounds. Yaar, Ilan (Israel 
Atomic Energy Commission, Beersheba (Israel). Nuclear Research 
Center-Negev). Ben-Gurion Univ. of the Negev, Beersheba (Israel). 
Jun 1992. [124p.] (In Hebrew). Source: OSTI; NTIS (US Sales 
Only); INIS. 

To be published as NRCN report. 

Electronic structure and magnetic properties of light actinide 
intermetallic compounds are often related to interplay between |o- 
calized and itinerant (band like) behavior of 5f electrons. The 
properties of some actinide, mainly Np, intermetallic compounds 
were studied by Moessbauer effect, ac and de susceptibility, X-ray 
and neutron diffraction. NpX2 (X=Ga,Si): both compounds order 
ferromagnetically at TC=55(2) and 48(2) K respectively. Compari- 
son of our data with results for other NpX2 (X=Al,As,Sb,Tl) 
indicates that NpGaz is a highly localized 5f electron system, 
whereas in NpSi. the 5f electrons are partially delocalized. Mag- 
netic properties of NpX2 compounds can neither be consistently 
explained within conventional crystal electric field picture (CEF) nor 
by taking into account hybridization dressing of local spin density 
models. NpX3 (X=Ga,Si,In,Al) in the AuCug (Pm3m) structure: from 
Mossbauer isomer shift data, the Np ion in the NpX3 family is 
close to the formal 3+ (514) charge state. Magnetic moment of Np 
in NpSig is totally suppressed whereas in NpGag and NpAl, a lo- 
calized (narrow band) moment is established. However, in Nplng at 
4.2 K, a modulated magnetic moment (0-1.5B) is observed. Com- 
paring the magnetic behavior of the NpX3 family (X=Si,Ge,Ga, 
Al,in and Sn), we find an impressive variation of the magnetic 
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properties, from temperature independent paramagnetism (TIP), 
localized and modulated ordered moments, to formation of a con- 
centrated Kondo lattice. Hybridization of 5f electrons with ligand 
electrons appears to play a crucial role in establishing these mag- 
netic properties, although at present a consistent theoretical picture 
can not be drawn. XFe,Alg (X=Ho,Np,U) spin galss (SG) systems 
in ThMn42 (l4/mmm) structure: Localized and itinerant behaviour of 
the f (Abstract Truncated), 


13105 (INIS-SU-342/A, pp. 95-97) SIMS srudy of scandium 
distribution in subsurface layer of austenitic stainless steel. 
Zejdlits, M.P. (AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst.); Ozhigov, L.S.; Parkhomenko, A.A.; Uvarov, 
V.T.; Sheremet, V.I. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1991. [101p.] (In Russian). In Physics of 
radiation damages and radiation material science: Scientific- 
technical collection. Order Number DE93620498. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The aim of the present work has been to investigate scandium 
distribution in OKh16N15M8T steel. The dopping with scandium is 
known to be an efficient means to improve the resistance of steel 
to radiation embrittlement, swelling and creep. The layer-by-layer 
distribution of the components has been studied by the secondary 
ion mass spectroscopy (SIMS) through sputtering the samples by a 
4 keV argon ion beam and detecting the peak intensity variations 
of scandium and its oxides with time. The experimental data ob- 
tained give evidence for a high enrichment of the steel subsurface 
layer with scandium. This layer may extend to a depth of several 
micrometers, depending on the duration and temperature of an- 
nealing, as well as on the initial content of scandium in the sample. 
2 refs.; 3 figs.; 2 tabs. 


13106 (INIS-SU-342/A, pp. 35-38) Peculiarities of Fe recrys- 
tallization under electron irradiation. Gofman, Yu.|. (Khar’kovskij 
Gosudarstvennyj Univ., Kharkov (Ukraine)); Pis'menetskij, S.A.; 
Mizik, |.V.; Sukhova, T.F.; Samsonik, A.L. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [101p.] (In Rus- 
sian). In Physics of radiation damages and radiation material 
science: Scientific-technical collection. Order Number 
DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

The microhardness and structural parameters of the technical 
99.6% pure Fe (60-80% cold worked) under electron irradiation 
were investigated. Current beam density was 13 mkA/cm?, electron 
energy 4.5 and 1.2 MeV, fluence per exposition (0.3-1)x10'? em-?. 
Irradiation was found to decrease the recrystallization threshold, as 
well as the starting and ending temperatures of recrystallization 
(~400 and 500 deg C, respectively) approximately by 100-150 deg 
C, as compared to the thermal recrystallization at the same condi- 
tions (irradiation or annealing time 20 min and the heating rate 20 
K/s). Recrystallization texture in irradiated Fe formed at 450 deg C. 
8 refs.; 5 figs. 


13107 (INIS-SU-342/A, pp. 39-45) Effect of electron irradia- 
tion on phase stability of Cu-Al and Ag-Al alloys. Kulish, N.P. 
(Kievskij Gosudarstvennyj Univ., Kiev (Ukraine)); Mel’nikova, N.A.; 
Petrenko, P.V.; Ryabishchuk, A.L. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [101p.] (In Russian). In 
Physics of radiation damages and radiation material science: 
Scientific-technical collection. Order Number DE93620498. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The methods of the diffuse X-ray scattering and the residual re- 
sistivity were used to study changes in the structural state of Cu-15 
at.%Al and Ag-15 at.%Al solid solutions subjected to electron irra- 
diation. The irradiation was found to result in the stabilization of the 
low-temperature short-range order and in the increase of the tem- 
perature of transition to another type of short-range order. 13 refs.; 
6 figs.; 2 tabs. 


13108 (INIS-SU-342/A, pp. 46-49) Study of helium migration 
during annealing of beryllium. Viasov, V.V. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii); Degal'tsev, Yu.G. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1991. [101p.] (In Russian). In Physics of radiation damages and ra- 
diation material science: Scientific-technical collection. Order 
Number DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 
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Mass-spectrometry was used to investigate the kinetics of helium 
release from irradiated berillium specimens. The parameters of the 
temperature dependence of helium diffusion in berillium were cal- 
culated in a wide temperature range (600-1300 deg C). From a low 
value of the activation energy for diffusion of helium in berillium at 
annealing temperatures below 900 deg C it is concluded that 
helium migrates via the interstitial mechanism or in the form of com- 
plexes of a helium atom with vacancies. The noticeable increase in 
helium release during annealing at temperatures above 900 deg C 
is explained by the change in the berillium microstructure that man- 
ifests inself in the formation of an interconnected subboundary 
porosity with high degree of disclosure. 4 refs.; 6 figs. 


13109 (INIS-SU-342/A, pp. 64-69) Effect of reactor irradia- 
tion in helium on structure and physical-and-mechanical 
characteristics of some antifriction graphite materials. Golo- 
vachev, M.G. (Nauchno-lssledovatel’skij i Konstruktorskij Inst. 
Ehnergotekhniki, Moscow (Russian Federation)); Nikolkin, V.N.,; 
Kalachikov, V.E.; Sudareva, N.A.; Sergeeva, O.V. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [101p.] (In 
Russian). In Physics of radiation damages and radiation material 
science: Scientific-technical collection. Order Number 
DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

The radiation and thermal resistance of antifriction carbon mate- 
rials are investigated after reactor irradiation up to 2x102° neutr./ 
cm? at 400 deg C in helium atmosphere. The structural and dimen- 
sional stability of materials, changes of mechanical properties, 
electrical and tribotechnical characteristics are considered. 3 refs.; 
5 figs.; 2 tabs. 


13110 (INIS-SU-342/A, pp. 79-86) On nature of strengthen- 
ing of metal and steel surfaces due to ion treatment (review). 
Iskanderova, Z.A. (AN Uzbekskoj SSR, Tashkent (Uzbekistan). 
Inst. Ehlektroniki); Radzhabov, T.D.; Rakhimova, G.R. AN Ukrain- 
skoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. 
[101p.] (In Russian). In Physics of radiation damages and radiation 
material science: Scientific-technical collection. Order Number 
DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

A review of soviet and foreign studies of modification of machan- 
ical properties of metals and steels by ion treatment is presented. 
Some possible mechanisms of strengthening of surface and sub- 
surface layers of materials are discussed. The results published in 
conference proceedings, original papers and reviews, as well as 
the results of authers, pointing to the possibility of altering mechan- 
ical properties, have been analyzed and systemized. It is shown 
that the most effecient mechanisms of strengthening during nitro- 
gen and carbon ion implantation in materials are the following: 
solid solution strenghtening by interstitial impurities, strengthening 
due to formation of precipitates or layers of second phase, and 
structural-phase strengthening. 46 refs.; 2 tabs. 


13111 


(INIS-SU-342/A, pp. 87-91) Study of nuclear doping 
of gallium arsenide by particle beams from compact cyclotron 
MGC-20. Zabrodin, B.V.; Zakharenkov, L.F.; Kozlovskij, V.V. AN 


Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1991. [101p.] (In Russian). In Physics of radiation damages and ra- 
diation material science: Scientific-technical collection. Order 
Number DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

Formation of doping impurity in gallium arsenide due to irradia- 
tion with deutrons and ~He ions is studied. The efficiency of 
irradiation for the donor and acceptor doping is analysed. The nu- 
clear doping process is investigated with the aid of the compact 
cyclotron MGC-20 producing p, d, a and r-particle beams with en- 
ergies up to 20 MeV. It is shown that the most effective nuclear 
doping of gallium arsenide is achieved with donor impurities (sele- 
nium and germanium) resulting from d, a and +-particle irradiation. 
6 refs.; 3 figs.; 3 tabs. 


13112 (INIS-SU-342/A, pp. 92-94) Study of low frequency 
oscillations exited in vapor-plasma channel of metallic target 
during electron-beam welding. Berezina, G.P. (AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Us, V.S.; 
Berezin, A.K. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1991. [101p.] (In Russian). In Physics of 
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radiation damages and radiation material science: Scientific- 
technical collection. Order Number DE93620498. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The low-frequency oscillations exited in the vapor-plasma chan- 
nel during electron-beam welding are studied in the frequency 
range from several to hundreds Hertz. It is shown that the process 
of electron-beam welding can be controlled by modulation of elec- 
tron beam power by signals of given frequencies. 4 refs.; 3 figs. 


13113 (IS-M-740) Investigation of corrosion in aluminum/ 
adhesive lap-splices using pulse-echo ultrasonic techniques. 
Patton, T.C.; Hsu, D.K. lowa State Univ. of Science and Technol- 
ogy, Ames, IA (United States). Center for Aviation Systems 
Reliability. [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. (CONF-920799-5: 
Review of progress in quantitative non destructive evaluation 
(NDE), La Jolla, CA (United States), 19-24 Jul 1992). Order Num- 
ber DE93008074. Source: OSTI; NTIS; GPO Dep. 

In this paper we have shown that aluminum skin samples cor- 
roded in the laboratory by an electrochemical process are similar 
to corrosion that occurs naturally. Incorporating the corroded skins 
into several sets of characterized aluminunVadhesive lap-splices 
with first and second layer corrosion defects, we have shown quali- 
tative agreement in PP signal amplitude between a low frequency 
ultrasonic model and experiment. The model suggests, and the ex- 
perimental evidence agrees, that the trailing signal PP amplitude of 
a low frequency tri-polar pulse can be used to discriminate metal 
thinning in the second layer due to corrosion. Further work is in 
progress to address the issues of frequency selection and errors 
caused by layer parameter approximation. 6 refs, 7 figs. 


13114 (KFK-5069) Microstructural investigations of fa- 
tigued 12% Cr-steel 1.4914 (X 18 Cr Mo V Nb 12 1). Gersinska, 
R. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Materialforschung; Karlsruhe Univ. (T.H.) (Germany). Fakultaet fuer 
Maschinenbau. Oct 1992. 161p. (In German). Order Number 
DE93769026. Source: OSTI; NTIS (US Sales Only); INIS. 

The low cycle fatigue properties of a tempered steel X18 Cr Mo 
V Nb 12 1 (DIN 1.4914) have been investigated at different tem- 
peratures, strain amplitudes, mean strains and strain rates. The 
role of martensite lath structure and of precipitates and dislocations 
on the strengthening mechanisms and fatigue damage have been 
analysed. Plastic deformation results in a slip band formation on 
the surface and in a cellular dislocation structure in the interior of 
the specimens. A reduced strain rate is causing lower stress 
amplitudes and greater cells at higher temperatures. At lower tem- 
peratures the influence of strain rate is small. Fatigue mechanisms 
are soon dominant at lower strain rates. REM-investigations of the 
specimen surfaces are revealing the development of cracks at slip 
bands. The cracks start always at the surfaces of the specimen, 
and they are transcristalline in nature. The influence of the ageing 
temperature has been investigated. A reduced ageing temperature 
of 600degC results in a higher dislocation density and a lower 
martensite lath distance in the undeformed material. Strain ageing 
was initially observed in tensile experiments. The influence of 
dynamic strain ageing on the mechanical properties and the mi- 
crostructure of tempered steel 1.4914 is investigated. A correlation 


of mechanical and microstructural data has been performed. (orig/ 
MM). 


13115 (KFTI-91-1) On fragile-plastic transition in silicides 
of refractory metals. Osipov, A.D. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lissledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomno} Nauke i. 1991. 
[7p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

A fragile plastic transition in MoSiz, WSiz, VSig produced by dif- 
fusion saturation of metals by silicium is investigated. A strong 
change of fluidity point temperature dependence in silicides near 
the temperatures 0,6 ... 0,7 Tmex which are close to homologic 
temperatures T, of fluidity strains strong changes in several other 
materials with considerable covalent component of inter-atom 
coupling (e.g. in carbides) is found. A correlation of T, with a pa- 
rameter including the number of coupling electrons and atomic 
dimensions is established. 12 refs.; 2 figs.; 1 table. (author). 





13116 (KFTI-91-19) Phase equilibrium in a binary alloy un- 
der cascade producing irradiation. Bakaj, A.S.; Buts, A.V.; 
Turkin, A.A. Gosudarstvennyj Komitet po _ Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 
Tsentral’nyj Nauchno-Issledovatel'’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. [27p.] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The combined effect of radiation-induced segregation and 
cascade disorder-dissolution on the growth and stability of second- 
phase precipitates in a random binary alloy is considered. 
Radiation-altered coherent and incoherent solubilities are derived. 
It is found that under irradiation the quasi-stationary distribution of 
alloying elements is stable to spatial fluctuations in the local com- 
position. From the stability analysis the time of formation of the 
segregation profiles around sinks is estimated. The nature of a low 
temperature threshold of radiation-induced precipitation at sinks in 
alloys of Ni-Si type is investigated. A method is presented to con- 
struct the radiation-modified phase diagram as well as the 
temperature-dose rate diagram. The calculations of these diagrams 
(also called structural-phase) are carried out for Ni-Si and Ni-Al 
alloys. The model predictions are compared with the available ex- 
perimental data. 35 refs.; 6 figs.; 1 table. (author). 


13117 (KFTI-91-review) Determination of impurity atom lo- 
cation in crystal materials by the method of channeling ion 
inverse scattering: Review. Tolstolutskaya, G.D.; Rybalko, V.F.; 
Neklyudov, I.M.; Kopanets, I.E. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. 
[80p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Generalization of data available in literature and obtained by au- 
thors has showed that in spite of the fact that some of the obtained 
results correspond to the criteria elaborated for equilibrium systems, 
the most data on implanted impurity location do not correspond to 
these criteria. Location of impurity atoms which are not solved in 
matrice under equilibrium conditions is determined in case of their 
ion implantation by three processes: spontaneous recombination of 
impurities with vacancies within the cascade collision relaxation 
phase, capture of additional vacancies during the cascade cooling 
phase and capture of migrating vacancies at temperatures higher 
than that in stage Ill. 57 refs.; 18 figs.; 6 tables. (author). 


13118 (KFTI-92-14) A method of influence regions in the 
theory of vacancy swelling of metals. Ostapchuk, P.N.; Slezov, 
V.V. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. 1992. [60p.] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

A new method is developed to calculate point defect fluxes to 
various sinks. The method takes into account the volume fraction 
of sinks similar to the well known effective medium approach. But 
in contrast to the latter in our method we introduce sink-free 
regions around each sink the sizes of which are determined self- 
consistently. As an illustration, the defect fluxes to a void and an 
edge dislocation are found. The vacancy swelling of metals under 
irradiation is discussed in terms of results obtained. 27 refs. (au- 
thor). 


13119 (KFTI-92-34) Fabrication of articles with compli- 
cated configuration from boron. Patokin, A.P.; Sagalovich, V.V.; 
Khrebtov, V.L. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [6p.] (In Russian). Source: OSTI; NTIS 
(US Sales Only); INIS. 

A process of boron trichloride reduction in hydrogen was 
investigated with the aim to fabricate articles of a complicated con- 
figuration from boron. 5 refs.; 1 fig. (author). 


13120 (KFTI-92-35) Deposition of crystalline boron thick 
layers from gas phase. Patokin, A.P.; Sagalovich, V.V.; Khrebtov, 
V.L. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. 1992. [8p.] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Properties of boron obtained by its trichloride reduction in hydro- 
gen were studied with the help of electron microscopy, X-ray 
spectroscopy, spectroscopy and metallography methods. It was 
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shown that in the 1080...1250°C temperature range layers of high- 
dense crystalline boron of tetragonal modification are deposited. 
Twins are the main type of structural defects in boron. The average 
coefficient of boron thermal expansion is 8.5 10-®degr.-' and 
anisotropy degree is 0,01. 7 refs.; 3 figs. (author). 


13121 (KFTI-92-44) On effect of second-plasma precipi- 
tates on void formation and growth in irradiated alloys. Bakai, 
A.S.; Turkin, A.A. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [22p.] (In Russian). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Effects of coherent and incoherent precipitates on point defect 
concentrations, recombination rate, and growth of vacancy voids in 
irradiated materials were considered. A new mechanism of defect 
loss by enhanced recombination inside coherent precipitates was 
described. Vacancy swelling suppression, based on the recombina- 
tion mechanism of point defect loss to coherent precipitates, was 
shown to be efficient in a wide range of irradiation conditions - 
from heavy ion irradiation to in-reactor irradiation. Point defect 
fluxes arising in the vicinity of the coherent precipitate due to differ- 
ence between recombination rates in the precipitate and matrix, 
results in segregation fluxes of alloying elements. This effect, being 
an analog of the inverse Kirkendall effect, influences stability of the 
coherent precipitates. Modification of chemical composition of co- 
herent precipitates - phenomenon observed experimentally - is 
likely to be caused by the recombination-driven segregation, fol- 
lowed by infiltration of segregating elements into the precipitates. 
39 refs.; 7 figs.; 1 table. (author). 


13122 (KlYal-92-10) Targets for nuclear-physical investiga- 
tions. Zaika, N.|.; Zaritskij, V.S.; Kozeratskaya, G.N.; Onoshko, 
N.F.; Petrenko, T.M. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1992. [10p.] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Main equipment and elaborations on its improvement used at 
INR of Ukrainian Academy of Sciences for production of the 
nuclear targets from materials of enriched and natural isotope con- 
sistence are discussed. The data on chemical elements and target 
thickness ranges for ten technologies used at production of isotope 
targets are presented. 4 refs.; 4 tables. (author). 


13123 (LA-UR-92-3668) A model for the filling of cold cavi- 
tles with solidifying, semi-crystalline polymers. Papathanasiou, 
T.D. (Imperial Coll. of Science and Technology, London (United 
Kingdom). Dept. of Chemical Engineering and Chemical Technol- 
ogy); Guell, D.C. Los Alamos National Lab., NM (United States). 
[1992]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930584—1: AN- 
TEC ‘93/Society of Plastics Engineers meeting, New Orleans, LA 
(United States), 9-13 May 1993). Order Number DE93003817. 
Source: OSTI; NTIS; GPO Dep. 

A model for the filling stage of injection molding that includes 
wall solidification and crystallisation was used to investigate the in- 
teraction between solidification and pressure drop during the filling 
of a rectangular plate with high-density polyethylene. We find that 
wall solidification affects the pressure drop in a complex way, re- 
flecting the interplay between reduction in the area available for 
flow and thermal insulation of the stilil-molten polymer. Develop- 
ment of crystallinity on the surface of the part is also modelled 
under conditions of uniform and spatially varying cooling. Results 
indicate that nonuniform cooling can results in complex crystallinity 
distributions which are determined by thermal history of solidified 
polymer, duration of filling stage and by exact dependence of crys- 
tallisation kinetics on temperature. 


13124 (LBL-33106) Magnetic thin films and nanostruc- 
tures: Anisotropy, microstructure and their inter-relationship. 
Krishnan, K.M. Lawrence Berkeley Lab., CA (United States). Oct 
1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9210311-1: Mi- 
crostructures of materials conference, Berkeley, CA (United 
States), 22-23 Oct 1992). Order Number DE93007714. Source: 
OSTI; NTIS; GPO Dep. 

Magnetic thin films and nanostructure exhibit novel properties 
and have great technological potential. In particular, developing thin 
film structures with perpendicular anisotropy, understanding the 
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underlying mechanisms and identifying meaningful microstructure- 
property relationships in such nanometer scale materials is an 
ongoing challenge. Here, two different approaches as well as de- 
tails of the relevant microstructure are presented. 6 refs, 2 figs. 


13125 (NREL/CP-412-5007, pp. 10.1-10.12) Electrochemical 
deposition techniques. Searson, P.C. (Johns Hopkins Univ., Bal- 
timore, MD (US)). National Renewable Energy Lab., Golden, CO 
(United States). Sep 1992. (CONF-9112112-: Current status, 
research needs, and opportunities in applications of surface pro- 
cessing applications to transportation and utilities technologies, 
Washington, DC (United States), 10-12 Dec 1991). In Current sta- 
tus, research needs, and opportunities in applications of surface 
processing to transportation and utilities technologies: Proceedings 
of a December 1991 workshop. 426p. Order Number 
DE92016446. Source: OSTI; NTIS. 

Historically, electrochemical techniques have been used for the 
deposition of metals and alloys to improve the corrosion resistance 
or specific physical or mechanical properties. Traditional applica- 
tions have been in the aerospace, automotive, oil and gas, and 
chemical processing industries. However, recent advances in elec- 
trochemical processing of materials and the development of novel 
deposition techniques have expanded the use of electrodeposition 
methods in these and other industries. In many cases, these 
advances have been related to applications in the electronics in- 
dustry. Novel materials processing has included the development 
of techniques for the electrodeposition of semiconductors, super- 
conducting oxides, and conducting polymers, as well as composite 
films combining the properties of these materials. Electrodeposition 
techniques are now being used to provide specific magnetic, 
electrical, and electromagnetic properties; chemical and electro- 
chemical properties, including corrosion resistance and catalytically 
active surfaces; and optical properties such as reflectivity and ab- 
sorptivity. This article highlights some of the novel materials and 
structures processed by electrochemical methods. In addition, ex- 
amples of new techniques for electrodeposition are also described. 
Specific procedures for the electrodeposition of metals and alloys 
are not reviewed, but are available. 


13126 (NREL/CP-412-5007, pp. 12.1-12.9) Atmoistic inor- 
ganic film formation by reactive and nonreactive PVD 
techniques. Mattox, D.M. (IP Industries, Albuquerque, NM (US)). 
National Renewable Energy Lab., Golden, CO (United States). Sep 
1992. (CONF-9112112—: Current status, research needs, and op- 
portunities in applications of surface processing applications to 
transportation and utilities technologies, Washington, DC (United 
States), 10-12 Dec 1991). In Current status, research needs, and 
opportunities in applications of surface processing to transportation 
and utilities technologies: Proceedings of a December 1991 work- 
shop. 426p. Order Number DE92016446. Source: OSTI; NTIS. 
Physical Vapor Deposition (PVD) is defined as an atomistic de- 
position process in which atoms (sometimes molecules) are 
transported from a solid or liquid surface (source) to condense on 
another surface (substrate) without gas phase nucleation or 
reaction. Generally the source for depositing atoms is thermal va- 
porization or physical sputtering. The author reviews different 
techniques of achieving PVD. Vacuum deposition is typically de- 
fined as a deposition process in which the atoms (or particles) from 
a thermal vaporization source reach the substrate without collisions 
with residual gas molecules. Sputter deposition is the deposition of 
particles whose origin is a surface (target) being sputtered, usually 
by accelerated ions. A major advantage of sputter depositon is that 
the deposition rate is rather constant and reproducible and can be 
sustained over a long period of time. lon plating is a generic term 
for deposition processes in which concurrent energetic particle 
bombardment during depositon is used to modify the composition, 
morphology, microstructure, and properties of the deposited mate- 
rial. Film formation may be nonreactive or reactive. Nonreactive 
film formation and growth are determined by the nucleation of 
adatoms on a surface, and the parameter of nucleation density is 
important. A high nucleation density is generally desirable for good 
adhesion and a dense film. Reactive deposition of materials may 
be used to form compounds by reacting the depositing species 
with a codepositing reactive species or with an adsorbed reactive 
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surface species to form a nonvolatile compound. The role of hydro- 
gen in surface growth is also reviewed. 


13127 (NREL/CP-412-5007, pp. 15.1-15.17) High-energy ion 
implantation of materials. Williams, J.M. (Oak Ridge National 
Lab., TN (US)). National Renewable Energy Lab., Golden, CO 
(United States). Sep 1992. DOE Contract AC05-840R21400. 
(CONF-9112112-: Current status, research needs, and opportuni- 
ties in applications of surface processing applications to 
transportation and utilities technologies, Washington, DC (United 
States), 10-12 Dec 1991). In Current status, research needs, and 
opportunities in applications of surface processing to transportation 
and utilities technolegies: Proceedings of a December 1991 work- 
shop. 426p. Order Number DE92016446. Source: OSTI; NTIS. 

High-energy ion implantation is a very flexible type of surface 
treatment technique, because it offers the possibility of treating al- 
most any type of target material or product with ions of almost any 
chemical species or combinations of chemical species. In addition, 
ion implantations can be combined with variations in temperature 
during or after ion implantation. As a result, the possibility of 
approaching a wide variety of surface-related material problems ex- 
ists with ion implantation. This paper will outline factors pertinent to 
the applicaiton of high-energy ion implantation to surface engineer- 
ing problems. These factors include fundamental advantages and 
limitations, economic considerations, present and future equipment, 
and aspects of materials science. 


13128 (NREL/CP-412-5007, pp. 16.1-16.23) Surface treat- 
ments with ion beam assisted deposition. Hubler, G.K. (Naval 
Research Lab., Washington, DC (US)). National Renewable 
Energy Lab., Golden, CO (United States). Sep 1992. (CONF- 
9112112-: Current status, research needs, and opportunities in 
applications of surface processing applications to transportation 
and utilities technologies, Washington, DC (United States), 10-12 
Dec 1991). In Current status, research needs, and opportunities in 
applications of surface processing to transportation and utilities 
technologies: Proceedings of a December 1991 workshop. 426p. 
Order Number DE92016446. Source: OSTI; NTIS. 

This contribution introduces ion beam assisted deposition 
(IBAD), reports on progress toward obtaining an understanding of 
the physical and chemical processes that are active during IBAD, 
and gives examples of applications that are currently in use or that 
are projected to be in use in the near future. Sufficient background 
is given that the reader should obtain a working knowledge of the 
technique, understand the advantages and limitations, and have a 
good idea as to how it may be applied to specific problems. In par- 
ticular, a model is presented that includes the effects of sputtering, 
reflection of ions, multiple species beams, charge exchange neu- 
tralization, and incorporation of ambient gas atoms. Good 
agreement is found with data on several materials for the composi- 
tion of films as a function of the arrival ratio of ions to evaporant 
atoms. Calculations based on a collision cascade simulation are re- 
viewed that predict the energy dependence of the critical arrival 
ratio to achieve low intrinsic stress in deposited films. Factors that 
influence the choice of the geometry for beam assisted deposition 
systems, the choice of ion beam energy, and applications of the 
films are discussed in detail. 


13129 (NREL/CP-412-5007, pp. 17.1-17.18) A summary of 
critical issues for application of organized molecular assem- 
blies at surfaces. Allara, D.L. (Pennsylvania State Univ., 
University Park (US)). National Renewable Energy Lab., Golden, 
CO (United States). Sep 1992. (CONF-9112112-: Current status, 
research needs, and opportunities in applications of surface pro- 
cessing applications to transportation and utilities technologies, 
Washington, DC (United States), 10-12 Dec 1991). In Current sta- 
tus, research needs, and opportunities in applications of surface 
processing to transportation and utilities technologies: Proceedings 
of a December 1991 workshop. 426p. Order Number 
DE92016446. Source: OSTIi; NTIS. 

The subject of ultrathin (~1-10° nm) organic films has become 
of considerable interest over the past decade because of a few ex- 
isting and many potential technological and scientific applications. 
The understanding of these materials is usually very incomplete 
when extrapolations are made from the behavior of bulk phases, 
because interfacial phenomena, of little concern in bulk material 





properties, can profoundly affect the behavior of ultrathin films. In 
addition, specialized procedures, designed specifically for ultrathin 
film synthesis, often cannot be adapted to bulk materials synthesis, 
and thus some materials structures and phases can only be ob- 
tained in film form. Because of these facts, it is necessary to view 
ultrathin organic films as generating their own unique materials 
issues with regard to potential and present applications. One par- 
ticular class of film structures for which the above points are most 
certainly true is highly organized molecular films or organized 
molecular assemblies (OMAs). The term highly organized refers to 
the spatial organization of the molecules. In the limit of perfect 
translational and orientational ordering, the molecules form a single 
crystal, which an be two- or three-dimensional, depending on 
whether one or more layers of molecules are present, respectively, 
and also whether or not the important degrees of freedom of the 
system exist exclusively in the surface plane or include the out-of- 
plane direction. A number of critical issues center on film 
preparation. At present, there are two major preparation methods 
for organized ultrathin film structures, Langmuir-Blodgett and self- 
assembly, and films can be conveniently classified according to 
which of these two methods was used to generate the film. 


13130 (NREL/CP-412-5007, pp. 2.1-2.13) Characterization 
of surfaces: Current status of surface structure determination. 
Duke, C.B. (Xerox Webster Research Center, NY (US)). National 
Renewable Energy Lab., Golden, CO (United States). Sep 1992. 
(CONF-9112112-: Current status, research needs, and opportuni- 
ties in applications of surface processing applications to 
transportation and utilities technologies, Washington, DC (United 
States), 10-12 Dec 1991). In Current status, research needs, and 
opportunities in applications of surface processing to transportation 
and utilities technologies: Proceedings of a December 1991 work- 
shop. 426p. Order Number DE92016446. Source: OSTI; NTIS. 

The first purpose of this paper is to provide a brief overview of 
the current status of the determination of the atomic structure of 
solid surfaces. The author organize this survey by classifying sur- 
faces by type (clean versus overlayer geometries; metallic, 
semiconducting, and insulating substrates) and presenting an ag- 
gregate view of the results for each type. We further consider only 
surfaces whose atomic geometry is known quantitatively, which 
usually restricts our attention to expitaxial overlayer structures. 
Coverage is restricted to solid-gas (i.e., vacuum) surfaces, as op- 
posed to solid-solid or solid liquid interfaces. The second purpose 
of this paper is to indicate some of the current key issues in sur- 
face structure prediction and measurement. For example, it has 
been proposed that the cleavage surfaces of both zincblende and 
wurtzite crystals exhibit essentially universal structures if all 
distrances are measured in units of the bulk lattice constant. More- 
over, these nearly universal relaxed surface structures revert to 
their bulk form on the adsorption of Sb or Bi. Indeed, the issue of 
adsorption-induced reconstructions is a topic of great interest in 
studies of surface chemical reactions, including catalysis. In the 
case of compound semiconductors, a good example is Al on 
GaAs(110), which forms expitaxial AlAs layer by layer on anneal- 
ing. Important issues concerning these reactions involve their 
spontaneity (as opposed to activation), their dependence on the 
initial surface structure, and the extent to which they disrupt the 
initial surface structure. The paper is organized into two context- 
setting sections on theoretical concepts and experimental methods 
in the prediction and measurement, respectively, of surface struc- 
tures. These are followed by synopses of available results on clean 
and adsorbate-covered surfaces. 


13131 (NREL/CP—412-5007, pp. 20.1-20.21) Panel on corro- 
sion protection. Smyrl, W. (Univ. of Minnesota, Minneapolis (US)); 
Halley, J.W.; Hubler, G.; Hurd, A.; MacDonald, D.; Snyder, D.; 
Williams, J. National Renewable Energy Lab., Golden, CO (United 
States). Sep 1992. (CONF-9112112-—: Current status, research 
needs, and opportunities in applications of surface processing ap- 
plications to transportation and utilities technologies, Washington, 
DC (United States), 10-12 Dec 1991). In Current status, research 
needs, and opportunities in applications of surface processing to 
transportation and utilities technologies: Proceedings of a Decem- 
ber 1991 workshop. 426p. Order Number DE92016446. Source: 
OSTI; NTIS. 
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Corrosion and materials degradation in transportation systems 
are major costs to society. In a 1987 National Materials Advisory 
Board report (Agenda for Advancing Electrochemical Corrosion), it 
was estimated that the cost of corrosion of automobiles was $15 
billion per year. The cost to all transportation systems, including 
trains, aircraft, and ships, is considerably higher, possibly as much 
as $30-$60 billion per year. While exact numbers are difficult to 
pinpoint, it is reasonable to assume that at least a third of this cost 
is avoidable through better design and engineering, appropriate ed- 
ucation, and the use of currently available corrosion control 
technology. While the cost of corrosion is spread more or less uni- 
formly throughout our society, the cost to transportation and, in 
particular, to road transportation systems, is of particular impor- 
tance because of the manner in which these systems pervade our 
society at all levels. The goal of the Corrosion Protection working 
group was to review the current state of the art of corrosion sci- 
ence and engineering and corrosion protection technology in the 
transportation and utility industries, excluding nuclear, fossil, and 
hydroelectric power generation. The report addresses the need and 
opportunities for improved corrosion protection in transportation 
and solar utilities systems. The emphasis will be given to surface 
modification and surface characterization because recent advances 
have provided a basis to propose that marked advances will be re- 
alized in the near future by focused efforts in both. 


13132 (NREL/CP-412-5007, pp. 22.1-22.9) Lubricating and 
wear surfaces. Nichols, F.A. (Argonne National Lab., IL (US)); 
Erck, R.; Genske, G.; Barber, G.; Graham, M.; Kelley, F.; McCune, 
R.; Willermet, P.; Olsen, R.; Vojnovich, T. National Renewable 
Energy Lab., Golden, CO (United States). Sep 1992. (CONF- 
9112112—: Current status, research needs, and opportunities in 
applications of surface processing applications to transportation 
and utilities technologies, Washington, DC (United States), 10-12 
Dec 1991). In Current status, research needs, and opportunities in 
applications of surface processing to transportation and utilities 
technologies: Proceedings of a December 1991 workshop. 426p. 
Order Number DES2016446. Source: OSTI; NTIS. 

The working group identified 19 problems related to lubricating 
and wear surfaces as they apply to transportation technologies. 
Because the problems are quite diverse in nature, they are treated 
as 19 separate issues using the format, in general, of problem, 
current approach, needs, R & D program envisioned, time scale, 
and payoff. The topics include: valve guide/stem wear; piston ring/ 
bore tribosystem; gears and bearings; engine durability with 
methanol; continuously variable transmissions; immersed electric 
fuel pumps; tribological materials selection; transmission perfor- 
mance and durability; abrasive wear of injection plunger barrel; 
enlargement of injector spray holes (diesels); diesel fuel injector 
plunger tip-cup seating; lifetime of cams and cam-roller followers; 
load-carrying-capacity and corrosion resistance of bearing and 
bushing; self-lubricating and scuffing-resistant materials; correlation 
between surface modification and performance of materials in lubri- 
cation systems; lifetime of nonferrous die materials; lifetime of H-13 
tool steel foundry patterns used with molten aluminium; wear life of 
large ferrous metal-forming dies; modeling of surface-coated wear 
materials and adhesive coatings. 


13133 (NREL/CP-412-5007, pp. 29.1-29.14) Organized 
molecular assemblies. Whitesides, G.M. (Harvard Univ., Cam- 
bridge, MA (US)); Ferguson, G.S.; Allara, D.; Scherson, D.; 
Speaker, L.; Ulman, A. National Renewable Energy Lab., Golden, 
CO (United States). Sep 1992. (CONF-9112112-: Current status, 
research needs, and opportunities in applications of surface pro- 
cessing applications to transportation and utilities technologies, 
Washington, DC (United States), 10-12 Dec 1991). In Current sta- 
tus, research needs, and opportunities in applications of surface 
processing to transportation and utilities technologies: Proceedings 
of a December 1991 workshop. 426p. Order Number 
DE92016446. Source: OSTI; NTIS. 

Organized molecular assemblies (OMAs) - self-assembled mono- 
layers (SAMs), Langmuir-Blodgett (LB) films, vesicles, and lipid 
bilayers - represent a major, important new theme in condensed- 
matter science. SAMs, in particular, have properties suggesting 
potential wide applicability in control of interfacial properties for 
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systems of interest to DOE. SAMs are systems at or close to ther- 
modynamical minima, and are thus easy to prepare. The 
production of SAMs, unlike most surface technologies, is straight- 
forward, and they are intrinsically manufacturable: they form highly 
ordered films by simple, low-cost processes, and they have low de- 
fect concentrations. 


13134 (NREL/CP-412-5007, pp. 5.1-5.8) Analysis of inter- 
faces using second harmonic generation and sum frequency 
generation. Anderson, R.J. (Sandia National Labs., Livermore, CA 
(US)). National Renewable Energy Lab., Golden, CO (United 
States). Sep 1992. (CONF-9112112-: Current status, research 
needs, and opportunities in applications of surface processing ap- 
plications to transportation and utilities technologies, Washington, 
DC (United States), 10-12 Dec 1991). In Current status, research 
needs, and opportunities in applications of surface processing to 
transportation and utilities technologies: Proceedings of a Decem- 
ber 1991 workshop. 426p. Order Number DE92016446. Source: 
OSTI; NTIS. 

The intent of this paper is to familiarize the reader with the 
analysis of interfaces using the generation of new frequency com- 
ponents (second harmonic generation [SHG] and sum frequency 
generation [SFG]) at that interface. There are numerous excellent 
reviews that go into considerable detail describing the theoretical 
basis for these phenomena and that also focus on the application 
to certain classes of problems (such as the gas-solid interface, the 
electrolyte-electrode interface, insoluble monolayers at the air-liquid 
interface, etc.). The author will touch briefly on the theory behind 
the phenomena, if only to provide a vocabulary, then give as many 
examples of applications as possible, in the hopes of stimulating 
the reader to think in terms of expanding these to include new 
problems. This is not intended to be an exhaustive list of such 
applications, but is rather a selection derived from the author's id- 
iosyncrasies, with the anticipation it will serve the need for these 
proceedings. If the reader finds these techniques interesting and 


potentially useful, he will be well served by referring to the reviews 
cited. 


13135 (NREL/CP-412-5007, pp. 7.1-7.22) Local order and 
bonding primarily using EXAFS and SEXAFS. Mayanovic, R.A. 
(Southwest Missouri State Univ., Springfield (US)). National Re- 
newable Energy Lab., Golden, CO (United States). Sep 1992. 
(CONF-9112112-: Current status, research needs, and opportuni- 
ties in applications of surface processing applications to 
transportation and utilities technologies, Washington, DC (United 
States), 10-12 Dec 1991). In Current status, research needs, and 
opportunities in applications of surface processing to transportation 
and utilities technologies: Proceedings of a December 1991 work- 
shop. 426p. Order Number DE92016446. Source: OSTI; NTIS. 

A primary goal in understanding surfaces is determining the 
Structural arrangement of surface atoms. Because many surface 
problems involve surface structures lacking long-range order, an 
appropriate technique for this instance is one with sensitivity to the 
local arrangement of atoms. One of the most widely used such 
techniques involves conducting surface extended x-ray absorption 
fine structure (SEXAFS) studies. The growth of SEXAFS as an in- 
vestigative tool has largely been due to two important occurrences: 
the development of synchrotron radiation and the progress made in 
the understanding and theory of extended x-ray absorption fine 
structure (EXAFS). SEXAFS extended x-ray absorption fine struc- 
ture is important, largely because it is a nondestructive probe and 
has surface sensitivity. Because it is impossible to adequately dis- 
cuss all aspects of SEXAFS in a short review like this, much detail 
has been omitted in the hope that the references provided are suf- 
ficient to locate other sources where that detail can be found. 


13136 (NREL/CP—412-5007, pp. 9.1-9.4) Surface modifica- 
tion techniques: A summary report. Mittal, K. (IBM US Technical 
Education, Thornwood, NY (US)). National Renewable Energy 
Lab., Golden, CO (United States). Sep 1992. (CONF-9112112-: 
Current status, research needs, and opportunities in applications of 
surface processing applications to transportation and utilities tech- 
nologies, Washington, DC (United States), 10-12 Dec 1991). In 
Current status, research needs, and opportunities in applications of 
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surface processing to transportation and utilities technologies: Pro- 
ceedings of a December 1991 workshop. 426p. Order Number 
DE92016446. Source: OSTI; NTIS. 

Surface modification of materials is of tremendous significance in 
a legion of technological applications. As a matter of fact, surface 
modification offers the best of both worlds: one can modify the sur- 
face to attain desired surface characteristics without altering the 
bulk properties. Both inorganic (metals, ceramics, glass) and 
organic (polymeric) materials are modified for many and varied rea- 
sons or purposes (decorative, functional, protective), and a large 
number of techniques exist to modify surfaces. The choice of the 
proper technique for surface modification in a given situation de- 
pends on a host of reasons, e.g., nature of substrate material, 
intended purpose of surface modification, and economic considera- 
tions. This Summary Report covers the following: various reasons 
for modifying both inorganic and organic surfaces, general surface 
modification techniques, separate catalogs of modification tech- 
niques specific or suitable to inorganic and organic materials, and 
research needs. 


13137 (ORNL/FMP-92/2, pp. 147-156) ANL-3 - Corrosion 
and mechanical properties of alloys in FBC and mixed-gas en- 
vironments. Natesan, K. (Argonne National Lab., IL (US)). Oak 
Ridge National Lab., TN (United States). Dec 1992. In Fossil En- 
ergy Advanced Research and Technology Development Materials 
Program: Semiannual progress report for the period ending 
September 30, 1992. 337p. Order Number DE93004433. Source: 
OSTI; NTIS. 

The purposes of this program are to (1) evaluate mechanisms of 
oxidation, sulfidation, and breakaway corrosion in chromia- and 
alumina-forming alloys and coatings exposed to mixed-gas atmo- 
spheres that span the wide range of oxygen and sulfur partial 
pressures typical of both combustion and gasification systems; (2) 
develop an understanding of the role of several microalloy con- 
stituents (e.g., Zr, Nb, Y, Ce) in oxidation/sulfidation processes; (3) 
characterize the physical, chemical, and mechanical properties of 
surface oxide scales that are resistant to sulfidation attack; and (4) 
evaluate the role of deposits, such as fluidized-bed combustor sor- 
bents that contain sulfur and/or chlorine and ash constituents, in 
the corrosion of metallic alloys and selected coatings. 1 ref., 8 
figs., 2 tabs. 


13138 (ORNL/FMP-$2/2, pp. 157-165) CSM-2 - Weldability 
of polycrystalline aluminides. Fasching, A.A. (Colorado School of 
Mines, Golden (US)); Edwards, G.R.; David, S.A. Oak Ridge 
National Lab., TN (United States). Dec 1992. In Fossil Energy Ad- 
vanced Research and Technology Development Materials Program: 
Semiannual progress report for the period ending September 30, 
1992. 337p. Order Number DE93004433. Source: OSTI; NTIS. 
Iron aluminide alloy FA-129 is susceptible to cold cracking during 
gas-tungsten arc (GTA) welding. Cracking occurs by brittle fracture 
in the fusion zone, which has been attributed to excessive grain 
growth during solidification in concert with experimental embrittle- 
ment. Previous work has shown that iron aluminide can be 
susceptible to environmental embrittlement when tested in the 
presence of water vapor. The suggested mechanism is similar to 
that observed in aluminum alloys: the reaction of water molecules 
with freshly exposed aluminum atoms at the crack tip results in the 
formation of high activity atomic hydrogen, which diffuses into the 
metal and causes embrittlement. This phenomenon occurs only 
when the metal is stressed, and therefore, is a dynamic embrittle- 
ment phenomenon. The same effect was not seen in experiments 
conducted in the presence of hydrogen gas. To further investigate 
this embrittlement problem and its effect on welding, GTA welds 
were conducted in atmospheres of varying amounts of water vapor 
on base material of varying grain sizes. The varying base material 
grain sizes were chosen because fusion zone grain size depends, 
to an extent, on the grain size of the base material. For example, a 
fine-grained base material should produce a finer grained fusion 
zone than a coarse-grained base material would. The results of the 
investigation are presented within this paper. 5 refs., 2 figs., 5 tabs. 


13139 (ORNL/FMP-92/2, pp. 167-174) INEL-2 - The influ- 
ence of thermomechanical processing on microstructure and 
properties or iron aluminides. Wright, J.K. (Idaho National Engi- 
neering Lab., Idaho Falls (US)); Wright, R.N. Oak Ridge National 





Lab., TN (United States). Dec 1992. In Fossil Energy Advanced 
Research and Technology Development Materials Program: Semi- 
annual progress report for the period ending September 30, 1992. 
337p. Order Number DE93004433. Source: OST]; NTIS. 

A series of tensile tests on FA-129 was run to look at ordering, 
grain size and solutionizing effects on the properties. It appears 
that grain size, ordering, retained work, and solid solution strength- 
ening have interacting effects that depend on the heat treatment 
subsequent to rolling. A powder metallurgy processing route for 
FA-129 is being used to refine the NbC precipitates and improve 
fracture toughness of the alloy. Also, a new joining technique for 
FesAl, self-propagating high-temperature synthesis (SHS), shows 
promising strength despite a less than optimum microstructure in 
preliminary samples. 11 refs., 4 figs., 2 tabs. 


13140 (ORNL/FMP-92/2, pp. 175-181) ORNL-2(A) - Environ- 
mental effects on iron aluminides. DeVan, J.H. (Oak Ridge 
National Lab., TN (US)); Tortorelli, P.F. Oak Ridge National Lab.., 
TN (United States). Dec 1992. In Fossil Energy Advanced 
Research and Technology Development Materials Program: Semi- 
annual progress report for the period ending September 30, 1992. 
337p. Order Number DE93004433. Source: OSTI; NTIS. 

The purpose of this task is to evaluate the corrosion properties 
of Fe3Al-based alloys as they relate to fossil energy applications. A 
primary objective is to investigate the resistance of the alloys to 
mixed-oxidant (oxygen-sulfur) environments that arise in the com- 
bustion or gasification of coal. This includes the determination of 
effects of sulfur on oxidation kinetics and oxide microstructures, the 
effects of rare earth additions on sulfidation and oxidation resis- 
tance, and the mechanical behavior of reaction product scales in 
mixed-gas environments. Of additional concern are corrosion pro- 
cesses encountered when equipment is shut down for maintenance 
purposes, which may lead to attack by sulfur- and chlorine- 
containing acids. Also included in this task are studies of 
environmental effects on alloy ductility, especially effects on crack 
growth kinetics. Laboratory tests of iron aluminide alloys in H2S- 
Ho-H20-Ar at 800°C have shown very low corrosion rates for 
alloys based on Fe3Al and FeAl. In more recent tests of binary Fe- 
Al alloys with lover aluminum contents, the corrosion rate in 
H2S-H2-H20-Ar showed little change from that of the Fe3Al alloy 
(28 at. % Al) down to a level of 18% aluminum. However, the rate 
increased significantly when the aluminum content was lowered to 
16%. Nevertheless, the corrosion rate at the 16% Al level was still 
markedly lower than for the Fe-Cr-Al class of alloys, nominally con- 
taining 20% Cr and 10% Al. A 20 at.% Al level was found to be 
critical for sustained oxidation resistance of binary Fe-Al alloys in 
air at 900°C and above, although the addition of 5 at.% Cr at the 
16 at.% Al level reduced the oxidation rate in air to that of alloys 
containing >20% Al. The oxidation behavior of both classes of al- 
loys has been examined in isothermal and thermal cycling tests in 
air at temperatures up to 1,150°C. 5 refs., 6 figs. 


13141 (ORNL/FMP-$92/2, pp. 183-190) ORNL-2(B) - Investi- 
gation of austenitic alloys for advanced heat recovery and 
hot-gas cleanup systems. Swindeman, R.W. (Oak Ridge National 
Lab., TN (US)). Oak Ridge National Lab., TN (United States). Dec 
1992. In Fossil Energy Advanced Research and Technology Devel- 
opment Materials Program: Semiannual progress report for the 
period ending September 30, 1992. 337p. Order Number 
DE93004433. Source: OSTI; NTIS. 

The purpose of this task is to provide materials technology to aid 
in the design and construction of advanced components for use in 
the fossil fuels power industry in the United States. In the near 
term, life-extension with improved flexibility and reliability in existing 
plants is an issue of primary concern, and alloys to meet these 
performance requirements are being investigated. In the longer 
range, improved efficiency will be needed, and this will come about 
by the development of advanced steam cycle concepts and com- 
bined cycle power plants. Here, the performance requirements for 
structural materials vary significantly from one application to the 
next, and the limiting performance criterion may be corrosion 
resistance, fabricability, or strength. Generally, the materials perfor- 
mance requirements become more demanding with increased 
service temperature, so a range of materials are being examined. 
7 refs., 4 figs. 


36 MATERIALS 
3601 Metals and Alloys 


13142 (ORNL/FMP-$2/2, pp. 191-196) ORNL-2(D) - Ultra- 
high temperature intermetallic alloys. Liu, C.T. (Oak Ridge 
National Lab., TN (US)); Horton, J.A.; Lee, E.H. Oak Ridge 
National Lab., TN (United States). Dec 1992. In Fossil Energy Ao- 
vanced Research and Technology Development Materials Program: 
Semiannual progress report for the period ending September 30, 
1992. 337p. Order Number DE93004433. Source: OSTI; NTIS. 

The thermal efficiency of energy conversion systems and heat 
engines increases by increasing their operation temperatures. At 
present, many advanced engines and energy systems have to op- 
erate at reduced temperatures because of limitation by structural 
materials whose strength decreases sharply above 800°C. Nickel- 
base superalloys, the state-of-the-art materials, can possibly be 
used at temperatures up to 1,000°C on a short-term basis. Hence, 
there is a pressing need to develop new materials (particularly 
metallic ones) for use at temperatures above 900°C. The inter- 
metallic alloy, CroNb, with a C-15 cubic structure is attractive for 
high-temperature structural applications because of its high melting 
point (1,700°C), relatively low density (7.7 g/cm?), and some poten- 
tial resistance to oxidation at 1,000°C. In addition, this intermetallic 
alloy has a wide range of composition homogeneity, indicating the 
possibility of improving its mechanical and metallurgical properties 
by alloying additions. The major concern of this intermetallic alloy 
is its poor ductility and fracture toughness at ambient temperatures. 
The single-phased Cr2Nb is very hard and brittle at room tempera- 
ture. Previous studies indicated that the mechanical properties of 
Cr2Nb could be improved by introducing chromium-rich ductile par- 
ticles through a precipitation reaction. Some two-phase alloys 
exhibited a compressive ductility of 4% at room temperature and a 
yield strength of over 700 MPa at 1,000°C. These intermetallic al- 
loys are substantially stronger than existing nickel-base superalloys 
at temperatures at least to 1,250°C and offer strengths equivalent 
to some structural ceramics at these temperatures. Limited alloy 
development effort indicated that the strength and ductility of 
Cr2Nb/Cr(Nb) alloys were further improved by alloy additions and 
microstructural control. 2 refs., 2 figs., 1 tab. 


13143 (ORNL/FMP-92/2, pp. 197-205) ORNL-2(F) - Develop- 
ment of iron aluminides. Sikka, V.K. (Oak Ridge National Lab., 
TN (US)). Oak Ridge National Lab., TN (United States). Dec 1992. 
In Fossil Energy Advanced Research and Technology Development 
Materials Program: Semiannual progress report for the period end- 
ing September 30, 1992. 337p. Order Number DE93004433. 
Source: OSTI; NTIS. 

Iron aluminides based on the ordered Fe3Al composition have 
good oxidation resistance and excellent sulfidation resistance. Fur- 
thermore, they offer advantages over stainless steels, including 
lower density and reduced consumption of strategic elements in- 
cluding chromium. In the past, the major drawbacks to the use of 
these materials in structural applications have been low room- 
temperature (RT) ductility (<5%) and a rapid drop in strength at 
temperatures above 600°C. Recently, by a combination of thermo- 
mechanical processing and heat treatment, the RT ductility has 
been increased into the range of 15 to 20%, and the high- 
temperature tensile and creep strengths have been increased by 
the addition of 1% Nb. While there is a growing data base on the 
properties of sheet material, little data exists on the mechanical 
properties of plate products, and no fatigue data are available. In 
this paper, the tensile, creep, and fatigue properties of ductile 
Fe3Al plate in two thicknesses are investigated and, when possible, 
compared to sheet properties. In addition, the results of Charpy- 
impact toughness tests are reported for one plate. The alloy 
investigated is designated FA-129, which is an ordered Fe3Al alloy 
with a composition tailored for high-temperature strength. The re- 
sults show differences in tensile and creep properties for plate and 
sheet products. The results of high cycle fatigue tests show that 
cyclic loading at stresses below the yield strength does not induce 
fatigue failure at temperatures of 25 and 454°C and that there is 
an effect of plate thickness at 600°C. 11 refs., 5 figs., 2 tabs. 


13144 (ORNL/FMP-92/2, pp. 207-211) ORNL-2(G) - Microal- 
loyed iron aluminides. McKamey, C.G. (Oak Ridge National Lab., 
TN (US)). Oak Ridge National Lab., TN (United States). Dec 1992. 
in Fossil Energy Advanced Research and Technology Development 
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Materials Program: Semiannual progress report for the period end- 
ing September 30, 1992. 337p. Order Number DE93004433. 
Source: OSTI; NTIS. 

Development efforts at this laboratory have indicated that by 
controlling alloy chemistry and thermomechanical processing, envi- 
ronmental embrittlement of Fe3Al-based alloys can be minimized. 
Ambient temperature tensile ductilities of 10-20% and tensile yield 
strengths at high as 500 MPa can be achieved in alloy FA-129 (Fe- 
28AI-5Cr-0.5Nb-0.2C, at.%). However, the tensile strength of 
FesAl-based alloys decreases dramatically above 600°C and 
creep-rupture strengths of the FA-129 type iron aluminides at tem- 
peratures of 550°C and above remain unsatisfactory. Additions of 
elements such as Ti, Mo, Zr, Hf, and Nb can improve high temper- 
ature strength, but at the expense of room temperature ductility. 
Welding is another major area of concern in the development of 
iron-aluminide alloys for structural applications. The welding pro- 
cesses used must be capable of producing high quality weldments 
under field and shop conditions which are free of defects and have 
mechanical properties comparable to the base metal. Initial work 
on the weldability of iron aluminides has identified a propensity for 
cold-cracking and a possible degradation of the mechanical proper- 
ties of the weldment in comparison to the base metal. Weldability 
of alloy FA-129 has been greatly improved by optimizing the weld- 
ing process and parameters (e.g., using pre- and post-weld heat 
treatments). Studies have also shown that the weldability of iron 
aluminides is very sensitive to minor changes in composition of the 
base metal. The objective of this task is to use macro- and mi- 
croalloying techniques on alloy FA-129 to produce an Fe3Al-based 
alloy with improved creep-rupture resistance and tensile strength to 
temperatures as high as 700°C. At the same time, the alloy should 
have adequate room temperature tensile ductility (>10%), good 
weldability and fabricability, and maintain the excellent corrosion 
resistance identified with iron aluminides. 13 refs., 3 tabs. 


13145 (ORNL/FMP-92/2, pp. 213-217) ORNL-2(H) - Low- 
aluminum content iron-aluminum alloys. Sikka, V.K. (Oak Ridge 
National Lab., TN (US)). Oak Ridge National Lab., TN (United 
States). Dec 1992. In Fossil Energy Advanced Research and Tech- 
nology Development Materials Program: Semiannual progress 
report for the period ending September 30, 1992. 337p. Order 
Number DE93004433. Source: OSTI; NTIS. 

The objective of this task is to develop a conventionally fabrica- 
ble low-cost and lower density iron-aluminum-based alloy with a 
good combination of strength, ductility, weldability, and corrosion 
resistance for use as components in advanced fossil energy con- 
version systems. Initial emphasis will be on the development of 
iron-aluminide alloys for heat-recovery applications in coal gasifica- 
tion systems. Specific progress on this project during the last six 
months is described below: The low ductility of the Fe3Al-based al- 
loys has been improved through composition modification and 
thermomechanical processing to produce a microstructure resistant 
to environmental embrittlement. The Fe3Al-based compositions 
identified can be used for some of the coal gasification applications 
such as porous-sintered metal gas clean-up filters. However, for 
many applications, additional improvements in room-temperature 
(RT) ductility are required for both the product form production and 
component manufacturing. 4 figs. 


13146 (ORNL/FMP-$2/2, pp. 219-223) ORNL-3(A) - Corro- 
sion protection of ultrahigh temperature intermetallic alloys. 
Tortorelli, P.F. (Oak Ridge National Lab., TN (US)); DeVan, J.H. 
Oak Ridge National Lab., TN (United States). Dec 1992. In Fossil 
Energy Advanced Research and Technology Development Materi- 
als Program: Semiannual progress report for the period ending 
September 30, 1992. 337p. Order Number DE93004433. Source: 
OSTI; NTIS. 

At present, any advances in operating temperatures and, hence, 
thermal efficiencies, of heat engines and energy systems are lim- 
ited by strength or corrosion considerations. There is thus a 
pressing need to develop new materials (particularly metallic ones) 
that can be used in hostile environments at elevated temperatures. 
Laves-phase alloys based on Cr2Nb may offer a possible solution 
to the materials problems associated with such high temperature 
deployment. In compression, Cr-Cr2Nb alloys have been shown to 
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be substantially stronger than conventional nickel-based superal- 
loys at high-temperature while exhibiting some ductility. However, 
much more development is needed to overcome poor ambient tem- 
perature ductility and low fracture toughness. In addition, there is 
some concern regarding the corrosion resistance of Cr-Nb inter- 
metallic alloys in the temperature range of interest due to possible 
spallation of the multilayer scales that form on such materials, the 
rapid formation of chromium sulfides, and volatilization of chromia 
above about 1,100°C. The effort to develop ultrahigh temperature 
Cr-base intermetallic alloys that will not seriously degrade in high 
temperature corrosive environments consists of two interrelated 
parts: (1) improvements in the protective ability of the naturally 
formed scales and (2) the evaluation of a coating, or set of coat- 
ings, that would offer better corrosion resistance than the native 
oxide product. It is anticipated that while both scale improvements 
and coatings may be effective at the initial target temperatures 
(1,000-1,100°C), coatings or other surface treatments would have 
to be used at higher temperatures. The scale subtask involves 
close collaboration with Task ORNL-2(D) in the examination of the 
effects of alloying elements and microstructure on basic oxidation 
resistance at elevated temperatures. 4 refs., 2 figs. 


13147 (ORNL/FMP-92/2, pp. 225-228) RPI-2 - Investigation 
of moisture induced embrittlement of iron aluminides. 
Castagna, A. (Rensselaer Polytechnic Inst., Troy, NY (US)); Stoloff, 
N.S. Oak Ridge National Lab., TN (United States). Dec 1992. In 
Fossil Energy Advanced Research and Technology Development 
Materials Program: Semiannual progress report for the period end- 
ing September 30, 1992. 337p. Order Number DE93004433. 
Source: OSTI; NTIS. 

The purpose of this investigation is to examine the fatigue crack 
growth resistance and notched and unnotched tensile properties of 
the FesAl type intermetallic compound FA129. Fatigue crack 
growth and tensile tests have been performed in various environ- 
ments and in two ordered states, the B2 and DO3. Transmission 
electron microscopy has been performed at ORNL through the 
SHaRE program to characterize the microstructure and dislocation 
structure of FA129, and to compare changes when tested in fa- 
tigue in various environments. 4 figs. 


13148 (ORNL/FMP-92/2, pp. 229-240) UTN-2 - Investigation 
of the weldability of modified 800H alloys. Lundin, C.D. (Univ. of 
Tennessee, Knoxville (US)); Qiao, C.Y.P.; Shi, C. Oak Ridge 
National Lab., TN (United States). Dec 1992. In Fossil Energy Ad- 
vanced Research and Technology Development Materials Program: 
Semiannual progress report for the period ending September 30, 
1992. 337p. Order Number DE93004433. Source: OSTI; NTIS. 

A comparative study of commercially available advanced 
austenitic alloys and experimental modified 800H alloys is a part of 
this project. Varestraint hot cracking tests on two heats 25Cr-20Ni- 
Nb-N alloys were accomplished during this reporting period. 
Weldability comparison between modified 800H and 25Cr-20Ni-Nb- 
N type advanced austenitic stainiess steels is based upon the 
Varestraint hot crack test results. A HAZ microstructural investiga- 
tion in a modified 800H with thermal simulated samples was 
performed. An advanced austenitic stainless steel (25Cr-20Ni-Nb-N 
- Japanese specification HR3C) was adapted from conventional 
25Cr-20Ni (AISI 310) fully austenitic stainless steel mainly by 
adding Nb, N, and a small amount of V and Ti. It is claimed (1) 
that the strength level of the niobium and nitrogen containing alloys 
is higher than that of the alloys which contain nitrogen but without 
niobium with the same solution-treated condition. The ductility of 
HRSC is similar to that of 310 stainless steel according to the eval- 
uation results reported by Sumitomo. One heat of Sumitoma HR3C 
tubing (Heat A222403) and one heat of ABB Combustion Engi- 
neering Systems fabricated 25Cr-20Ni-Nb-N (heat V35623) type 
advanced austenitic stainless steel were used for hot cracking 
evaluations. For heat V35623, the Ai and A2 designates the same 
composition but different base metal grain sizes. One small labora- 
tory heat of 310 and one small laboratory heat of modified 800H 
(Heat P) were used for comparison. The composition of the materi- 
als evaluated is listed in a table. The grain size measurements are 
also indicated in a table. 4 refs., 15 figs., 5 tabs. 


13149 (ORNL/FMP-92/2, pp. 241-251) UTN-3 - Aqueous 
corrosion of iron aluminides in chloride and sulfur-compound 





solutions. Buchanan, R.A. (Univ. of Tennessee, Knoxville (US)); 
Kim, J.G. Oak Ridge National Lab., TN (United States). Dec 1992. 
In Fossil Energy Advanced Research and Technology Development 
Materials Program: Semiannual progress report for the period end- 
ing September 30, 1992. 337p. Order Number DE93004433. 
Source: OSTI; NTIS. 

Several aspects of previously-reported studies on the aqueous- 
corrosion behavior of Fe3Al-based iron aluminides suggested 
additional investigations. First, prior results indicated the FAL-Mo 
alloy (Fe-28Al-5Cr-1Mo-0.04B-0.08Zr, at.%) to be highly resistant 
to uniform and localized corrosion under non-creviced conditions at 
room temperature in three chloride solutions [a mild acid-chloride 
solution (pH = 4,200 ppm Cl-), 3.5 wt. % NaCl (pH~7), and syn- 
thetic seawater]. With regard to these results, the question arose 
as to whether this excellent performance would be retained at 
higher test temperatures (48, 72 and 95°C) in the 3.5 wt. % NaCl 
solution. Next, prior results indicated the FAL-Mo alloy to be highly 
resistant to aqueous corrosion under creviced conditions at temper- 
ature in the mild acid-chloride solution; the resistance of FAL-Mo 
was shown to be comparable to that of 304L stainless steel. With 
regard to these results, the question arose as to whether this ex- 
cellent resistance to crevice corrosion would continue in a higher 
chloride-containing solution, 3.5 wt. % NaCl. And finally, prior re- 
sults indicated that the iron aluminides, FA-84 (Fe-28Al-2Cr-0.05B, 
at. %), FA-129 (Fe-28Al-5Cr-0.2C-0.5Nb, at. %), and FAL-Mo, all 
performed poorly, with very-high corrosion rates, in the two 
relatively-concentrated sulfur-compound solutions, 0.1M Na2S2O3 
(sodium thiosulfate) and 0.1M Na2S4O,g (sodium tetrathionate). 
These solutions, at concentrations depending on conditions, can 
be formed at material surfaces during shut-down periods (with pos- 
sible water condensation) of combustion systems utilizing 
sulfur-containing fuel. With regard to these results, the question 
arose as to how the three aluminides would perform in lower- 
concentration thiosulfate and tetrathionate solutions (0.01M and 
0.001M). 2 refs., 5 figs., 2 tabs. 


13150 (ORNL/FMP-92/2, pp. 253-260) WHC-2 - Electro- 
spark deposited coatings for fossil energy environments. 
Johnson, R.N. (Westinghouse Hanford Co., Richland, WA (US)). 
Oak Ridge National Lab., TN (United States). Dec 1992. In Fossil 
Energy Advanced Research and Technology Development Materi- 
als Program: Semiannual progress report for the period ending 
September 30, 1992. 337p. Order Number DE93004433. Source: 
OSTI; NTIS. 

The objective of this program is to develop advanced materials 
coatings capable of operation in fossil energy environments beyond 
current materials limits, and to provide improvements in materials 
performance, durability and cost effectiveness for both new and ex- 
isting power systems. Ultimately, new materials performance limits 
can enable new systems concepts. A corollary objective is to fur- 
ther advance the Electro-Spark Deposition (ESD) technology and 
equipment, and to develop broad commercial applications through 
technology transfer activities. The ESD process contributes a new 
dimension to materials for fossil energy applications by allowing the 
investigation of surface compositions that are difficult or impractical 
to achieve by other processes. A wide range of both stable and 
meta-stable surface alloys and structures can be produced by the 
ESD alloying and by the rapid solidification inherent in the process. 
Not only can the standard corrosion-resistant alloys be formed or 
deposited, for example, but it is also possible to apply refractory 
metal alloy diffusion barriers on the surface or between the sub- 
strate and primary corrosion protection coatings. Coatings of 
current interest include single or multi-layer deposits of commer- 
cially available hardfacing alloys, as well as custom formulations of 
metal aluminides, chromium alloys, refractory metals, carbides, sili- 
cides, and borides. Materials to be protected include low alloy 
steels, Alloy 800, and various stainless steels, including the modi- 
fied (‘lean’) stainless steels. Coatings will also be developed for 
use on the iron aluminides to further enhance their performance 
and to develop resistance to hydrogen embrittlement. 9 refs. 


13151 (ORNL/FMP-92/2, pp. 271-277) R&W-4 - Evaluation 
of the fabricability of advanced iron aluminide-clad austenitic 
stainless steel tubing. Mohn, W.R. (Babcock & Wilcox Co., Al- 
liance, OH (US)); Topolski, MJ. Oak Ridge National Lab., TN 
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(United States). Dec 1992. In Fossil Energy Advanced Research 
and Technology Development Materials Program: Semiannual 
progress report for the period ending September 30, 1992. 337p. 
Order Number DE93004433. Source: OSTI; NTIS. 

The objectives of this work are to develop and demonstrate a 
process to produce iron aluminide-clad austenitic stainless steel 
tubing for applications in fossil energy generation systems. Suc- 
cessful fabrication of this type of duplex structural material will 
present unique opportunities for improving elevated temperature 
corrosion resistance and extending the useful lifetimes of critical 
components such as superheater and reheater tubes in power boil- 
ers. Based on the results of iron aluminide/base alloy compatibility 
studies completed in an earlier part of this program, 304 austenitic 
stainless steel was chosen as the preferred substrate material for 
continued development. Most of the activities for this reporting pe- 
riod have involved the detailed planning and preparations for 
conducting the clad tube fabrication trials and have included pro- 
curement of necessary materials, selection of initial processing 
parameters, and scheduling use of required metalworking and in- 
spection equipment at various commercial facilities. A preliminary 
process specification has been prepared which incorporates the 
recommendations and practical considerations for producing the 
Fe3Al-clad 304 stainless steel tubing. An assessment of the techni- 
cal and economic merits of Fe3Al-clad austenitic stainless steel 
components in power generation systems, initiated at the beginning 
of the Program has been completed by the Babcock & Wilcos Fos- 
sil Power Division. 10 refs., 1 fig., 1 tab. 


13152 (ORNL/FMP-92/2, pp. 303-321) ORNL-4(B) - Coal 


conversion and utilization plant support services. Keiser, J.R. 
(Oak Ridge National Lab., TN (US)); Henson, T.J. Oak Ridge 
National Lab., TN (United States). Dec 1992. in Fossil Energy Aa- 
vanced Research and Technology Development Materials Program: 
Semiannual progress report for the period ending September 30, 
1992. 337p. Order Number DE93004433. Source: OSTI; NTIS. 

A 1987 visit to Japan by Oak Ridge National Laboratory (ORNL) 


and Department of Energy (DOE) staff members was the first in a 
series of exchange meetings to share information on materials for 
coal liquefaction. During this visit discussions were conducted that 
contributed to a formal agreement between the Japanese New En- 
ergy and Industrial Technology Development Organization (AIST/ 
NEDO) and the United States Department of Energy. One feature 
of this agreement is a plan for an exchange of corrosion samples 
such that samples supplied by Japanese researchers would be ex- 
posed in a US coal liquefaction plant and US supplied samples 
would be exposed in a Japanese liquefaction facility. Following the 
exposure of such samples, examination of each would be con- 
ducted by researchers in the host country. The exchange of 
corrosion samples was first implemented in August and Septem- 
ber, 1991, and exposure of samples took place during the last few 
months of 1991 and the first months of 1992. This report describes 
the results of the examination of the fourteen samples supplied by 
Japan, exposed in the US liquefaction plant, and examined at Oak 
Ridge National Laboratory. 8 figs., 4 tabs. 


13153 (SAND-92-1617C) Metastable SiC and SiGeC alloys 
by carbon implantation and solid phase epitaxy. Strane, J.W. 
(Cornell Univ., Ithaca, NY (United States)); Edwards, W.J.; Mayer, 
J.W.; Stein, H.S.; Lee, S.R.; Doyle, B.L.; Picraux, S.T. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-921101—89: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93007594. 
Source: OSTI; NTIS; GPO Dep. 

We demonstrate the formation of metastable Si;_yCy and 
Si, _y-xGexCy alloys by C ion implantation and solid phase epitax- 
ial regrowth. Carbon was introduced into Si and SiGe layers by 5, 
12 and 25 keV implants to achieve nearly uniform profiles of 0.7 
and 1.4 at. % C. The 0.7 at. % C specimens exhibit the highest 
quality epitaxial layers after SPE regrowth, whereas in higher C 
concentration specimens solid phase regrowth was impeded. The 
localized vibrational mode of C occupying substitutional lattice sites 
in the diamond lattice provides a signature of the metastable phase 
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and is used to monitor the loss of stability due to precipitation of 
silicon carbide. The SiC and SiGeC alloys retained substitutional 
carbon during 30 minute isochronal anneals up to 850°C. 


13154 (SAND—92-2396C) Chromate-free corrosion resistant 
talc coatings for aluminum alloys. Buchheit, R.G. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Stoner, G.E. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930571-5: 183. Electrochemi- 
cal Society meeting, Honolulu, HI (United States), 16-21 May 
1993). Order Number DE93005370. Source: OSTI; NTIS; GPO 
Dep. 

Passivity developed by immersion in an alkaline Li salt solution 
is retained when the Al surface is exposed to an aggressive solu- 
tion like aerated NaCl. A process for coating Al was developed 
using a method similar to the chromate conversion process, 
imparts appreciable corrosion resistance, but does not use or pro- 
duce hazardous chemicals. Coatings are formed by immersion in 
0.1 M Li carbonate solution whose pH is adjusted to 11.5-12.0 by 
LiOH additions. Immersion times of 1.5 to 90 min were used to 
produce talc coatings; best time is 15 min. Increased corrosion 
resistance is obtained if the coating is sealed by elevated tempera- 
ture treatment in air or distilled water. 


13155 (SKB-TR-92-26) Copper canisters for nuclear high 
level waste disposal. Corrosion aspects. Werme, L.; Sellin, P.; 
Kjellbert, N. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Oct 1992. [29p.] Source: OSTI; NTIS; INIS. 
A corrosion analysis of a thick-walled copper canister for spent 
fuel disposal is discussed. The analysis has shown that there are 
no rapid mechanisms that may lead to canister failure, indicating an 
anticipated corrosion service life of several millions years. If further 
analysis of the copper canister is considered, it should be concen- 
trated on identifying and evaluating processes other than corrosion, 
which may have a potential for leading to canister failure. (au). 


13156 (SVF-435) Oxidation rate in ferritic superheater ma- 
terials. Falk, |. (Studsvik Material AB, Nykoeping (Sweden)). 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden). May 
1992. [44p.] (In Swedish). Source: OSTI; NTIS; INIS. 

On the steam side of superheater tubes, compact oxide layers 
are formed which have a tendency to crack and flake off (exfoli- 
ate). Oxide particles then travel with the steam and can give rise to 
erosion damage in valves and on turbine blades. In an evaluation 
of conditions in superheater tubes from Swedish power boilers, it 
was found that the exfoliation frequency for one material quality 
(SS 2218) was greater than for other qualities. Against this 
background, a literature study has been carried out in order to de- 
termine which mechanisms govern the build-up of oxide and the 
exfoliation phenomenon. The study reveals that the oxide morphol- 
ogy is similar on all ferritic steels with Cr contents up to 5%. and 
that the oxide properties can therefore be expected to be similar. 
The reason why the exfoliation frequency is greater for tubes of SS 
2218 is probably that the tubes have been exposed to higher 
temperatures. SS 2218 (2.25 Cr) is normally used in a higher tem- 
perature range which is accompanied by improved strength data as 
compared with SS 2216 (1 Cr). The principal cause of the exfolia- 
tion is said to be stresses which arise in the oxide during the 
cooling-down process associated with shutdowns. The stresses 
give rise to longitudinal cracks in the oxide, and are formed as a 
result of differences in thermal expansion between the oxide and 
the tube material. In addition, accounts are presented of oxidation 
constants and growth velocities, and thickness and running time. 
These data constitute a valuable basis for practical estimates of 
the operating temperature in routine checks and investigations into 
damage in superheater tubes. (au). 


13157 


in high temperature. Groenwall, B. (Studsvik Material AB, 
Nykoeping (Sweden)). Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden). May 1992. [44p.] (In Swedish). Source: 
OSTI; NTIS; INIS. 

In dissimilar joints between austenitic stainless steels and ferritic 
steels the heat affected zone in the ferritic steel always is the 
weakest link. Two different joints where the ferritic steel has 


(SVF~436) The rupture strength of dissimilar joints 
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been 10CrMo910 (2.25CriMo) and X20CrMoV121 respectively 
(162Cr1Mo0.3V) has been investigated through thermal cycling 
and isothermal creep testing. In this case the purpose has been to 
investigate the weakest link and therefore both 10CrMo910 and 
X20CrMoV121 have been welded to themselves using the TIG- 
method with Inconel 82 (70Cr20Cr3Mn2). 5Nb as filler wire. 
Crossweld specimens have been taken from the joints. To acceler- 
ate the testing the tip temperature at thermal cycling and the 
temperature at isothermal creep testing has been in the region 
600-650 degrees C. Low ductile fracture, which is typical for fail- 
ures in practice, has been obtained by using a moderate tensile 
stress, 63 N/mm®. In the high temperature range, 650 degrees C, 
the thermal cycling compared to the isothermal testing had no in- 
fluence but in lower temperatures the cycling caused decreased 
time to rupture. The time to rupture in thermal cycling as well as in 
isothermal testing as a function of testing temperature can be fitted 
to exponential curve of type t = a x e>! (where t and T are time 
and temperature respectively). Through extrapolation of the mea- 
sured data it has been found that 10CrMo910 in hard conditions 
that is thermal cycling has a life time at 500 degrees C of about 
100 000 h. If the operational temperature is constant the life time 
will be about four times longer. The X20CrMoV121 on the other 
hand has a life time at thermal cycling at 500 degrees C and mod- 
erate tensile stress of about 3 000 000 h. This means that the 
tensile stress can be increased considerably. The cracks appear in 
10CrMo910 closely to the fusion line but in the X20CrMoV121 
steel cracking and fracture arise in the heat affected zone some 
millimeters from the fusion line. (au). 


13158 (WHC-SA-1676) Mechanical properties of marten- 
sitic alloy AISI 422: Huang, F.H. (Westinghouse Hanford Co., 
Richland, WA (United States)); Hu, W.L.; Hamilton, M.L. Westing- 
house Hanford Co., Richland, WA (United States). Sep 1992. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-87RL10930. (CONF-920673—16: 16. annual sympo- 
sium of American Society of Testing and Materials (ASTM) on 
effects of radiation on materials, Denver, CO (United States), 21-25 
Jun 1992). Order Number DE93006563. Source: OSTI; NTIS; 
INIS; GPO Dep. 

HT is a martensitic stainless steel that has been considered for 
structural applications in liquid metal reactors (LMRs) as well as in 
fusion reactors. AISI 422 is a commercially available martensitic 
stainless steel that closely resembles HT9, and was studied briefly 
under the auspices of the US LMR program. Previously unpub- 
lished tensile, fracture toughness and charpy impact data on AIS! 
422 were reexamined for potential insights into the consequences 
of the compositional differences between the two alloys, particularly 
with respect to current questions concerning the origin of the 
radiation-induced embrittlement observed in HT9. 8 refs, 8 figs. 
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Refer also to citation(s) 11695, 11696, 12130, 12357, 12358, 
12390, 12876, 12877, 12879, 13069, 13122, 13125, 13126, 13127, 
13128, 13129, 13130, 13131, 13132, 13133, 13134, 13135, 13136, 
13153, 13240, 13241, 13242, 13245, 13255, 13297, 13399, 13464, 
13467, 14522, 14523, 14527, 14528, 14661, 14697 


13159 (ANLU/MCT/CP-76993) Effect of high-temperature 
loading on mechanical properties of Nicalon fibers and Nicalon 
fiber/SiC matrix composites. Singh, D.; Singh, J.P. Argonne 
National Lab., IL (United States). Materials and Components Tech- 
nology Div. Jan 1993. 21p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930164-3: 17. annual conference on composites and advanced 
ceramics, Cocoa Beach, FL (United States), 11-15 Jan 1993). Or- 
der Number DE93006420. Source: OSTI; NTIS; GPO Dep. 
Results of an investigation into the effect of elevated temperature 
exposure on the strength distribution of Nicalon fibers as well on 
mechanical properties of Nicalon/SiC composites are reported in 
this paper. Single-fiber strength distribution of as-fabricated Nicalon 
fibers was obtained from bundle tests. Strength distributions of 
fractured fibers in as-fabricated Nicalon/SiC composites and after 
elevated temperature exposure of composites were assessed from 
measurements of fracture mirro: radii. Variations in the mechanical 





properties of composites evaluated as a function of test tempera- 
tures are compared with those evaluated at room temperature and 
are correlated to the fiber strength characteristics. Limited tests 
were also conducted to investigate the effect of long term exposure 
at elevated temperatures on composite ultimate strength. 


13160 (ANL/MCT/RP-77582, pp. 7-30) Ceramics. Balachan- 
dran, U.; Dorris, S.E.; Goretta, K.C.; Lanagan, M.T.; Maiya, P.S.; 
Singh, D.; Singh, J.P.; Youngdahl, C.A. Argonne National Lab., IL 
(United States). Materials and Components Technology Div. Nov 
1992. In Materials and Components Technology Division research 
summary, 1992. 158p. Order Number DE93004228. Source: 
OSTI; NTIS; INIS. 

The central theme common to programs in the Ceramics Section 
is the application of ceramics to various energy systems. Emphasis 
of the work is on synthesis fabrication and characterization. Occa- 
sionally, projects are limited to selection and/or testing. Much of 
the work is ongoing since the previous Division Review in 1991. 
High-temperature superconductivity remains as our largest effort, 
and several new Superconductivity Pilot Center projects were initi- 
ated. Work in structural ceramics and composites, fuel cells, and 
actinide recycle continue, while the sodium heat engine program 
was brought to conclusion. New efforts in nuclear waste isolation 
and COz utilization have been initiated. The small Work for Others 
project with Amoco on ceramic membranes for the oxidative cou- 
pling of methane has significantly expanded to include other 
gas-to-liquid fuel technologies, and a CRADA with funding from 
DOE Office of Fossil Energy was written. Another small Work for 
Others project, with Magneco/Metrel on refractories for steelmak- 
ing, has now expanded into another CRADA with funding from the 
DOE Office of Energy Research. 


13161 (BNL-48492) Deposition and modification of tanta- 
lum carbide coatings on graphite by laser interactions. 
Veligdan, J.; Branch, D.; Vanier, P.E.; Barletta, R.E. Brookhaven 
National Lab., Upton, NY (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-921101-93: 16. Material Research Society 
international symposium on the scientific basis for nuclear waste 
management fall meeting, Boston, MA (United States), 30 Nov - 5 
dec 1992). Order Number DE93008055. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Graphite surfaces can be hardened and protected from erosion 
by hydrogen at high temperatures by refractory metal carbide coat- 
ings, which are usually prepared by chemical vapor deposition 
(CVD) or chemical vapor reaction (CVR) methods. These tech- 
niques rely on heating the substrate to a temperature where a 
volatile metal halide decomposes and reacts with either a hydro- 
carbon gas or with carbon from the substrate. For CVR techniques, 
deposition temperatures must be in excess of 2000°C in order to 
achieve favorable deposition kinetics. In an effort to lower the bulk 
substrate deposition temperature, the use of laser interactions with 
both the substrate and the metal halide deposition gas has been 
employed. Initial testing, involved the use of a COz laser to heat 
the surface of a graphite substrate and a KrF excimer laser to ac- 
complish a photodecompesition of TaCl; gas near the substrate. 


Results of preliminary experiments using these techniques are de- 
scribed. 


13162 (CEA-CONF—11156) Critical current density of 
BiSrCaCuO superconductors: effect of surface barriers. Kon- 
ezykowski, M. (CEA-Ecole Polytechnique, 91 - Palaiseau (France). 
Lab. d’Etudes des Solides Irradies); Malozemoff, A.P.; Chikumoto, 
N. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Technologie des Materiaux. 1992. [9p.] (CONF-9202159-: 
Progress in High Temperature Superconductors, Houston, TX 
(United States), Feb 1992). Source: OSTI; NTIS (US Sales Only); 
INIS. 

Effects of surface barriers on vortex motion in BiSrCaCuO-2212 
high-temperature superconducting crystals is summarized. Charac- 
teristic features of this phenomenon appear in the hysteresis loop 
(shape of its ascending and descending branches), in the effect of 
2.5 MeV electron irradiation, and in flux creep measurements 
(magnetization dependence to the crystal lateral dimension, size of 
the flux-creep barrier and the crossover as a function of tempera- 
ture and time persistent current density). (A.B.). 25 refs., 3 figs. 
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13163 (CEA-R-5606) Small angle X-ray scattering by TiO2/ 
ZrO. mixed oxide particles and a Synroc precursor. Gazeau, 
D. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Recherche sur I'Etat Condense, les Atomes et les 
Molecules); Zemb, T.; Amal, R.; Bartlett, J. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Recherche sur 
Etat Condense, les Atomes et les Molecules. Sep 1992. [22p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

This high resolution small angle X-ray scattering study of a con- 
centrated oxide sol, precursor of the SYNROC matrix for the 
storage of the high level radioactive waste, evidences a locally 
cylindrical microstructure. Locally, nanometric cylinders show disor- 
dered axis with some concentration dependent connections. This 
microstructure explains the paradoxal stability of this oxide disper- 
sions upon the addition of concentrated acidic solutions. This 
stability has a steric origin and electrostatic repulsions are not 
needed. The addition of aluminium to the initial titanium-zirconium 
mixture enhances branching on the locally cylindrical microstruc- 
ture. Finally, we show that the solid powder obtained after 
calcination (drying) of the sol has the same specific area (~ 1000 
M2/g) than the sol. (Author). 23 refs., 7 figs., 1 tab. 


13164 (CEA-R-5616) An investigation of texturing by mag- 
netic and mechanical techniques in high critical temperature 
superconducting ceramics. Deschanels, X. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie des 
Materiaux; Paris-11 Univ., 91 - Orsay (France). Nov 1992. [120p.] 
(In French). Source: OSTI; NTIS (US Sales Only); INIS. 

The principal goal of this work is to quantify the influence of tex- 
ture of ceramic superconductors ReBaCuO (Re=Dy, Y) on their 
critical current density (Jc). The magnetic alignment of particles at 
ambient temperature is the first technique who has allowed us to 
produce superconducting (Meissner effect) and textured ceramics. 
However, these materials are very brittle because of their porosity 
and this makes it impossible to measure their Jc. Press-forging (or 
creep sintering) is the second technique who has allowed us to 
prepare highly textured ceramics materials which are also dense. 
We have studied the influence of various conditions of thermome- 
chanical treatment (sintering time and temperature, applied load, 
rate of deformation, density of the material at the beginning) on the 
texture quality. We have shown that at 900 deg, the eutectic liquid 
formed by BaCuO2, CuO and YBazCu307_y various mechanisms 
that help explain the formation of observed texture. After the 
oxidation stage which requires heat treatment under controlled at- 
mospheres, we obtain superconducting ceramics (Tc=85 K). 
Moreover, this study also shows that the texture can improve the 
Je by 400%, to 750 A/cm® at 77 K in the best specimens. This low 
value is explained by the presence of non-superconducting sec- 
ondary phases and amorphous phases at the grain boundaries. 
(Author). 120 refs., figs., tabs. 


13165 (CONF-921101-80) Textured coatings from colloidal 
suspensions of faceted oxide microcrystals. Steadman, G.W.; 
Brewster, J.R.; Budai, J.D.; Boatner, L.A. Oak Ridge National Lab., 
TN (United States). [1992]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
16. Material Research Society international symposium on the sci- 
entific basis for nuclear waste management fall meeting; Boston, 
MA (United States); 30 Nov - 5 dec 1992. Order Number 
DE93006601. Source: OSTI; NTIS; GPO Dep. 

The morphological properties of cubic, faceted MgO microcrystals 
have been exploited in the formation of textured coatings. Coatings 
exhibiting a <100> “fiber” texture were formed by centrifugal sedi- 
mentation of colloidal suspensions onto a flat substrate. A decrease 
in the degree of preferred orientation in the coatings with increas- 
ing areal coverage of the particles was quantified for several 
particle-size distributions by using x-ray diffraction. Novel methods 
for the deposition of particles exhibiting an in-plane preferred orien- 
tation in addition to fiber texture have been investigated. 


13166 (CONF-921101-81) Silicon nitride containing rare 
earth silicate intergranular phases. Nunn, S.D.; Tiegs, T.N.; 
Ploetz, K.A.; Walls, C.A.; Bell, N. Oak Ridge National Lab., TN 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 16. 
Material Research Society international symposium on the scientific 
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basis for nuclear waste management fall meeting; Boston, MA 
(United States); 30 Nov - 5 dec 1992. Order Number DE93006624. 
Source: OSTI; NTIS; GPO Dep. 

SigN, ceramics prepared with refractory grain boundary phases 
to improve high temperature properties are difficult to density by 
conventional sintering methods. Gas-pressure sintering may be 
used to promote densification and development of acicular grains 
for improved fracture toughness. The current study examined rare 
earth silicate sintering aids with the composition MzSi.07, where M 
is a trivalent cation (Y, La, Nd). MeO3 and SiO» additions were 
varied to develop a number of compositions in the SigN4-Si2N20- 
M2Siz07 ternary phase field. Pressureless_ sintering and 
gas-pressure sintering were used to density the samples. Densifi- 
cation, microstructure development, oxidation resistance, and 
mechanical properties were evaluated and compared with respect 
to compositional variations and processing conditions. 


13167 (CONF-921101—94) Structure and properties of a- 
C:N films prepared by pulsed excimer laser deposition. Xiong, 
Fulin (Northwestern Univ., Evanston, IL (United States)); Chang, 
R.P.H.; White, C.W. Oak Ridge National Lab., TN (United States). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United States). 
DOE Contract AC05-840R21400 ;FG02-87ER45314. Contract 
DMR-91-20521. From 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting; Boston, MA (United States); 30 Nov - 5 dec 1992. Or- 
der Number DE93007908. Source: OSTI; NTIS; GPO Dep. 

We present results on the synthesis of a-C:N films deposited by 
pulsed excimer laser ablation of graphite in a nitrogen gas ambi- 
ent. Analysis with RBS and forward recoil spectrometry show that 
the films are hydrogen-free and nitrogen can be incorporated upto 
40% by varying the nitrogen gas pressure. Electron microscopy 
has identified these films to be amorphous. Raman spectroscopy, 
infrared spectroscopy, and electron energy loss spectroscopy have 
revealed carbon-nitrogen bonding structures. Compared to a- 
diamond films prepared by the same technique, the C:N films still 
possess the properties of high mechanical hardness, chemically in- 
ertness and good wear resistance, but incorporation of nitrogen 
into the films generally degrades their diamond-like properties. Re- 
sults suggest that nitrogen doping effect is presented in the films 


under the present process, instead of carbon-nitrogen compound 
formation. 


13168 (CONF-930164—-7) Application of microwave heating 
for fabrication of silicon nitride ceramics. Tiegs, T.N.; Kiggans, 
J.O.; Ploetz, K.L. Oak Ridge National Lab., TN (United States). 
[1993]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 17. annual confer- 
ence on composites and advanced ceramics; Cocoa Beach, FL 
(United States); 11-15 Jan 1993. Order Number DE93006741. 
Source: OSTI; NTIS; GPO Dep. 

Microwave processing of silicon nitride-based ceramics was ex- 
amined to identify aspects that would have advantages over 
conventional heating such as improved fabrication parameters or 
increased mechanical properties. Areas of microwave processing 
examined were sintering of powder compacts and sintering of 
reaction-bonded silicon nitride. The sintering of powder compacts 
showed improved densification and enhanced grain growth. How- 
ever, the high additive levels required to produce crack-free parts 
generally limit these materials to low temperature applications. Sin- 
tered reaction-bonded silicon nitride materials were fabricated in 
the microwave with a one-step process using cost-effective raw 
materials. The materials had properties appropriate for structural 
applications. 


13169 (CONF-930502-1) Development of ASTM standards 
in support of advanced ceramics development. Brinkman, C.R. 
(Oak Ridge National Lab., TN (United States)); Quinn, G.D.; Mc- 
Clung, R.W. Oak Ridge National Lab., TN (United States). [1993]. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 38. ASME international gas tur- 
bine and aeroengine congress and exhibition; Cincinnati, OH 
(United States); 24-27 May 1993. Order Number DE93003024. 
Source: OSTI; NTIS; GPO Dep. 
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The ASTM Committee C-28 on Advanced Ceramics was orga- 
nized in 1986 when it became apparent that ceramics were being 
considered for extensive use in such applications as heat engines 
in the automotive and aerospace industries. It was determined that 
these standards should be written for the production, inspection, 
testing, data analysis, reliability, and probabilistic design for utiliza- 
tion of advanced ceramics. Advanced ceramics include both 
monolithic and composite materials. The ASTM Committee C-28 is 
organized into five subcommittees as follows: Properties and per- 
formance, design and evaluation, characterization and processing, 
ceramic composites, and nomenclature. A summary overview is 
given of work performed to date and ongoing efforts in developing 
standards by these various subcommittees. 


13170 (CONF-930586—2) Fast diagnostics of laser ablation 
used for pulsed laser deposition. Geohegan, D.B. Oak Ridge 
National Lab., TN (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Quantum electronics and laser science 
conference; Baltimore, MD (United States); 2-7 May 1993. Order 
Number DE93005155. Source: OSTI; NTIS; GPO Dep. 

The mechanisms of the laser ablation process for pulsed laser 
deposition thin film growth will be discussed by describing results 
from several implementable in situ diagnostic techniques, including 
gated ICCD photography, optical emission and absorption spec- 
troscopy, ion probes and gate photon counting. 


13171 (DOE/ER/45302-6) Fundamental alloy design of ox- 
ide ceramics and their composites: [Annual] report, May 1, 
1990—August 31, 1992. Chen, |.W. Michigan Univ., Ann Arbor, MI 
(United States). Dept. of Materials Science and Engineering. 1992. 
38p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Defense, Washington, DC (United States); Nationa! 
Science Foundation, Washington, DC (United States). DOE Con- 
tract FG0O2-87ER45302. Order Number DE93010249. Source: 
OSTI; NTIS; GPO Dep. 

The main research was on microstructural development of oxide 
ceramics. Projects were completed and the publications given. Ab- 
stracts are given on: Reactive CeOzpowders by homogeneous 
precipitation, SiC whisker-reinforced lithium aluminosilicate com- 
posite, solute drag on grain boundary in ionic solids (space charge 
effect), in-situ alumina/aluminate platelet composites, exaggerated 
texture and grain growth of superplastic silicon nitride (SiAION), hot 
extrusion of ceramics, control of grain boundary pinning in Al,O3/ 
ZrOz composites with Ce*+/Ce**+ doping, superplastic forming of 
ceramic composites, computer simulation of final stage sintering 
(model, kinetics, microstructure, effect of initial pore size), develop- 
ment of superplastic structural ceramics, and superplastic flow of 
two-phase ceramics containing rigid inclusions (zirconia/mullite 
composites). A proposed research program is outlined: materials, 
solute drag, densification and coarsening, and grain boundary elec- 
trical behavior. 


13172 (DOE/PC/88858-T7) [Surface studies of absorbents 
for the removal of SO, and NO,]: Quarterly report, September 
1—November 30, 1988. Cooper, B.R.; Montano, P.A. West Virginia 
Univ., Morgantown, WV (United States). Dept. of Physics. 1988. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88858. Order Number DE93008530. Source: 
OSTI; NTIS; GPO Dep. 

Work this quarter was devoted to initiating the coordinated ex- 
perimental and theoreticaVcomputational modeling study of CuO 
dispersed on alumina for adsorption of sulfur oxide gases. Re- 
search was devoted to characterizing CuO itself, as well as sulfur 
model compounds for benchmark comparisons, and toward model- 
ing of copper site locations for dispersion on alumina. 


13173 (ECN-RX-92-014) The standard molar enthalpies of 
formation of SrZrSi207(s) and SrgZrSis0,,_(s). Huntelaar, M.E. 
(Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands)); Cordfunke, E.H.P.; Ouweltjes, W. Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). Apr 1992. 
[15p.] Source: OSTI; NTIS; INIS. 

The molar enthalpies of solution of the ternary compounds 
SrZrSiz07(s) and SrgZrSis0;e(s) have been measured in (1.01 
mol.dm-* HF + 6.41 mol-dm~-* HNO3)(aq). From the results the 





standard molar enthalpies of formation have been calculated. The 
value obtained for SrZrSigO7(s) and SrgZrSisO;g(s) are - 
(3640.8+4.2) kJ- mol-' and -(9867+8.6) kJ-mol—', respectively. 
(author). 8 refs.; 6 figs. 


13174 (ECN-RX-92-020) The thermochemical properties of 
Ba3zB20,(s). Cordfunke, E.H.P. (Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands)); Konings, R.J.M.; Laan, 
R.R. van der; Ouweltjes, W. Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). May 1992. [12p.] Source: 
OSTI; NTIS; INIS. 

The standard molar enthalpy of formation of BagBoOg¢(s) has 
been derived from its enthalpy of solution in HCl(aq). The value 
AtHm°(298.15K)=-(2344.2+5.8) kJ-mol—'! has been derived which 
is significantly less negative than the value reported previously. 
Enthalpy increments of the same compound have been mea- 
sured by drop calorimetry and can be represented by: 


[Hm°(T) -Hm°(298.15K)/J-mol-'=210.8523(T/K) +42.5254 10-3(T/ 
K)2+1.88436 10®(T/K)—1-72966.1. (author). 14 refs., 4 tabs. 


13175 (ECN-RX-92-045) Phase relations in the SrO-Si0,- 
ZrO. system: The system SrO-SiO2. 1. Huntelaar, M.E. 
(Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands)); Cordfunke, E.H.P.; Scheele, A. Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). Jul 1992. [13p.] 
Source: OSTI; NTIS; INIS. 

The phase diagrams of the systems SroSiO,-SrSiO3 and 
SrSiO3SiO2z have been determined experimentally using DTA anal- 
ysis. The eutectic compositions and temperatures of the 
SreSiO4-SrSiO3; and SrSiO3-SiO. subsystems are estimated to be 
(49.3 mol% SiOz, 1840K), and (65.8 mol% SiOz, 1615K), respec- 
tively. The enthalpy of fusion of SrSiO3; has been measured to be 
(56+6) kJ.mol—'. (author). 14 refs.; 2 figs.; 2 tabs. 


13176 (ETDE-mf-93768752) Polycarbosilane as a_ feed- 
stock for SIC materials. Final report. Hurtado, A.M.; Alkan, Z. 
Technische Hochschule Aachen (Germany). Lehrstuhl! fuer Reak- 
torsicherheit und Technik; Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). [1992]. 72p. (In German). Contract 
BMFT 03M2038b. Order Number DE93768752. Source: OSTI; 
NTIS (US Sales Only). 

The research project focused on the production and optimisation 
of formed parts of silicon carbide using polycarbosilanes as 
binders. (MM). 


13177 (ETDE-mf-93769284) Manufacture of ceramic com- 
ponents for reciprocating piston engines and gas turbines 
made from SSiC and AT by high-pressure die casting and join- 
ing. Selection, design and testing of components. Final report. 
Roeder, U.H.; Gasthuber, H.; Burger, H.; Maiwald-Hiller, |.; Mayer, 
C.; Radloff, M.; Roesner-Krepulat, B.; Sulzbacher, G.; Weisner, R.; 
Weisskopf, K. Daimler-Benz AG, Stuttgart (Germany). Forschung 
und Technik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Aug 1992. 151p. (In German). Contract BMFT 
03M2016C. Order Number DE93769284. Source: OSTI; NTIS (US 
Sales Only). 

It was the objective of this joint project to develop and test ce- 
ramic components manufactured by pressure die slip casting which 
could be used at Daimler-Benz in the hot-gas duct of a passenger 
car gas turbine or in the exhaust gas duct of reciprocating piston 
engines. The powder developments were carried out by the part- 
ners Lonza (SiC) and Degussa (AT); Hutschenreuther developed 
appropriate chemically stable aqueous slips and manufactured the 
components. Daimler-Benz selected and designed the components 
‘turbine scroll’ and 'portliner’ taking into account aerodynamics and 
structural mechanics, manufactured them and subjected them to rig 
testing and in-engine testing. Contrary to the original plan,the scroll 
could only be slip cast. One ‘quality 90’ scroll qualified for rig test- 
ing where it suffered total damage when subjected to cold-start 
conditions. - The quality of the AT which was insufficient at the be- 
ginning was improved during the course of the project so that at 
the end a material was available which complied with the current 
standard on the world market. Portliner dummies were cast in alu- 
minium and tested for more than 1360 hours under thermal peak 
loads of 1050deg C in the exhaust gas duct of a reciprocating pis- 
ton engine. The results were satisfactory from a material point of 
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view. Since the portliner dummies deviated considerably from the 
required geometry, they could not be cast in a cylinder head as 
was originally planned. (orig.) With 31 refs., 11 tabs., 96 figs. 


13178 (IC-92/419) Characterization and in situ fluores- 
cence diagnostic of the deposition of YBa2Cu,07_, thin films 
by pseudo-spark electron beam ablation. Jiang, Q.D. (interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Matacotta, 
F.C.; Masciarelli, G.; Fuso, F.; Arimondo, E.; Konijnenberg, M.C.; 
Mueller, G.; Schulthesis, C.; Sandrin, G. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1992. [17p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The pseudo-spark electron beam ablation (PSA) technique is a 
comparatively simple and inexpensive method to deposit thin films 
of oxide materials. The effect of the electron beam power density 
on the efficiency of the PSA is studied. Results concerning the op- 
timization of the deposition process of high quality superconducting 
YBaz2Cu307_, thin films on single crystal SrTiO3 substrates are 
reported. Correlation between processing parameters and super- 
conducting properties of the thin films are presented: in particular, 
the effects of the break-down voltage of the pseudo-spark and geo- 
metrical arrangement of the target-substrate-beam system on the 
Te of the resulting films. In situ spectral analysis of the radiative 
emission from the plasma plume has been performed at different 
distances from the surface of the target and at different break- 
down voltages of the pseudo-spark. The role of the oxygen 
pressure in the PSA process, which could be one order of magni- 
tude less than that for a typical laser ablation system, is discussed. 
(author). 17 refs, 7 figs, 1 tab. 


13179 (INIS-mf-13430, pp. 44) Measurement of coherence 
length and pair-breaking time in YBaCuO superconductors. 
Heine, G. (Vienna Univ. (Austria). Inst. fuer Festkoerperphysik); 
Lang, W.; Schwab, P.; Wang, X.Z.; Baeuerle, D. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] (In Ger- 
man). (CONF-9209309-: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS ‘thin 
films; THIN FILMS/coherence length; THIN FILMS/cooper pairs; 
FLUCTUATIONS; HALL EFFECT; ORDER PARAMETERS 


13180 (INIS-mf—13430, pp. 45) Magnetic field dependence 
of the microwave surface impedance of YBa2Cu3;07 single 
crystals. Philipp, A. (Vienna Univ. (Austria). Inst. fuer Festkoerper- 
physik); Awasthi, A.; Gruener, G. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (In German). (CONF- 
9209309-: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physica! Society, September 21st-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /surface 
properties; ELECTRIC IMPEDANCE; MAGNETIC FIELDS 


13181 (INIS-mf—13430, pp. 49) Preparation of thin Bi-Sr-Ca- 
Cu-O superconductor layers on silicon single crystals. Gruber, 
H. (Technische Univ., Graz (Austria). Inst. fuer Festkoerperphysik); 
Krautz, E.; Fritzer, H.P.; Popitsch, A. Oesterreichische Physikalis- 
che Gesellschaft, Vienna (Austria). 1992. [216p.] (in German). 
(CONF-9209309—: 42. annual convention of the Austrian Physical 
Society, Vienna (Austria), 21-25 Sep 1992). In 42nd annual con- 
vention of the Austrian Physical Society, September 21st-25th 
1992, Vienna Technical University. Order Number DE93615955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS *‘thin 
films; CHEMICAL COMPOSITION; ELECTRIC CONDUCTIVITY; 
SAMPLE PREPARATION 


13182 (INIS-mf—13430, pp. 49) Time-of-flight SIMS investi- 
gations on superconducting thin films. Athenstaedt, W. 
(Technische Univ., Graz (Austria). Inst. fuer Festkoerperphysik); 
Kulac, |.; Leisch, M. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1992. [216p.] (In German). (CONF-9209309-: 42. 
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annual convention of the Austrian Physical Society, Vienna (Aus- 
tria), 21-25 Sep 1992). In 42nd annual convention of the Austrian 
Physical Society, September 21st-25th 1992, Vienna Technical Uni- 
versity. Order Number DE93615955. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /thin 
films; CHEMICAL COMPOSITION; DEPTH; SPATIAL DISTRIBU- 
TION 


13183 (INIS-mf—13430, pp. 64) Magnetism and supercon- 
ductivity in (Y;_,Pr,)BapCu3,07. Schaudy, G. (Technische Univ., 
Vienna (Austria). Inst. fuer Experimentalphysik); Holubar, T.; 
Hilscher, G.; Vybornov, M.; Rogl, P. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (In German). (CONF- 
9209309-: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUC- 
TORS/antiferromagnetism; HIGH-TC SUPERCONDUCTORS/ 
superconductivity; ANTIFERROMAGNETISM; SUPERCONDUC- 
TIVITY; MAGNETIC SUSCEPTIBILITY; QUANTITY RATIO; 
SPECIFIC HEAT 


13184 (INIS-mf-13430, pp. 64) Alternating-field measure- 
ments on melt-textured YBaCu3,07 with varying oxygen 
content. Forsthuber, M. (Technische Univ., Vienna (Austria). Inst. 
fuer Experimentaiphysik); Hilscher, G.; Goemoery, F. Oesterreichis- 
che Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] (In 
German). (CONF-9209309-: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetic susceptibility, OXYGEN; QUANTITY RATIO 


13185 (INIS-mf—-13430, pp. 77) Neutron irradiation of single 
crystalline high-tc superconductors. Sauerzopf, F.M. (Atominsti- 
tut der Oesterreichischen Universitaeten, Vienna (Austria)); Weber, 
H.W. Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1992. [216p.] (In German). (CONF-9209309-: 42. annual conven- 
tion of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 
1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /critical 
current; CRYSTAL DEFECTS; FAST NEUTRONS; MONOCRYS- 
TALS; NEUTRON FLUENCE 


13186 (INIS-mf-14116) Preparation, physical characteriza- 
tion and microstructure dependence of critical current density 
of sintered ceramics, single crystals and expitaxial film of 
HTSC. Final report. Guentherodt, G. Technische Hochschule 
Aachen (Germany). Lehrstuhl fuer Experimentaiphysik 2A und 2. 
Physikalisches Inst.; Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). [1991]. 67p. (In German). Contract 
BMFT 13N5487. Order Number DE93771752. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Bi-HTSC, especially Bi-2212 have been investigated in form 
of bulk material, single crystals and MBE films with respect to their 
physical and technical properties in view of their possible techno- 
logical potential. The irreversible flux pinning behavior of Bi-2212 
could be increased under Pb substitution up to 60K for H=O.5T. 
The insulating behavior of Y substituted Bi-2212 is so far still lim- 
ited by the pinning of the Fermi energy at localized states within 
the band gap. The superconductor gap of Bi-2212 shows parallel 
and perpendicular to the CuQz planes an anisotropy by a factor of 
two and a strongly reduced temperature dependence compared to 
BCS theory. Thin epitaxial layers of Bi-2212 have been prepared 
by MBE on SrTiO3 (T; = 78K). For these layers on Si substrates 
the SisN, buffer layer has proven to be not suitable (interdiffusion 
zone = buffer layer thickness). The basic essentials for the in situ 
preparation of Bi-2212 MBE layers by means of computer con- 
trolled rates, differential pumping and use of ozone or atomic 
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oxygen could be established. Single crystals of Bi-2212 with good 
lateral and vertical homogeneity have been grown and used to in- 
vestigate the anisotropic superconducting properties. (orig /MM) 
With 36 refs., 34 figs. 


13187 (INIS-SU-342/A, pp. 60-63) In-core irradiation effect 
on structure, mechanical properties and shape memory of tita- 
nium nickelide. Rogovskij, A.M. (Nauchno-lssledovatel’skij i 
Konstruktorskij Inst. Ehnergotekhniki, Moscow (Russian Federa- 
tion)); Loguntsev, E.N.; Zankov, A.N.;  Serovikova, E.V.; 
Tsygvintsev, V.A.; Kovalev, I.N.; Gadaskin, G.R. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [101p.] (In 
Russian). In Physics of radiation damages and radiation material 
science: Scientific-technical collection. Order Number 
DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

The properties of the Ni-Ti alloy, exhibiting shape-memory effect, 
are studied after neutron irradiation up to the fluence of 5x10'9 
neutron/m® at temperature 60 deg C. The starting point of the di- 
rect martensite transformation, Ms, drops below - 100 deg C. The 
alloy losses plasticity, and hardening occurs. The effect of super- 
plasticity is also abserved. During annealing at 275 deg C the 
plastic properties are recovered. 10 refs.; 3 figs.; 1 tab. 


13188 (IS-M-745) Rheology of YBa2Cu307_, precursors. 
Green, T.M.; Akinc, M. Ames Lab., IA (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. (CONF-9211189-1: Symposium on rhe- 
ology of dense suspensions, Boston, MA (United States), 30 Nov - 
4 dec 1992). Order Number DE93007285. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Nitrate and acetate precursors to YBazCu3O7_, (123) are pre- 
pared using a molten salt technique. The viscosity and shear 
stress of the paste are controlled by evaporation of water from the 
paste. The pastes contain ~ 20-80 vol % solids. Rheometry over 
strain rates of 0-200 sec~' shows both systems are shear- 
thinning. Both systems are thixotropic. The nitrate system may be 
described by a two-stage Bingham Plastic model, the acetate by a 
Hershel-Bulkley model. The existence of more than one region of 
flow behavior suggests that there are at least two mechanisms 
which contribute to flow. In the low strain rate region, flow resis- 
tance is due to the existence of flocs in the colloidal assembly. At 
higher strain rates, flow is probably controlled by interlaminar drag 
interactions. Precursors produced by both methods have been 
used to form fibers of YBapgCu307_,, by ram extrusion. 


13189 (Juel+-2668) Growth of failure relevant surface 
cracks in oxide ceramics with and without transformation- 
toughening. Dransmann, G.W.; Steinbrech, R.W.; Nickel, H. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Reaktorw- 
erkstoffe; Technische Hochschule Aachen (Germany). Aug 1992. 
142p. (In German). Order Number DE93768892. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Dissertation submitted by G.W. Dransmann. 

In recent years active debats are on progress to select the right 
cracks for determination of the toughness behavior of modern 
structural ceramics, especially of those exhibiting R-curve behavior. 
Mostly toughness is measured in notched specimens where cracks 
grow several millimeters while strength is usually measured with 
unnotched bend bars where small surface flaws cause brittle frac- 
ture. As in the majority of cases the latter cracks are responsible 
for failure of ceramic components a piezo-mechanic testing ma- 
chine was designed to observe the growth of “natural” surface 
cracks in situ and therefrom the mechanical behavior of structural 
ceramics was studied. The extension behavior of surface cracks 
("natural” and indentation cracks) in transformation-toughened 
ZrOz-containing ceramics (stabilized with either MgO or Y2O03) and 
non-transforming AlzO3 was studied. A novel evaluation method 
was developed to determine the indentation-induced residual stress 
intensity from experimental data (crack extension curves). In all the 
cases it was found that failure occurres at toughness levels signifi- 
cantly below the plateau toughness revealed from long crack 
experiments and this indicates that the use of plateau toughness 


values overestimates the toughness potential of ceramics. (orig/ 
MM). 





13190 (KFK-5092) Elastic properties of various ceramic 
materials. Zimmermann, H. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Materialforschung. Sep 1992. 72p. (in 
German). Order Number DE93769025. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Young's modulus and the Poisson's ratio of various ceramics 
have been investigated at room temperature and compared with 
data from the literature. The ceramic materials investigated are 
AlzO3, AlpO3-ZrO2, MgAloO,4, LIAIOz, LigSiO3, LigSiO,, UO2, AIN, 
SiC, B4C, TiC, and TiB2. The dependence of the elastic moduli on 
porosity and temperature have been reviewed. Measurements 
were also performed on samples of Al2O3, AIN, and SiC, which 
had been irradiated to maximum neutron fluences of 1.6.1076 n/m? 
(E>0.1 MeV) at different temperatures. The Young's modulus is 
nearly unaffected at fluences up to about 4.1074 n/m?. However, it 
decreases with increasing neutron fluence and seems to reach a 
saturation value depending upon the irradiation temperature. The 
reduction of the Young’s modulus is lowest in SiC. (orig.). 


13191 (KFTI-91-17) Elastic deformations and sound 
in anisotrope superconductors near critical temperature. 
Poluehktov, Yu.M. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 
Tsentral’nyj Nauchno-lssiedovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. [15p.] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Influence of elastic deformations on characteristics of the 
anisotrope superconductors with one-axis anisotropy, to which be- 
long many high-temperature superconductors, were investigated in 
the frames of elasticity theory and Ginsburg-Landau theory. Propa- 
gation and damping of sound in these superconductors near critical 
temperature T, was considered. Sound velocity makes a jump and 
damping increases at T. point. It was shown that the magnetic 
field decreases in value and changes in direction when it pene- 
trates in anisotrope superconductor. 13 refs. (author). 


13192 (LA-SUB-—93-23) Powder synthesis and consolida- 
tion of thallium based high temperature superconductors: 
Final technical report. Gay, R.L. (Rockwell International Corp., 
Canoga Park, CA (United States). Rocketdyne Div.). Los Alamos 
National Lab., NM (United States); Rockwell International Corp., 
Canoga Park, CA (United States). Rocketdyne Div. 23 Jun 1990. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93008462. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Objective is to provide research samples of the Tl-based pow- 
ders prepared by Rockwell's spray calciner. Target compositions 
were set at 1.1 Tl, 1 Ba, 1 Ca, 1.5 Cu and 1.1 TI, 1.12 Ba, 1 Ca, 
1.88 Cu. Three calciner runs were made. The Nomex bags were 
replaced with Gore-Tex bags. The system was operated continu- 
ously for 24 h, producing 1.7 kg HTSC powder. Problems with 
COz, TI volatility during sintering, etc., are discussed. 


13193 (LA-UR-92-4391) Chemical vapor infiltration with 
microwave heating. Devlin, D.J.; Currier, R.P.; Barbero, R.S.; Es- 
pinoza, B.F. Los Alamos National Lab., NM (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930164—2: 17. annual confer- 
ence on composites and advanced ceramics, Cocoa Beach, FL 
(United States), 11-15 Jan 1993). Order Number DE93005458. 
Source: OSTI; NTIS; GPO Dep. 

The use of microwave energy to heat substrates during chemical 
vapor infiltration (CVI) is described. Both numerical predictions and 
experimentally observed thermal profiles indicate that steep in- 
verted thermal gradients can be established in fibrous preforms 
subjected to microwave radiation. When combined with the CVI 
technique, the inverted gradients can be exploited to promote 
inside-out densification. Recent microwave assisted CVI results, 
which focus on silicon based matrix materials, are described. Em- 
phasis is placed on the role played by the relative ability of fiber 
and matrix to dissipate microwave energy. Issues central to further 
process development, such as the effect of interfacial coating on 
subsequent microwave processing, are discussed. 


13194 (LA-UR-93-351) Low-temperature deposition of ZrC 
thin films from a single source precursor. Smith, D.C. (Los 
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Alamos National Lab., NM (United States)); Healy, M.D.; Springer, 
R.W.; Rubiano, R.R. Los Alamos National Lab., NM (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-921101— 
83: 16. Material Research Society international symposium on the 
scientific basis for nuclear waste management fall meeting, Boston, 
MA (United States), 30 Nov - 5 dec 1992). Order Number 
DE93007333. Source: OSTI; NTIS; GPO Dep. 

Stable zirconium carbide thin films have been deposited from a 
single source organometallic precursor, tetraneopenty! zirconium, 
at substrate temperatures above 500C. Materials deposited above 
this temperature are crystalline by X-ray diffraction. A metal to car- 
bon ratio of 1:2 is observed by Auger electron spectroscopy depth 
profiling. X-ray photoelectron spectroscopy indicates the zirconium 
is single phase. The observed spectra correspond well to spectra 
for zirconium carbide standards. Carbon XPS reveals carbidic and 
graphitic or hydrocarbon species with a third unknown carbon 
species. Elastic recoil detection finds a large, up to 16%, hydrogen 
content in the thin film. 


13195 (ORNL/FMP-92/2, pp. 11-25) ANL-1 - Development of 
nondestructive characterization methods for and effects of 
flaws on the fracture behavior of structural ceramics. Ellingson, 
W.A. (Argonne National Lab., IL (US)); Singh, J.P.; Sivers, E.A.; 
Singh, D.; Sayre, R.; Sheen, S.H.; Dieckman, S.L.; Holloway, D.L. 
Oak Ridge National Lab., TN (United States). Dec 1992. In Fossil 
Energy Advanced Research and Technology Development Materi- 
als Program: Semiannual progress report for the period ending 
September 30, 1992. 337p. Order Number DE93004433. Source: 
OSTI; NTIS. 

The purpose of this program is to (1) develop nondestructive 
characterization (NDC) methods and protocols that can be used to 
characterize structural ceramics and composites (with emphasis on 
continuous-fiber ceramic/ceramic composites), and (2) evaluate the 
effects of various flaws and processing parameters on fracture be- 
havior, and (3) correlate NDC results with mechanical properties to 
provide information for establishing accept/reject criteria. The NDC 
techniques being developed include (1) three-dimensional X-ray 
microcomputed tomography, (2) nuclear magnetic resonance 
(imaging and spectroscopy), (3) bulk body and surface acoustics 
with advanced signal processing, and (4) digital image processing 
for data analysis. 8 refs., 7 figs., 2 tabs. 


13196 (ORNL/FMP-92/2, pp. 27-38) GT-1A - Modeling of fi- 
brous preforms for CVD infiltration. Starr, T.L. (Georgia Tech 
Research Inst., Atlanta (US)); Smith, A.W. Oak Ridge National 
Lab., TN (United States). Dec 1992. In Fossil Energy Advanced 
Research and Technology Development Materials Program: Semi- 
annual progress report for the period ending September 30, 1992. 
337p. Order Number DE93004433. Source: OSTI; NTIS. 

Chemical vapor infiltration (CVI) has demonstrated considerable 
promise as a technique for fabrication of fiber reinforced ceramic 
composites. An analytical model provides insight into the CVI 
process, helps identify key processing parameters and guides ex- 
perimental process optimization efforts. A three-dimensional model, 
GTCVI, has been developed to simulate the densification process 
with a cloth lay-up preform. This model can be used to support 
scale-up of the CVI process for larger, more complex structural 
components. 2 refs., 8 figs. 


13197 (ORNL/FMP-92/2, pp. 47-53) INEL-1(B) - Joining of 
silicon carbide ceramics and composites. Rabin, B.H. (idaho 
National Engineering Lab., Idaho Falls (US)); Moore, G.A. Oak 
Ridge National Lab., TN (United States). Dec 1992. In Fossil En- 
ergy Advanced Research and Technology Development Materials 
Program: Semiannual progress report for the period ending 
September 30, 1992. 337p. Order Number DE93004433. Source: 
OSTI; NTIS. 

Silicon carbide (SiC) matrix composites produced by chemical 
vapor infiltration (CVI) are under development for use in applica- 
tions at temperatures exceeding 1,000°C. These composites 
typically contain ~40 vol.% of fiber reinforcement, and are infil- 
trated to ~85% of theoretical density with silicon carbide. Practical 
and reliable ceramic-ceramic and ceramic-metal joining methods 
are needed to allow the fabrication of large or complex shaped 
parts, and the integration of structural components into existing 


ERA Vol. 18, No. 5 251 





36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


systems. Joining of silicon carbide fiber-reinforced silicon carbide 
matrix composites (SiC/SiC) is comparable to joining of dense SiC; 
however, the presence of the fiber reinforcement introduces addi- 
tional concerns. The type of fiber and the presence of fiber/matrix 
interfacial coatings must be considered when developing a joining 
process. For example, in the case of SiC/SiC composites contain- 
ing Nicalon fibers, strength losses result from prolonged exposure 
to processing or service temepratures above ~1,200°C due to 
fiber degradation. 17 refs., 3 figs., 1 tab. 


13198 (ORNL/FMP-92/2, pp. 55-63) NIST-1(A) - Low- 
temperature fabrication of transparent silicon nitride. Wei Chen 
(National Inst. of Standards and Technology, Gaithersburg, MD 
(US)); Pechenik, A.; Piermarini, G.; Malghan, S.G. Oak Ridge 
National Lab., TN (United States). Dec 1992. In Fossil Energy Ad- 
vanced Research and Technology Development Materials Program: 
Semiannual progress report for the period ending September 30, 
1992. 337p. Order Number DE93004433. Source: OSTI; NTIS. 

Particles with characteristic sizes between 1 and 100 nm are 
termed nanosize particles. Powders made of nanosize particles of- 
fer a number of potential advantages over conventional microsize 
ceramic powders. Ever since the theoretical work of Frenkel, it has 
been known that reducing particle size should lead to improved sin- 
tering of powder compacts. Herring further developed the sintering 
equations to include different mechanisms of atomic diffusion. He 
found that different diffusion mechanisms had different functional 
dependence of sintering rate on particle size, but for all sintering 
mechanisms, sintering rate increased as particle size decreased. 
Thus, it was established that decreasing particle size allows sinter- 
ing at lower temperatures and for shorter times. 6 refs., 3 figs. 


13199 (ORNL/FMP-92/2, pp. 73-75) ORNL-1(A) - Fabrication 
of fiber-reinforced composites. Stinton, D.P. (Oak Ridge National 
Lab., TN (US)); McLaughlin, J.C.; Besmann, T.M. Oak Ridge 
National Lab., TN (United States). Dec 1992. In Fossil Energy Ad- 
vanced Research and Technology Development Materials Program: 
Semiannual progress report for the period ending September 30, 
1992. 337p. Order Number DES3004433. Source: OSTI; NTIS. 

The purpose of this task is to develop a ceramic composite hav- 
ing higher than normal strength and toughness yet retaining the 
normal ceramic attributes of refractoriness and high resistance to 
abrasion and corrosion. Ceramic fiber-ceramic matrix composites 
are being fabricated by infiltrating fibrous structures with vapors 
that deposit on and between the fibers to form the matrix of the 
composites. Fiber composites are in the limelight as a result of ex- 
ceptionally high toughness values recently achieved for glass 
ceramics reinforced with silicon carbide fibers. Because use of ce- 
ramics is frequently restricted by inadequate toughness, any 
progress toward toughening ceramics will greatly expand their po- 
tential market. However, a generic problem that must be overcome 
is that normal ceramic fabrication processes tend to damage fibers 
mechanically and chemically when the fibers are consolidated 
within a ceramic matrix. The purpose of this task is to form the ma- 
trix by a comparatively low-stress, low-temperature chemical vapor 
deposition (CVD) infiltration process that will avoid the pitfalls of 
conventional ceramic processing. As reported previously, others 
have used CVD infiltration for fabricating ceramic composites. The 
vapor consolidation technique has been used to prepare fiber com- 
posites with matrices of carbon and/or such ceramics as SIC, 
SigN,, B4C, BN, and TiBz. The goal is to demonstrate a rapid pro- 
cess for fabricating, via chemical vapor infiltration, a ceramic 
fiber-ceramic matrix composite consisting of materials of high inter- 
est to the fossil energy community. An initial assessment identified 
SiC fibers and matrices of SigN4 and SiC as being promising. An 
infiltrating process utilizing a thermal gradient combined with forced 
flow of the reactants is being pursued. 


13200 (ORNL/FMP-$92/2, pp. 77-86) ORNL 1-(C): interfaces 
and mechanical properties of continuous fiber-reinforced ce- 
ramic composites. Lowden, R.A. (Oak Ridge National Lab., TN 
(US)); More, K.L.; Schwarz, O.J. Oak Ridge National Lab., TN 
(United States). Dec 1992. In Fossil Energy Advanced Research 
and Technology Development Materials Program: Semiannual 
Progress report for the period ending September 30, 1992. 337p. 
Order Number DE93004433. Source: OSTI; NTIS. 
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The purpose of this task is to examine fiber-matrix interfaces and 
optimize the mechanical behavior of continuous fiber-reinforced ce- 
ramic composites fabricated utilizing a forced-flow, thermal-gradient 
chemical vapor infiltration technique. The strength and toughness 
of fiber-reinforced ceramic composites are controlled by the proper- 
ties of the interface between the fiber and the matrix, thus 
emphasis is to be placed on developing methods to characterize 
the fiber-matrix interface and measure interfacial stresses in fiber- 
reinforced ceramic composite systems. Coating or pretreatment 
processes can then be utilized to tailor the fiber-matrix interface 
within various composite systems and to optimize the strength and 
toughness of the composite. Carbon begins to oxidize at tempera- 
tures around 700 K and oxidation is rapid in air at temperatures 
above 1,173 K. It has been shown that the oxidation of Nicalon@/ 
SiC composites begins by attack of the carbon interface coating at 
exposed fiber ends. Once the carbon is removed along the entire 
fiber length, the matrix and fiber oxidize to form a silica layer that 
eventually bonds the components together. The strong bond at the 
fiber-matrix interface does not permit debonding and sliding, result- 
ing in brittle behavior. Also, oxidation degrades the properties of 
the fiber, enhancing the embrittlement of the composite. Hexagonal 
boron nitride possesses a structure and mechanical properties sim- 
ilar to those of graphitic carbon, however, BN offers a distinct 
improvement in oxidation resistance. Due to these attributes, it is 
expected BN could be used as a direct replacement for carbon. 12 
refs., 4 figs., 1 tab. 


13201 (ORNL/FMP-92/2, pp. 87-91) ORNL-1(D) - Microwave 
sintering of ceramics for fuel cells. Janney, M.A. (Oak Ridge 
National Lab., TN (US)); Jackson, M.L.; Kimrey, H.D. Oak Ridge 
National Lab., TN (United States). Dec 1992. In Fossil Energy Ad- 
vanced Research and Technology Development Materials Program: 
Semiannual progress report for the period ending September 30, 
1992. 337p. Order Number DE93004433. Source: OSTI; NTIS. 
The study of microwave processing of ceramic materials at 
ORNL has shown that some materials exhibit a significant ‘mi- 
crowave effect’ but that others exhibit little or no ‘microwave effect.’ 
(The ‘microwave effect’ is manifested as lower temperature 
sintering or faster kinetics at a given temperature). The biggest dif- 
ference between the two classes of ceramics is their electrical 
conductivity. Materials that exhibit a ‘microwave effect’ are either 
nonconductors or ionic conductors; materials that do not exhibit a 
‘microwave effect’ are electronic conductors. The purpose of the 
current investigation is to investigate both of these classes of ma- 
terials in a single materials system. The system chosen for study is 
the ZrOn-CeO2Y203. The ZrO2-CeO2-Y203 system is attractive for 
study for a number of reasons. Its total electrical conductivity can 
be varied over several orders of magnitude. Its conductivity can be 
altered from being predominantly ionic to predominantly electronic 
in nature. The addition of Y203 to the system provides a means to 
fix the level of ionic conductivity in the system by the creation of 
oxygen vacancies. Electronic conductivity can be adjusted by vary- 
ing the partial pressure of oxygen in the processing furnace, which 
reduces Ce** to Ce*® and establishes electron charge carriers in 
the material. An investigation of the role that ionic and electronic 
conductivity play in determining the ‘microwave effect’ has been ini- 
tiated. Initial tests have been made with ZrOo-12 mol% CeQOo. 
Subsequent studies are being conducted using YO; +5 levels be- 
tween 0 and 4 mol% and a CeOz level of 16 mol%. 2 refs., 2 figs. 


13202 (ORNL/FMP-$92/2, pp. 121-130) UTN-1 - Sol-gel oxide 
interface coatings for Nicalon@/SiC composites. Walukas, D.M. 
(Univ. of Tennessee, Knoxville (US)); Lowden, R.A.; More, K.L. 
Oak Ridge National Lab., TN (United States). Dec 1992. DOE 
Contract ACO5-840R21400. In Fossil Energy Advanced Research 
and Technology Development Materials Program: Semiannual 
progress report for the period ending September 30, 1992. 337p. 
Order Number DE93004433. Source: OSTI; NTIS. 

Continuous fiber-reinforced silicon carbide matrix composites are 
being developed for use in high-temperature corrosive environ- 
ments. These materials typically use a graphitic carbon fiber 
coating to limit the forces acting at the fiber-matrix interface and 
control mechanical properties. However, the poor oxidation resis- 
tance of the carbon interlayer limits the elevated temperature 
stability of these materials. Nicalon®/SiC composites with a 





graphitic carbon interface layer exhibit properties favorable for use 
in fossil energy applications, and thus have been exposed to 
oxidizing and simulated fossil fuel environments to assess their sta- 
bility. Composite specimens with and without an external SiC 
surface coating were oxidized in air and exposed to a variety of 
combustion environments at elevated temperatures. The mechani- 
cal properties of unprotected Nicalon®/SiC specimens were 
degraded after short periods of exposure, due to the oxidation of 
the carbon interface coating. Longer exposures resulted in the oxi- 
dation of the fibers and matrix to form silica, which with time 
bonded the components together, and produced brittle behavior. 
Combustion environments hastened the embrittlement of the com- 
posites. The specimens protected with a SiC surface coating 
experienced no decrease in strength after exposure to oxidative or 
combustion environments. Processing flaws, and cracks in the 
coating caused by thermal expansion mismatch stresses or applied 
loads, can expose the substrate, leaving the coating susceptible to 
oxidation. It is generally accepted that these surface protection 
measures are only one component of a more complex protection 
system. A complete system may require combinations of surface 
layers, oxidation inhibitors, and fiber coatings. These issues must 
be addressed in the development of environmentally-stable ce- 
ramic composites. 15 refs., 3 figs., 1 tab. 


13203 (ORNL/FMP-92/2, pp. 281-292) CARB-4 - 
Engineering-scale development of the vapor-liquid-solid (VLS) 
process for the production of silicon carbide fibrils. Hollar, 
W.E. Jr. (Carborundum Co., Niagara Falls, NY (US)); Mills, W. Oak 
Ridge National Lab., TN (United States). Dec 1992. In Fossil En- 
ergy Advanced Research and Technology Development Materials 
Program: Semiannual progress report for the period ending 


September 30, 1992. 337p. Order Number DE93004433. Source: 
OSTI; NTIS. 

The goal of this program is to develop the VLS SiC Fibril pro- 
cess to an engineering scale in order to establish a commercially 
viable process. Specifically, the program calls for obtaining reliable 


critical process design data for a reactor which is 12 inches wide 
by 40 inches long by 12 inches high, and which is capable of pro- 
ducing 200-500 g of fibrils per 12-hour cycle. Preliminary economic 
evaluation of the VLS process has indicated that certain aspects of 
the VLS process concept require either improvement or further de- 
velopment in order to reduce the production costs of the VLS 
fibrils. The targeted areas include increased growth process pro- 
ductivity, and the development of beneficiation and process gas 
recycle processes. The present program has focused efforts in 
each area to evaluate the commercial viability of the process. Ef- 
forts have focused on optimization of the synthesis process to 
maximize process productivity and product quality. Four process 
variables have been identified which exert a direct control on 
growth behavior: methane partial pressure, temperature, catalyst 
chemistry and time. The total mass of fibrils formed is linearly pro- 
portional to the total amounts of C and Si added to the system, 
which indicates that the SiC fibril formation reaction is first order in 
SiO and CHy,. In addition, CH, delivery appears to be affected by 
side reactions which have an important influence on the growth 
process scaleup characteristics. A computer simulation model is 
under development as a means of compiling critical scaleup data 
in a form useful for the design of an engineering scale reactor. The 
modeling effort has identified key model features necessary to sim- 
ulate growth rate profiles in the fibril reactor. Implementation of 
new mechanisms describing the decomposition of methane in the 
reactor have been used to obtain excellent agreement between 
model predictions and experimental results. 7 refs., 6 figs., 1 tab. 


13204 (SAND-—92-2441C) Mechanistic studies of the CVD 
of silicon nitride from SiF, and NH3. Buss, R.J.; Ho, P. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Contract F33615-89-C-5628. (CONF-930571-3: 
183. Electrochemical Society meeting, Honolulu, HI (United 
States), 16-21 May 1993). Order Number DE93004500. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An industrial process for the CVD of silicon nitride from SiF, and 
NH3 was studied with a wide variety of techniques, ranging from 
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numerical models of the coupled chemistry and fluid mechanics to 
experimental studies of chemical reactions. The latter includes a 
set of molecular beam experiments that probed the temperature 
and flux dependencies of the reaction of SiF, and NH3 at the sur- 
face. These experiments showed that the CVD reactor chemistry 
was dominated by surface kinetics rather than gas-phase decom- 
position. 


13205 (SAND-—93-8464) Thermodynamics and kinetics of 
methyltrichlorosilane decomposition. Allendorf, M.D.; Melius, 
C.F.; Osterheld, T.H. Sandia National Labs., Livermore, CA (United 
States). Feb 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930571- 
6: 183. Electrochemical Society meeting, Honolulu, HI (United 
States), 16-21 May 1993). Order Number DE93006975. Source: 
OSTI; NTIS; GPO Dep. 

Silicon carbide (SiC) deposition for oxidation- and corrosion- 
resistant coatings typically uses methyltrichlorosilane (MTS) as a 
starting reactant. Little is known about the temperature and pres- 
sure dependence of the unimolecular decomposition of MTS. In 
this work, transition-state and unimolecular reaction theory are 
used to estimate the reaction rates for three MTS decomposition 
pathways: (1) MTS — SiClz + CHs3, (2) MTS — CH2SiCls + H, 
and (3) MTS — C12Si=CH2 + HCl. The high-pressure rate con- 
stants for these reactions are in the ratio 0.865:0.118:0.017 at 
1500 K (typical SiC deposition temperature), indicating that 
organosilicon compounds comprise approximately 14% of the 
products. The rate of Reaction (1), which is the dominant decom- 
position pathway, after correction to 1 atm pressure, is a factor of 4 
lower than the only reported rate for MTS decomposition, indicating 
that additional experimental data are required to confidently assign 
the rate constant. The pressure dependence of Reaction (1) shows 
that reducing the pressure from 1 atm to 25 torr (currently under 
study for low-temperature SiC chemical vapor deposition) results in 
a ten-fold reduction in MTS decomposition rate. 


13206 (UCRL-JC—110346) Sputter deposition of yttrium- 
oxides. Jankowski, A.F.; Schrawyer, L.R.; Hayes, J.P. Lawrence 
Livermore National Lab., CA (United States). Nov 1992. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-921129-7: 39. national sympo- 
sium of the American Vacuum Society, Chicago, IL (United States), 
9-13 Nov 1992). Order Number DE93007499. Source: OSTI; NTIS; 
GPO Dep. 

The yttrium-oxide phase diagram contains only one equilibrium 
compound, a Y2O3 cubic structure. The process of reactive sputter 
deposition is used to synthesize previously unreported, yttrium rich 
oxide compounds. A planar magnetron is operated in the de mode 
using a working gas mixture of argon-20%-oxygen. For low sputter 
gas pressure and flow conditions, the yttrium content of the coating 
is directly controlled as a function of the applied target power, i.e. 
the deposition rate. The composition and structure of the coatings 
are characterized using Auger depth profiling and x-ray diffraction. 
A continuous series of compounds are formed with an orthorhom- 
bic crystal structure for concentrations ranging from 40 to 75 at. % 
yttrium. 


13207 (UCRL-JC—111462) Modeling of electric-field en- 
hancement at nodular defects in dielectric mirror coatings. 
DeFord, J.F.; Kozlowski, M.R. Lawrence Livermore National Lab., 
CA (United States). Oct 1992. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9210295-2: SPIE symposium on Boulder damage, Boul- 
der, CO (United States), 28-30 Oct 1992). Order Number 
DE93007513. Source: OSTI; NTIS; INIS; GPO Dep. 

In dielectric multilayer optical coatings, laser induced damage is 
often associated with um-scale surface defects such as the well 
known nodule defect. The interaction mechanism of the laser light 
with the coating defects is not understood, however. Historically, 
laser damage has been associated with peaks in the standing- 
wave electric-field distribution within the multilayer films. In the 
present work we use a finite-difference time-domain electromag- 
netic modeling code to study the influence of 3-D nodule defects 
on the E-field distribution. The coating studied is a dielectric multi- 
layer HR consisting of alternating quarter-wave layers of HfO2 and 
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SiOz at 1.06 um. The nodule is modeled as a parabolic defect initi- 
ated at a spherical seed. The modeling results show that E-field 
enhancements as large as a factor of 4 can be present at the de- 
fects. The enhancement shows a complex dependence on the 
size, depth and dielectric constant of the seed material. In general, 
defects initiated ,by large, shallow seeds produce the largest 
E-fields. Voids at the nodule boundary influence the E-field distribu- 
tion, but have a small effect on the peak field 


13208 (UCRL-JC—111464) Correlation of damage threshold 
and surface geometry of nodular defects in HR coatings as 
determined by in-situ atomic force microscopy. Staggs, M.C.; 
Kozlowski, M.R.; Siekhaus, W.J.; Balooch, M. Lawrence Livermore 
National Lab., CA (United States). Oct 1992. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9210295—-1: SPIE symposium on _ Boulder 
damage, Boulder, CO (United States), 28-30 Oct 1992). Order 
Number DE93007509. Source: OSTI; NTIS; INIS; GPO Dep. 

Atomic force microscopy (AFM) was used to determine in-situ the 
correlation between the surface dimensions of defects in dielectric 
multilayer optical coatings and their susceptibility to damage by 
pulsed laser illumination. The primary surface defects studied were 
pm-scale domes associated with the classic nodule defect. The 
optical film studied was a highly reflective dielectric multilayer con- 
sisting of pairs of alternating HfO2 and SiOz layers of quarter wave 
thickness at 1.06 um. Nodule defect height and width dimensions 
were measured prior to laser illumination on two different samples. 
Correlation between these dimensions supported a simple model 
for the defect geometry. Defects with high nodule heights (> 0.6 
um) were found to be most susceptible to laser damage over a 
range of fluences between 0-35 J/cm? (1.06 ym, 10 ns, and 1/e* 
diam. of 1.3 mm). Crater defects, formed by nodules ejected from 
the coating prior to illumination, were also studied. None of the 
crater defects damaged when illuminated over the same range of 
fluences that the nodule defects were subjected to. 


13209 (WSRC-TR-91-673) Environmental test program for 
superconducting materials and devices. Randolph, H.; Verebe- 
lyi, D. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93003646. Source: OSTI; NTIS; GPO Dep. 

The properties of YBazCu307_, superconducting tapes de- 
signed and fabricated into SAFIRE-type, encapsulated, grounding 
links by the Ceramic Engineering Department at Clemson Univer- 
sity were investigated (NASA Contract No. NAG-1-1127). Testing at 
the Savannah River Site included gamma irradiation, vibration, 
magnetic field, and long-term evaluation. Irradiation and vibration 
did not change the physical or electrical properties of the tested 
samples. An applied magnetic field of 1000 Gauss increased the 
superconduction resistance and invoked semiconductor electrical 
properties of some samples. The long-term testing began in Jan- 
uary 1991 and resistance data showed no increases. No gaseous 
decomposition has been found. 
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Refer also to citation(s) 11945, 12052, 12055, 12082, 12088, 
12089, 12144, 12291, 12338, 12340, 12341, 12342, 12347, 12357, 
12548, 12755, 12862, 12980, 13122, 13125, 13126, 13127, 13128, 
13129, 13130, 13131, 13132, 13133, 13134, 13135, 13136, 13161, 
13169, 13171, 13176, 13280, 13308, 13425, 13472, 13477, 13481, 
14007, 14486 


13210 (AUC-IBT-R-9232) Fatigue experiments conducted 
on laminated wood beams: Partiel report 9: Testing of series 
H and I. Pilegaard Hansen, L.; Rathkjen, A. Aalborg Universitets- 
center (Denmark). Inst. for Bygningsteknik. Oct 1992. 16p. (in 
Danish). Contract TR-88.1040;Contract ENS-51171-91.0004. Order 
Number DE93769886. Source: OSTI; NTIS. 

This partial report on a series of fatigue tests made on laminated 
wood beams gives specific information on test pieces and on the 
development of the experiments, and includes measurement re- 
sults for each beam in the individual series. (AB). 
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13211 (AUC-IBT-R-9233) Fatigue experiments conducted 
on laminated wood beams: Partiel report 10: Testing of series 
J. Pilegaard Hansen, L; Rathkjen, A. Aalborg Universitetscenter 
(Denmark). Inst. for Bygningsteknik. Oct 1992. 30p. (In Danish). 
Contract TR-88.1040;Contract ENS-51171-91.0004. Order Number 
DE93769887. Source: OSTI; NTIS. 

This partial report on a series of fatigue tests made on laminated 
wood beams gives specific information on test pieces and the de- 
velopment of the experiments and includes measurement results 
for each beam in the individual series. (AB). 


13212 (AUC-IBT-R-9234) Fatigue experiments conducted 
on laminated wood beams: Partiel report 11: Testing of series 
K. Pilegaard Hansen, L; Rathkjen, A. Aalborg Universitetscenter 
(Denmark). Inst. for Bygningsteknik. Oct 1992. 32p. (In Dan- 
ish). Contract TR-88.1040;ENS-51171-91.0004. Order Number 
DE93769888. Source: OSTI; NTIS. 

This partial report on a series of fatigue tests made on laminated 
wood beams gives specific information on test pieces and on the 
development of the experiments, and also includes measurement 
results for each beam in the individual series. (AB). 


13213 (CONF-920262—) Workshop on diamond and 
diamond-like-carbon films for the transportation industry. 
Nichols, F.A.; Moores, D.K. (eds.). Argonne National Lab., IL 
(United States). Jan 1993. 385p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. From 
Workshop on diamond and diamond-like carbon film for the trans- 
portation industry; Argonne, IL (United States); 4-5 Feb 1992. 
Order Number DE93007491. Source: OSTI; NTIS; INIS; GPO Dep. 

Applications exist in advanced transportation systems as well as 
in manufacturing processes that would benefit from superior tribo- 
logical properties of diamond, diamond-like-carbon and cubic boron 
nitride coatings. Their superior hardness make them ideal candi- 
dates as protective coatings to reduce adhesive, abrasive and 
erosive wear in advanced diesel engines, gas turbines and spark- 
ignited engines and in machining and manufacturing tools as well. 
The high thermal conductivity of diamond also makes it desirable 
for thermal management not only in tribological applications but 
also in high-power electronic devices and possibly large braking 
systems. A workshop has been recently held at Argonne National 
Laboratory entitled “Diamond and Diamond-Like-Carbon Films for 
Transportation Applications” which was attended by 85 scientists 
and engineers including top people involved in the basic technol- 
ogy of these films and also representatives from many US 
industrial companies. A working group on applications endorsed 18 
different applications for these films in the transportation area 
alone. Separate abstracts have been prepared. 


13214 (CONF-920792-47) Structure property relationships 
of nanometer size metal clusters in glasses. Magruder, R.H. Ill 
(Vanderbilt Univ., Nashville, TN (United States). Dept. of Materials 
Science and Engineering); Kinser, D.L.; Wittig, J.E.; Zuhr, R.A. 
Oak Ridge National Lab., TN (United States). [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Grant: DAAL03-91-G-0028. From Society of 
Photo-Optical Instrumentation Engineers (SPIE) international sym- 
posium on optical applied science and engineering; San Diego, CA 
(United States); 19-24 Jul 1992. Order Number DE93007922. 
Source: OSTI; NTIS; GPO Dep. 

lon implantation of Cu in high purity silica has been used to pro- 
duce nanometer size metallic copper clusters. The size and size 
distribution of these colloids have been characterized by 
quantitative images analysis emphasizing transmission electron mi- 
croscopy. Electron diffraction patterns indicate they are crystalline 
FCC copper embedded in the amorphous silica host. The ion 
implantation dose and substrate temperatures alter the size distri- 
bution of the colloidal copper. The optical transmission of implanted 
silica containing varying sizes and size distributions of Cu clusters 
has been determined and is related to the size distribution. 


13215 (CONF-921101—79) Characterization of diamond 
amorphized by ion implantation. Allen, W.R.; Lee, E.H. Oak 
Ridge National Lab., TN (United States). [1992]. 6p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting; Boston, MA (United States); 30 Nov - 5 dec 1992. Or- 
der Number DE93006728. Source: OSTI; NTIS; INIS; GPO Dep. 

Single crystal diamond has been implanted at 1 MeV with 2 x 
102° Ar/m?. Rutherford backscattering spectrometry in a channeled 
geometry revealed a broad amorphized region underlying a thin, 
partially crystalline layer. Raman spectroscopy disclosed modifica- 
tions in the bonding characteristic of the appearance of 
non-diamond carbon. The complementary nature of the two analy- 
sis techniques is demonstrated. The Knoop hardness of the 
implanted diamond was reduced by implantation. 


13216 (CONF-930398—1) The nature of the glass transition 
and its determination by thermal analysis. Wunderlich, B. (Oak 
Ridge National Lab., TN (United States)). Oak Ridge National Lab., 
TN (United States). [1993]. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States). DOE Contract AC05-840R21400. Grant DMR 
90-00520. From American Society of Testing and Materials (ASTM) 
meeting on glass transition; Atlanta, GA (United States); 4-5 Mar 
1993. Order Number DE93006746. Source: OSTI; NTIS; GPO Dep. 

In this paper operational definitions of the glass transition and 
the pertinent condensed phases are given. This is followed by a 
description of the basic observations of glass transitions via 
thermal analysis using calorimetry, dilatometry, as well as thermo- 
mechanical, dielectric, and dynamic mechanical analysis. The time 
dependence of the glass transition causes hysteresis phenomena 
and physical ageing. Strain effects on the observation of the glass 
transition are identified. Complications resulting in symmetric and 
asymmetric broadening of the glass transition are linked to 
nanometer and micrometer scale phase separations. Finally, a rigid 
amorphous phase is identified in some semicrystalline polymers. 
35 refs, 15 figs. 


13217 (DOE/ER/4525S-16) [Band electronic structures and 
crystal packing forces]: Progress report, [March 1992-— 
February 1993]. North Carolina State Univ., Raleigh, NC (United 
States). [1993]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-86ER45259. Order Number 
DE93009763. Source: OSTI; NTIS; GPO Dep. 

We investigated the electronic and structural properties of 
low-dimensional materials and explored the structure-property cor- 
relations governing their physical properties. Progress was made 
on how to interpret the scanning tunneling microscopy and atomic 
force microscopy images of layered materials and on how to ac- 
count for charge density wave instabilities in 2-D metals. Materials 
studied included transition metal chalcogenides, transition metal 
halides, organic conducting salts, Mo bronzes, A2PdHz, fullerenes, 
squarate tetrahydrate polymers Fe, Cu(C404)4-H20, BEDT salts, 
etc. 


13218 (DOE/ER/45271-T6) [Molecular/polymeric mag- 
netism]: Progress report. Ohio State Univ. Research Foundation, 
Columbus, OH (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER45271. 
Order Number DE93008635. Source: OSTI; NTIS; GPO Dep. 

New materials were synthesized to test the generality of mag- 
netism in molecular/polymeric systems. The first room temperature 
molecular based magnet V(TCNE),-y(solvent) (1) is disclosed. The 
ferromagnetic and related transitions were studied in decamethyl- 
ferrocenium tetracyanoethanide (TCNE), (1), and related materials. 
Our and others’ models were tested for ferromagnetic and antifer- 
romagnetic exchange between local sites; models for control of 
T-were also tested. 


13219 


(DOE/ER/45409-3) Photomodulation spectroscopy 
of photocarrier dynamics, electronic defects and morphology 


of conducting polymers: Final progress report, October 1, 
1989—March 31, 1993. Vardeny, Z.V. Utah Univ., Salt Lake City, 
UT (United States). Dept. of Physics. 1993. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER45409. Order Number DE93010140. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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A variety of techniques were used: CW photomodulation, photo- 
modulation in femtosecond and picosecond time ranges, CW 
resonant Raman scattering, transient photoinduced Raman scatter- 
ing, electro-absorption, degenerate four-wave mixing, spin 
dependent photomodulation, and absorption detected magnetic 
resonance. The following conducting polymers were studied: 
polyacetylene, polythiophene, polydiacetylene 4-BCMU, polydi- 
ethynylsilanes, polysilane embedded in a-Si:H matrix, and 
fullerenes. 


13220 (ENEA-RT-INN—91-31) Ultra-high vacuum system for 
laser-induced chemical vapor deposition. Borsella, E.; Cardoni, 
P.; Larciprete, R.; Nardelli, M. ENEA, Frascati (Italy). Dipt. Sviluppo 
Tecnologie di Punta. 1992. 22p. (RT/INN—91-31). Order Number 
DE93769323. Source: OSTI; NTIS (US Sales Only). 

This paper describes a UHV system especially designed for ex- 
periments involving Laser-induced Chemical Vapor Deposition 
(LCVD) of thin films. The ultra-high vacuum (UHV) system consists 
of two sections separated by a gate valve. The first one (having a 
background pressure in the order of 10~° torr) is equipped with a 
multi-sample holder, an optical window and gas handling, system, 
and it is utilized for the deposition process. The second section 
consists of a UHV chamber (background pressure 4X10~'° torr) 
dedicated to sample final surface cleaning deposition and analysis. 
It is provided with a quadrupole mass spectrometer (Spectramass 
Mod.VISA) a sputter ion gun (VG Mod.AG2), and a three-grids re- 
verse view LEED (VG Mod.640 RVL) system with an additional 
high energy (up to 5 KeV) electron gun (VG LEG31) which is 
mounted on the chamber so that the electrons strike the sample 
under grazing-incidence angle. After describing equipment and the 
experimental set-up, the paper discusses the results obtained by 
ArF excimer laser deposition of Sn and Sn,Oy thin films from TMT 
(tetramethyltin) and oxygen. 


13221 (ENEA-RT-INN—91-39) On-line gas-phase optical di- 
agnostics in plasma CVD deposition of Carbon films. Fantoni, 
R.; Giorgi, M.; Moliterni, A.G.G.; Berden, W.C.M.; Lazic, V.; Polla- 
Mattiot, F. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di 
Punta; Eniricerche SpA, Monterotondo (Italy). 1992. 30p. (RT/INN— 
91-39). Order Number DE93769348. Source: OSTI; NTIS (US 
Sales Only). 

Carbon in the diamond crystalline state is a material of consider- 
able technological importance because of its combination of 
different properties peculiar to ceramics, ¢.g., hardness and stabil- 
ity, with good optical and electrical characteristics. The latter ones 
suggest the use of diamond-like carbon films in microelectronics 
and optoelectronics. In fact, in the diamond state, carbon shows 
both high thermal conductivity, low electrical conductivity and a 
large band gap, which are required in high-power and high- 
temperature components. Furthermore diamond-like carbon is 
characterized by an excellent optical transmission from FIR to UV, 
which, coupled with its mechanical properties, suggests its use in 
the coating of optical elements and light detectors. This paper re- 
ports on the use of space resolved, on-line spontaneous and 
stimulated emission and C.A.R.S. diagnostics on CH4H2 mixtures 
excited by rf-discharge in order to investigate the chemical pro- 
cesses and the gas phase kinetics in the plasma. 


13222 (ETDE-IT—93-48) Syntesis of nitrides and carbides 
at surface of titanium by Nd-YAG pulsed laser irradiation. Cov- 
elli, L.; Pierdominici, F.; Smurov, |.; Tosto, S. ENEA, Casaccia 
(Italy); Consiglio Nazionale delle Ricerche, Milan (Italy). 1991. 27p. 
(CONF-911202—86: Annual fall meeting of the Materials Research 
Society, Boston, MA (United States), 2-6 Dec 1991). Order Num- 
ber DE93769351. Source: OSTI; NTIS (US Sales Only). 

Microstructural SEM observations were carried out on samples 
of Ti irradiated with a Nd-YAG pulsed laser in the range of 10-40 J 
energy and 3-10 msec pulse length. The treatments were carried 
out on samples exposed to an atmosphere of nitrogen and on 
samples coated with graphite; it was thus possible to obtain ni- 
trides and carbides as a consequence of laser irradiation. The 
morphology and distribution of the phases allowed research to ob- 
tain information about the fluid dynamics within the melt pool. It 
was found that the mechanisms of Ti nitride and carbide formation 
and growth are basically the same. 
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13223 (ETDE-IT—93-66) Gas and adsorbed phase photo- 
chemistry of tetramethyltin probed by optical diagnostics. 
Borsella, E.; Larciprete, R.; Nesterenko, A. ENEA, Frascati (Italy). 
Centro Ricerche Energia - Area Energia e Innovazione. 1992. 8p. 
(CONF-9209307—1: International workshop on laser deposition of 
advanced materials, Tito (Italy), 28-30 Sep 1992). Order Number 
DE93769369. Source: OSTI; NTIS (US Sales Only). 

Photolysis TMT (tetramethyltin) induced at 193 nm in the gas 
and adsorbed phase was probed by complementary optical diag- 
nostics. The photochemistry occurring in the adsorbed phase was 
monitored by resonantly ionizing the Sn atoms desorbed by ArF 
laser pulse from the surface of a Si wafer immersed in TMT 
vapour. A time interval between the beginning of the UV irradiation 
and the onset of desorption was observed; the dependence of this 
incubation time on ArF laser pulse energy and TMT gas pressure 
was measured. Laser induced fluorescence was used to monitor 
the production of ground state Sn in the gas phase, whereas the 
excited Sn atoms were observed by detecting their spontaneous 
emission. The comparison of the corresponding yields as a func- 
tion of the ArF laser pulse energy evidenced that ground state and 
emitting Sn are produced through two competing reaction channels 
which, however, result both quenched when TMT is irradiated in 
the presence of oxygen. 


13224 (GSF-13/92) Investigations of salt mortar containing 
saliferous clay. Walter, F. (GSF - Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Braunschweig (Germany). Inst. fuer 
Tieflagerung). GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit GmbH, Neuherberg (Germany). 1992. 14p. Contract BMFT 
KWA 5603A6;CEC F1i2W-CT90-0. (GSF-TL—19/92). Order Number 
DE93768847. Source: OSTI; NTIS (US Sales Only); INIS. 

Saliferous clay mortar might be considered for combining individ- 
ual salt bricks into a dense and tight long-term seal. A specific 
laboratory program was started to test mortars consisting of halite 
powder and grey saliferous clay of the Stassfurt from the Ble- 
icherode salt mine. Clay fractions between 0 and 45% were used. 
The interest focused upon obtaining good workabilities of the mix- 
tures as well as upon the permeability and compression strength of 
the dried mortar samples. Test results: (1) Without loss of quality 
the mortar can be mixed using fresh water. Apprx. 18 to 20 weight- 
% of the solids must be added as mixing water. (2) The porosity 
and the permeability of the mortar samples increases distinctly 
when equally coarse-grained salt power is used for mixing. (3) The 
mean grain size and the grain size distribution of the saliferous 
clay and the salt powder should be very similar to form a useful 
mortar. (4) The permeability of the mortar samples decreases with 
increasing clay fraction from 2 10-'? m? to 2 10-'4 m?. The in- 
vestigated samples, however, were large and dried at 100degC. 
(5) The uniaxial compressive strength of the clay mortar equals, at 
an average, only 4 MPa and decreases clearly with increasing clay 
fraction. Moist mortar samples did not show any measurable com- 
pressive strength. (6) Moistened saliferous clay mortar may show 
little temporary swelling. (orig./HP). 


13225 (IAEA-TECDOC-675, pp. 59-68) Use of inorganic 
sorbents as backfills for underground repositories. Kourim, V. 
(Nuclear Research Inst., Rez (Czechoslovakia)); Dlouhy, Z. Inter- 
national Atomic Energy Agency, Vienna (Austria). Nov 1992. 
(CONF-9111297-: Final research co-ordination meeting on the use 
of inorganic sorbents for treatment of liquid radioactive waste and 
backfill of underground repositories, Rez (Czechoslovakia), 4-8 Nov 
1991). In Use of inorganic sorbents for treatment of liquid radioac- 
tive waste and backfill of underground repositories: Proceedings of 
a final research co-ordination meeting held in Rez, Czechoslovakia, 
4-8 November 1991. [189p.] Order Number DE93618000. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The study on application of natural materials as backfills in the 
Czechoslovak rock cavity and other disposal systems was 
performed by carrying out sorption experiments with selected mate- 
rials. These studies were complemented by an evaluation of 
corrosion behaviour of steel containers used for the disposal. As a 
conclusion, we can state: selected materials occuring in 
Czechoslovakia can be used as efficient backfills, galvanized car- 
bon steel packages cannot be considered as a reliable barrier for a 
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long period of time, more information on near-field interactions is to 
be collected. (author). 4 refs, 2 figs, 6 tabs. 


13226 (IAEA-TECDOC-675, pp. 131-145) Separation and 
solidification of radioactive cesium from nuclear waste solu- 
tions with potassium cobalt hexacyanoferrate (Il) ion 
exchanger. Lehto, J. (Helsinki Univ. (Finland). Dept. of Radio- 
chemistry); Harjula, R. International Atomic Energy Agency, Vienna 
(Austria). Nov 1992. (CONF-9111297-: Final research co- 
ordination meeting on the use of inorganic sorbents for treatment 
of liquid radioactive waste and backfill of underground repositories, 
Rez (Czechoslovakia), 4-8 Nov 1991). In Use of inorganic sorbents 
for treatment of liquid radioactive waste and backfill of underground 
repositories: Proceedings of a final research co-ordination meeting 
held in Rez, Czechoslovakia, 4-8 November 1991. [189p.] Order 
Number DE93618000. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this study was to develop a separation and solid- 
ification process for '°’Cs, present in nuclear waste solutions. In 
this process cesium is selectively separated from the solutions by 
columns packed with granular potassium cobalt hexacyanoferrate. 
The process has been tested both in laboratory and pilot-plant ex- 
periments and the full scale industrial plant at the Loviisa NPP will 
be in operation in 1991. In this plant potassium cobalt hexacyano- 
ferrate columns are used for the separation '%4:197Cs from an 
evaporator concentrate solution. Results on the column perfor- 
mance are given in this report. In addition, preparation, structure 
and ion exchange properties, as well as, resistance to radiation 
and elevated temperatures, of potassium cobalt hexacyanoferrate 
are described. A short description of the final disposal concept for 
the columns loaded with cesium is also given. (author). 16 refs, 13 
figs, 2 tabs. 


13227 (INIS-mf-13430, pp. 50) High-tc superconductors: 
synthesis and electronic transport. Kulac, |. (Technische Univ., 
Graz (Austria). Inst. fuer Festkoerperphysik); Meghdadi, F.; Pint, 
H.; Unterweger, M.; Holzinger-Schweiger, E.; Leising, G.; Kahlert, 
H. Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1992. [216p.] (In German). (CONF-9209309-: 42. annual conven- 
tion of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 
1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /electric 
conductivity; © HIGH-TC SUPERCONDUCTORS /optical prop- 
erties; HIGH-TC SUPERCONDUCTORS /sample _ preparation; 
MONOCRYSTALS; SEMICONDUCTOR MATERIALS; THIN FILMS 


13228 (INIS-mf-13430, pp. 53) Comparison of the U(J)- 
relation for different HTC-superconductors. Reissner, M. 
(Technische Univ., Vienna (Austria). Inst. fuer Angewandte und 
Technische Physik); Steiner, W. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (CONF-9209309-: 42. 
annual convention of the Austrian Physical Society, Vienna (Aus- 
tria), 21-25 Sep 1992). In 42nd annual convention of the Austrian 
Physical Society, September 21st-25th 1992, Vienna Technical Uni- 
versity. Order Number DE93615955. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ACTIVATION ENERGY/distribution; 
HIGH-TC SUPERCONDUCTORS/activation energy; HIGH-TC SU- 
PERCONDUCTORS/critical current; DISTRIBUTION 


13229 (INIS-mf-13430, pp. 76) Transport current measure- 
ment on thin single-crystalline films of YBa,Cu,07_, on 
high-tc superconductors. Schalk, R.M. (Atominstitut der Oester- 
reichischen Universitaeten, Vienna (Austria)); Samadi Hosseinali, 
G.; Weber, H.W.; Poenninger, A.; Schwab, P.; Baeuerle, D. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1992. [216p.] (In German). (CONF-9209309-: 42. annual conven- 
tion of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 
1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS ‘thin 


films; THIN FILMS/critical current; ANISOTROPY; MAGNETIC 
FIELDS 





13230 (INIS-mf—13439, pp. 3.1.1-3.1.9) Studies on radiation 
resistant insulation system for electrical machines used in 
high radiation fields. (Paper No. 3.1). Radke, M.G. (Bhabha 
Atomic Research Centre, Bombay (India). Division of Remote Han- 
dling and Robotics); Ramakumar, M.S. Department of Atomic 
Energy, Bombay (india). Board of Research in Nuclear Sciences. 
Jan 1992. [825p.] (CONF-9201134—: National symposium on ad- 
vances in utility systems for industrial and nuclear installations, 
Bombay (India), 9-11 Jan 1992). In Proceedings of the national 
symposium on advances in utility systems for industrial and nuclear 
installations (held at Bombay during January 9-11, 1992). Order 
Number DE93618031. Source: OSTI; NTIS (US Sales Only); INIS. 
For the drives on power manipulators for radioactive process 
cells and laboratories, the electric motors are required to withstand 
cumulative radiation dose of 100 Megarads. Such motors can be 
easily built indigenously if the insulation system of electrical 
machines can be proved. On the basis of literature survey and dis- 
cussions with leading insulation system manufacturers, some 
critical insulating materials were selected for radiation experiment 
and evaluated subsequently as per relevant specifications. The re- 
sults have proved that machines can be built to stand 100 
Megarads with proper choice of insulation system. The results of 
experiments are discussed in this paper. (author). 3 refs., 4 figs. 


13231 (INIS-mf-13439, pp. 3.2.1-3.2.10) Advances in electri- 
cal insulating materials for power cables (Paper No. 3.2). 
Ramesh, S. (Nuclear Power Corporation, Bombay (india)); Sajeev, 
G. Department of Atomic Energy, Bombay (India). Board of Re- 
search in Nuclear Sciences. Jan 1992. [825p.] (CONF-9201134—: 
National symposium on advances in Utility systems for industrial 
and nuclear installations, Bombay (india), 9-11 Jan 1992). In Pro- 
ceedings of the national symposium on advances in utility systems 
for industrial and nuclear installations (held at Bombay during Jan- 
uary 9-11, 1992). Order Number DE93618031. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this paper a survey of the historical development of electrical 
cables with solid insulation is made. Aspects of improvement of 
technology of insulation ranging from paper insulated, natural 
rubber, synthetic rubber and plastics are covered. Long term char- 
acteristics of extruded cables with reference to imperfections in 
cable insulation and the effects of environment on cable insulation 
including radiation hazards in nuclear industry are discussed. A 
brief review of cross linking method and their respective advan- 
tages with reference to water content and void sizes are made. 
Testing techniques of cable insulating material with special refer- 
ence to nuclear power plants to achieve the ultimate objective of 
insulation are discussed. (author). 7 refs. 


13232 (INIS-mf-13439, pp. 3.3.1-3.3.8) Advances in electri- 
cal insulation material for rotating machines (Paper No. 3.3). 
Sankaranarayanan, N. (Nuclear Power Corporation, Bombay (in- 
dia)); Sinha, S.B. Department of Atomic Energy, Bombay (India). 
Board of Research in Nuclear Sciences. Jan 1992. [825p.] (CONF- 
9201134—: National symposium on advances in utility systems for 
industrial and nuclear installations, Bombay (india), 9-11 Jan 
1992). In Proceedings of the national symposium on advances in 
utility systems for industrial and nuclear installations (held at Bom- 
bay during January 9-11, 1992). Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Like any other electrical equipment insulation, insulation systems 
of a rotating machine also need to meet operating requirements 
such as thermal, electrical, chemical and environmental nature. The 
electrical insulation system, being less robust than the mechanical 
component, is the most vulnerable part that undergoes ageing 
when exposed to the complex stress environment during its opera- 
tion. The innovation in the insulation system of the rotating machine 
has come in terms of development of better insulating materials, 
manufacturing process and evaluation technique during manufac- 
ture and on the end product. This paper covers an overview of the 
specific requirement of insulation system vis-a-vis development in 
the insulation material, testing and monitoring methods. (author). 


13233 (INIS-mf-13455, pp. 53-72 (Pt.1)) Methods of deposi- 
tion and characterization of diamond-like carbon films grown 
using the plasma-chemical techniques. Janca, J. (T.G. Masaryk 
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University, Brno (Czechoslovakia). Department of Physical Elec- 
tronics). Jednota Slovenskych Matematikov a Fyzikov, Bratislava 
(Czechoslovakia); Jednota Ceskoslovenskych Matematiku a 
Fyziku, Prague (Czechoslovakia); Komenskeho Univ., Bratislava 
(Czechoslovakia). Matematicko-Fyzikalna Fakulta. Nov 1990. 
(CONF-9005382-: 8. symposium on elementary processes and 
chemical reactions in low temperature plasma, Stara Lesna 
(Czechoslovakia), 28 May - 1 jun 1990). In 8th Symposium on ele- 
mentary processes and chemical reactions in low temperature 
plasma. Pt. 1 and 2: Book of invited papers. [316p.] Order Num- 
ber DE93618777. Source: OSTI; NTIS (US Sales Only); INIS. 

The state of the art of the preparation of hard (diamond-like) car- 
bon films (DLC films) is briefly surveyed. The outstanding features 
of DLC films are pointed out and the necessary conditions for se- 
lective DLC deposition are characterized. The ion beam deposition 
techniques and the plasma-chemical methods of DLC films 
deposition are also discussed in detail. Also dealt with are the me- 
chanical, electrical, optical and chemical properties of DLC films 
and potential DLC applications. (J.U.) 12 figs., 30 refs. 


13234 (INIS-mf-13484) Environmental effects on the struc- 
ture and mechanical properties of twaron fibres. Al-Khatib, N. 
A. University of Jordan, Amman (Jordan). Jun 1992. [111p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Twaron fibres, spun from poly(p-phenylene terphthalamide), were 
environmentally treated by four different procedures: thermal- 
ageing of the fibres at 150 C from 3 to 100 days, thermal ageing of 
the fibres at 300 C between 6 and 120 hours, exposing the fibers 
to direct sunshine for 100 to 800 hours, and exposing another set 
of samples to visible light by transmitting sunshine through glass 
sheets in order to absorb ultraviolet spectrum for 100 to 800 hours. 
Morphology of samples were then characterized quantitatively by x- 
ray diffraction for determination of crystallinity, microparacrystal 
(mPC) sizes, and net plane spacings. Mechanical properties were 
also characterized quantitatively in terms of initial Young's modulus, 
ultimate stress and ultimate strain at the point of failure. Attempts 
have also been made to find out structure-properties relationships. 
Crystallinity of untreated sample was 82% and no practical varia- 
tion in crystallinity was detected after ageing at 150 or 300 C. The 
microparacrystal lateral sizes D,10 and D200 are ageing time de- 
pendent, and increase gradually with time. An increase of 21% 
was detected after 48 days at 150 C, and approximately 50% after 
72 hours of ageing at 150 C. Exposure to direct sunshine or visible 
light caused no loss in crystallinity, but increased the mPC size by 
10% in direct sunshine and 20% in visible light after 600 hours of 
exposure. Initial Young’s modulus of treated samples retained over 
90% of the modulus of the untreated fibre regardless of the type of 
treatment (ageing or irradiation). The tensile strength retention and 
elongation at break retention varied according to the treatment, de- 
creasing at 300 C more than at 150 C. The retention was over 
60% after 800 hours of exposure to sunshine. 


13235 (INIS-SU-342/A, pp. 13-16) Positron and optical in- 
vestigations of radiation defects in quartz glasses. Mokrushin, 
A.D. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. 1991. [101p.] (in Russian). In Physics of radiation damages 
and radiation material science: Scientific-technical collection. Order 
Number DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

The spectra of UV-absorption and positron lifetime have been 
measured in the commercial quartz glasses before and after irradi- 
ation with different bombarding particles. The experiments on 
isochronal annealing of radiation damage were carried out. The 
correlation between annihilation and optical parameters of irradi- 
ated and annealed glasses has been found. The radiation centres 
responsible for both the main UV-bands and for inhibition of 
positronium formation in irradiated glasses have been identified. 10 
refs.; 3 figs. 


13236 (INIS-SU-342/A, pp. 20-27) Change of structure un- 
der neutron irradiation. Virgil’ev, Yu.S.; Kurolenkin, E.|. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1991. [101p.] (in Russian). In Physics of radiation damages and ra- 
diation material science: Scientific-technical collection. Order 
Number DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

This article concerns the graphite structure of the various levels: 
crystalline, subcrystalline, micro- and macrostructural. Influence of 
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the type of the graphite structure on the dimensional stability under 
neutron irradiation is analyzed. The irradiation stability of graphite 
depends largely upon parameters of its structure. 14 refs.; 10 figs. 


13237 (IS-M-743) Processing and properties of TisSi3. 
Thom, A.wJ.; Kim, Y.; Akinc, M. Ames Lab., IA (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-82. (CONF-921101-82: 16. 
Material Research Society international symposium on the scientific 
basis for nuclear waste management fall meeting, Boston, MA 
(United States), 30 Nov - 5 dec 1992). Order Number 
DE93007284. Source: OSTI; NTIS; INIS; GPO Dep. 

The mechanical properties and oxidation resistance of HiPed 
TisSig measured. HIPing submicron size powder compacts pro- 
duces a crack-free, fine grain microstructure with significantly 
higher hardness and toughness than a coarse grain microstructure 
which contains microcracks within larger grains. Oxidation resis- 
tance is also influenced by the grain size. Coarse-grained material 
has much lower mass gain in an oxidizing atmosphere and exhibits 
parabolic oxidation kinetics. Fine-grained material shows higher 
mass gain. The oxidation resistance of fine grained material was 
measured from 700°C-1000°C in air. At 700°C the mass gain at 
120 hours is 0.07 mg/cm?. At 900°C cracking of the scale leads to 
linear oxidation kinetics and significantly higher mass gain. 


13238 (iS-T-1636) High temperature rare earth and Si-Ge 
thermoelectric materials. Han, Sang Hyun. Ames Lab., IA (United 
States). 21 Jan 1993. 155p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-82. Order Number 
DE93006913. Source: OSTI; NTIS; INIS; GPO Dep. 

This thesis consists of three papers. Paper 1 is concerned with 
the preparation of metastable crystalline high temperature 
polymorph of Dy2S3 or metastable crystalline high pressure poly- 
morphs of RoS3 (R = Y, Er, Tm, Yb and Lu) by mechanical milling. 
In Paper ll, copper doped dysprosium sesquisulfide compounds, 
which have the n-orthorhombic structure, were examined as poten- 
tial high temperature thermoelectric materials. Paper Ill deals with 
the use of mechanical alloying and gaseous state diffusion to 
extend the electrical activity of phosphorus above the maximum re- 
ported equilibrium limit in Sig9Gezo alloys. 


13239 (LBL-33379) DX centers in IIl-V semiconductors un- 
der hydrostatic pressure. Wolk, J.A. Lawrence Berkeley Lab., CA 
(United States). Nov 1992. 176p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93007701. Source: OSTI; NTIS; INIS; GPO Dep. 

DX centers are deep level defects found in some Ill-V semicon- 
ductors. They have persistent photoconductivity and large 
difference between thermal and optical ionization energies. Hydro- 
static pressure was used to study microstructure of these defects. 
A new local vibrational mode (LVM) was observed in hydrostatically 
stressed, Si-doped GaAs. Corresponding infrared absorption peak 
is distinct from the Sig, shallow donor LVM peak, which is the only 
other LVM peak observed in our samples, and is assigned to the 
Si DX center. Analysis of the relative intensities of the Si DX LVM 
and the Si shallow donor LVM peaks, combined with Hall effect 
and resistivity indicate that the Si DX center is negatively charged. 
Frequency of this new mode provides clues to the structure of this 
defect. A pressure induced deep donor level in S-doped InP was 
also discovered which has the properties of a DX center. Pressure 
at which the new defect becomes more stable than the shallow 
donor is 82 kbar. Optical ionization energy and energy dependence 
of the optical absorption cross section was measured for this new 
effect. Capture barrier from the conduction band into the DX state 
were also determined. That DX centers can be formed in InP by 
pressure suggests that DX states should be common in n-type Ili-V 
semiconductors. A method is suggested for predicting under what 
conditions these defects will be the most stable form of the donor 
impurity. 


13240 


(NREL/CP-412-5007, pp. 14.1-14.14) Sol-gel coatings 
for energy-related materials. Hurd, A.J. (Sandia National Labs., 
Albuquerque, NM (US)). National Renewable Energy Lab., Golden, 
CO (United States). Sep 1992. (CONF-9112112-: Current status, 
research needs, and opportunities in applications of surface pro- 
cessing applications to transportation and utilities technologies, 
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Washington, DC (United States), 10-12 Dec 1991). In Current sta- 
tus, research needs, and opportunities in applications of surface 
processing to transportation and utilities technologies: Proceedings 
of a December 1991 workshop. 426p. Order Number 
DE92016446. Source: OSTI; NTIS. 

Through sol-gel processing, the full flexibility of solution chem- 
istry can be exploited to make films with finely controlled 
compositional characteristics; no less important is the possibility of 
exploiting colloid and polymer physics in general ways to achieve 
desired film properties. The advantages, disadvantages, and appli- 
cations of sol-gel films are discussed with an emphasis on those 
properties that are unique to sol-gel processing. 


13241 (NREL/CP-412-5007, pp. 18.1-18.25) Status of sur- 
face modification for minimizing dirt retention: Organized 
monomolecular assemblies. Speaker, L.M. (Eastman Kodak Co., 
Rochester, NY (US)). National Renewable Energy Lab., Golden, 
CO (United States). Sep 1992. (CONF-9112112-: Current status, 
research needs, and opportunities in applications of surface pro- 
cessing applications to transportation and utilities technologies, 
Washington, DC (United States), 10-12 Dec 1991). In Current sta- 
tus, research needs, and opportunities in applications of surface 
processing to transportation and utilities technologies: Proceedings 
of a December 1991 workshop. 426p. Order Number 
DE92016446. Source: OSTI; NTIS. 

Soiling significantly hinders the cost- and energy-effective de- 
ployment of many surfaces used in solar technologies. Because 
soiling expresses the universal, irresistible drive toward lowest sur- 
face free energies, preventive technology will logically be directed 
toward reducing surface energy and physical roughness while 
maintaining desired bulk and optical properties. Surface modifica- 
tion with fluorinated ultrathin oriented films (Langmuir-Blodgett films 
or self-assembled monolayers) has been demonstrated to hold 
promise for this application. 


13242 (NREL/CP-412-5007, pp. 23.1-23.16) Polymer- 
metal(oxide) interfaces. Boerio, F.J. (Univ. of Cincinnati, OH 
(US)); Davis, G.D.; Vries, J.E. de; Miller, C.E.; Mittal, K.L.; Opila, 
R.L.; Yasuda, H.K. National Renewable Energy Lab., Golden, CO 
(United States). Sep 1992. (CONF-9112112-: Current status, 
research needs, and opportunities in applications of surface pro- 
cessing applications to transportation and utilities technologies, 
Washington, DC (United States), 10-12 Dec 1991). In Current sta- 
tus, research needs, and opportunities in applications of surface 
processing to transportation and utilities technologies: Proceedings 
of a December 1991 workshop. 426p. Order Number 
DE92016446. Source: OSTI; NTIS. 

Interphases between polymers and metals or their oxides, ce- 
ramics, and other polymers are commonplace in the transportation 
and renewable energy fields. The properties of these interphases 
can govern the performance of the structures and devices that 
contain them. We have identified several challenges and problems 
limiting improvements of these properties. Technology areas in 
which research is needed to advance interphase properties include: 
interphase formation and degradation mechanisms, interphase 
characterization, surface treatments, polymer coating/formation 
methods, testing, and process tolerance to variability. Each of 
these areas has been discussed in detail and prioritized with regard 
to fundamental research and applied research and development. 


13243 (NREL/CP-412-5007, pp. 27.1-27.13) Conducting 
polymers in energy and transportation technologies. Aldissi, M. 
(Champlain Cable Corp., Colchester, VT (US)); Baughman, R.H.; 
Ginder, J.M.; Kuhn, H.H.; Neidlinger, H.; Ventura, S. National Re- 
newable Energy Lab., Golden, CO (United States). Sep 1992. 
(CONF-9112112—: Current status, research needs, and opportuni- 
ties in applications of surface processing applications to 
transportation and utilities technologies, Washington, DC (United 
States), 10-12 Dec 1991). In Current status, research needs, and 
opportunities in applications of surface processing to transportation 
and utilities technologies: Proceedings of a December 1991 work- 
shop. 426p. Order Number DE92016446. Source: OSTI; NTIS. 
The area of conducting polymers has been intensely investigated 
for more than a decade, with efforts focusing on materials synthe- 
sis and characterization and, more recently, on processibility and 





environmental stability. Only during the past few years have appli- 
cations oriented research and development work been similarly 
emphasized-the challenge is to translate the versatility of conduct- 
ing polymers into components or devices. The role that these 
polymers can play in energy and transportation technologies is 
substantial, and to this end various objectives must be achieved to 
produce optimized materials and devices. An introduction to the 
area of conducting polymers, focusing on the importance of sur- 
faces and interfaces in the realization of several major applications, 
is given first, followed by the objectives of this paper. The section 
that follows discusses various energy and transportation-related 
application areas and includes redox-type applications such as bat- 
teries, fuel cells, electromechanical actuators, displays, smart 
windows, and supercapacitors; EMI shielding, radar absorbers, 
etc.; photovoltaics and electroluminescent devices; chemical, ther- 
mal, pressure, and radiation sensors; energy transmission; and 
nonlinear optics. Materials processing, stability issues, and product 
characterization are treated in separate sections, and the last sec- 


tion of this paper gives a tabulated summary of research needs 
and priorities. 


13244 (NREL/TP-451-4852) Fundamental studies of defect 
generation in amorphous silicon alloys grown by remote 
plasma-enhanced chemical-vapor deposition (Remote PECVD): 
Annual subcontract report, 1 September 1990-31 August 1991. 
Lucovsky, G. (North Carolina State Univ., Raleigh, NC (United 
States)); Nemanich, R.uJ.; Bernholc, J.; Whitten, J.; Wang, C.; 
Davidson, B.; Williams, M.; Lee, D.; Bjorkman, C.; Jing, Z. National 
Renewable Energy Lab., Golden, CO (United States); North Car- 
olina State Univ., Raleigh, NC (United States). Jan 1993. 58p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-83CH10093. Order Number DE92010560. Source: 
OSTI; NTIS; GPO Dep. 

We demonstrated that the remote PECVD process can be used 
to deposit heavily doped n-type and p-type a-Si:H thin films. We 
optimized conditions for depositing undoped, near-intrinsic and 
heavily doped thin films of jc(microcrystalline)-Si by remote 
PECVD. We extended the remote PECVD process to the deposi- 
tion of undoped and doped a-Si,C:H and yc-Si,C alloy films. We 
analyzed transport data for the dark conductivity in undoped and 
doped a-Si:H, a-Si,C:H, yue-Si and pyce-Si,C films. We studied the 
properties of doped a-Si:H and yc-Si in MOS capacitors using ~10 
Q-cm p-type crystalline substrates and thermally grown SiOz dielec- 
tric layers. We collaborated with a group at RWTH in Aachen, 
Germany, and studied the contributions of process induced defect 
states to the recombination of photogenerated electron pairs. We 
applied a tight-binding model to Si-Bethe lattice structures to inves- 
tigate the effects of bond angle, and dihedral angle disorder. We 
used ab initio and empirical calculations to study non-random 
bonding arrangements in a-Si,O:H and doped a-Si:H films. 


13245 (ORNL/FMP-92/2, pp. 39-46) GT-1 - Development of 
advanced fiber reinforced ceramics. Starr, T.L. (Georgia Tech 
Research Inst., Atlanta (US)); Mohr, D.L. Oak Ridge National Lab., 
TN (United States). Dec 1992. In Fossil Energy Advanced 
Research and Technology Development Materials Program: Semi- 
annual progress report for the period ending September 30, 1992. 
337p. Order Number DE93004433. Source: OSTI; NTIS. 

Ceramic composites continue to offer great promise for increas- 
ing the efficiency of fossil fuel utilization. Fabricability is an 
important factor in such applications, particularly for the relatively 
large and complex shapes used for fossil energy conversion sys- 
tems. The objective of this program is to develop a near-net-shape 
fabrication method for silicon nitride ceramic composites using lay- 
up techniques and reaction sintering. Two factors limit the 
mechanical performance of such composites, the density and distri- 
bution of matrix material, and the bonding between fiber and 
matrix. Fabrication techniques are needed that will produce a uni- 
form matrix microstructure and provide better distribution of load to 
the reinforcing fibers. In addition, a fiber coating is needed that is 
stable in the reaction sintering environment and provides good 
debonding between the fiber and matrix during crack propagation. 
2 refs., 4 figs. 
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13246 (ORNL/FMP-92/2, pp. 131-144) VPI-1 - Investigation 
of properties and performance of ceramic composite compo- 
nents. Reifsnider, K.L. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (US)); Stinchcomb, W.W.; Oleksuk, L.L.S. Oak Ridge 
National Lab., TN (United States). Dec 1992. In Fossil Energy Ad- 
vanced Research and Technology Development Materials Program: 
Semiannual progress report for the period ending September 30, 
1992. 337p. Order Number DE93004433. Source: OSTI; NTIS. 

This report on properties and performance of ceramic composite 
components includes work performed through September 30, 1992. 
The emphasis of this report is the characterization of ceramic com- 
posite tubes fabricated by filament winding, 3-D braiding, woven 
cloth winding, and the performance simulation of high temperature 
ceramic matrix composites. 9 refs., 3 figs. 


13247 (PNL-SA-21577) Temperature-dependent electrical 
conductivity of soda-lime glass. Bunnell, L.R. (Pacific Northwest 
Lab., Richland, WA (United States)); Vertrees, T.H. Pacific North- 
west Lab., Richland, WA (United States). Nov 1992. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9211178-2: National educator's workshop, 
Oak Ridge, TN (United States), 11-13 Nov 1992). Order Number 
DE93007872. Source: OSTI; NTIS; GPO Dep. 

A laboratory procedure is given for demonstrating, for students 
at high school level or above, the difference between the electrical 
conductivity of metals and ceramics. 


13248 (SAND-92-1560C) Visible light emission from 
porous silicon examined by photoluminescence and Raman 
spectroscopy. Guilinger, T.R.; Kelly, M.J.; Tallant, D.R.; Redman, 
D.A.; Follstaedt, D.M. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
921101—100: 16. Material Research Society _ international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93006780. Source: OSTI; NTIS; GPO Dep. 

We describe the simultaneous acquisition of Raman and photolu- 
minescence (PL) spectra on porous silicon (PS) samples that emit 
visible light. Spectra were acquired in both ex situ experiments (af- 
ter exposure to air) as well as in situ experiments (with the PS 
covered either with the hydrofluoric acid electrolyte used in the for- 
mation process or water). In one set of ex situ experiments, we 
observed an inconsistency in the shift of the wavelength of 
maximum luminescence intensity for PS samples that exhibit oxy- 
genated character in the Raman spectra. A higher current density 
produced a red shift in the PL spectra in one experiment, while 
chemical dissolution of the PS by hydrofluoric acid produced the 
well-known blue shift in another case. In two in situ experiments, 
we observed very weak and red-shifted PL for a PS sample im- 
mersed in HF (compared to the same sample measured later in 
air) while in another we immersed air-exposed PS in water and ob- 
served a 15-fold increase in PL intensity along with a blue shift in 
the luminescence maximum. 


13249 (SAND-—93-0013C) Impact compression properties of 
concrete. Grady, D.E. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
93051 23-2: 6. international symposium on_ interaction of 
nonnuclear munitions with structures, Panama City, FL (United 
States), 3-7 May 1993). Order Number DE93007599. Source: 
OSTI; NTIS; GPO Dep. 

Controlled impact experiments have been performed on concrete 
to determine dynamic material properties. The properties assessed 
include the high-strain-rate yield strength (Hugoniot elastic limit), 
and details of the inelastic dynamic stress versus strain response 
of the concrete. The latter features entail the initial void-collapse 
modulus, the high-stress limiting void-collapse strain, and the 
stress amplitude dependence of the deformational wave which 
loads the concrete from the elastic limit to the maximum dynamics 
stress state. Dynamic stress-versus-strain data are reported over 
the stress range of the data, from the Hugoniot elastic limit to in 
excess of 2 GPa. 6 figs, 4 refs, 4 tabs. 
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13250 (STRIPA-TR-S2-28) Sealing properties of cement- 
based grout materiais. Final report on the Rock sealing 
project. Onofrei, M. (AECL Research, Whiteshell labs., Pinawa, 
MB (Canada)); Gray, Maicoim; Shenton, B.; Walker, Brad; Pusch, 
R.; Boergesson, L.; Karniand, O. Swedish Nuclear Fuel and Waste 
Management Co., Stockholm (Sweden). Oct 1992. [209p.] Source: 
OSTI; NTIS; INIS. 

This report presents the results of laboratory studies of material 
properties. A number of different high performance grouts were in- 
vestigated. The laboratory studies focused on mixtures of sulphate 
resistant portland cement, silica fume, superplasticizer and water. 
The ability of the thin films to self seal was confirmed. The surface 
reactions were studied in specimens of hardened grouts. The leach 
rates were found to vary with grout and water composition and with 
temperature. The short-term hydraulic and strength or properties of 
the hardened grout were determined. These properties were deter- 
mined for the grouts both in-bulk and as thin-films. The hydraulic 
conductivities of the bulk, hardened material were found to be less 
than 10-'* m/s. The hydraulic conductivities of thin films were 
found to be less than 10-'' m/s. Broken, the hydraulic conductivity 
of the thin films could be increased to 10~’ m/s. Examination of 
the leached grout specimens revealed a trend for the pore sizes to 
decrease with time. The propensity for fractured grouts to self seal 
was also observed in tests in which the hydraulic conductivity of 
recompacted mechanically disrupted, granulated grouts was 
determined. These tests showed that the hydraulic conductivity de- 
creased rapidly with time. The decreases were associated with 
decreases in mean pore size. In view of the very low hydraulic 
conductivity it is likely that surface leaching at the grout/ 
groundwater interface will be that major process by which bulk 
high-performance grouts may degrade. With the completion of the 
laboratory, in situ and modelling studies it appears that high- 
performance cement based grouts can be considered as viable 
materials for some repository sealing applications. Some of the un- 
certainties that remain are identified in this report. (54 refs.). 


13251 (UCRL-JC—111215) Processing and mechanical 
properties of laminated metal composites of AI/Al-25 vol.% SiC 
and ultrahigh carbon steel/brass. Syn, C.K. (Lawrence Livermore 
National Lab., CA (United States)); Lesuer, D.R.; Sherby, O.D. 
Lawrence Livermore National Lab., CA (United States). Jul 1992. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-920890-1: 1. international 
conference on the advanced synthesis of engineered structural ma- 
terials, San Francisco, CA (United States), 31 Aug - 2 sep 1992). 
Order Number DES3007504. Source: OSTI; NTIS; GPO Dep. 

Al 5182/Al 6061-25 vol.% SiCp and ultrahigh carbon (1.8% C) 
steeVbrass (70% Cu-30% Zn type) laminates were prepared by 
press-bonding stacks of alternating layers of the component materi- 
als. Press bonding of these materials required consideration of the 
flow stresses of the component materials and the interlayer friction. 
Tensile properties and fracture toughness were measured for differ- 
ent processing conditions of surface oxide descaling, layer 
thickness, and heat treatment. Descaling of the surface oxide prior 
to the press-bonding was found to eliminate premature delamina- 
tion along interfaces resulting in an increased yield strength and 
tensile ductility. Reduction in the layer thickness brought an in- 
crease in the tensile ductility for both laminates, a decrease in yield 
strength and fracture toughness for the Al laminate. T6 heat treat- 
ment on the Al laminate induced a substantial increase in the yield 
and tensile strength but a decrease in tensile ductility. Fracture sur- 
face morphology indicated evidences of local delamination, crack 
blunting and bridging. Fracture toughness measured in the crack 
arrester and crack divider orientation showed a substantial en- 
hancement over that of the Al 6061-SiCp or UHCS components. 
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Refer also to citation(s) 11665, 11670, 11672, 11698, 11750, 
11866, 11972, 11976, 11996, 12038, 12051, 12224, 12282, 12283, 
12284, 12285, 12286, 12287, 12303, 12313, 12E78, 12882, 13013, 
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13221, 13223, 13293, 13327, 13343, 13356, 13460, 13780, 13793, 
13894, 13895, 14378 


13252 (CEA-CONF-11158) Fission track dating of zircon: a 
multichronometer. Carpena, J. CEA Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. Stockage 
Dechets. 1992. [6p.] (CONF-9207181-: 7. International Meeting of 
Thermochronology Nuclear Tracks, Philadelphia, PA (United 
States), 13-17 Jul 1992). Source: OSTI; NTIS (US Sales Only); 
INIS. 

Scattering in Fission Track ages of zircons of a single rock is 
possible when they present morphological and geochemical varia- 
tions, if the greatest care is not taken in the choice of the etching 
conditions and the counting of tracks. The Fission Track study of 
two heterogeneous populations of zircons from the Mont Blanc 
granite and from the Gran Paradiso gneisses allows to show that 
zircon may work as a multichronometer. 


13253 (CONF-920427-, pp. 672-673) Use of a fluidized-bed 
ion exchange system for removal of heavy metals from 
wastewaters. Gasos, P. (CIEMAT, Madrid (ES)); Cosmen, P. 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. From Energy and environment: 
transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. In Proceedings: Energy and environment: Transitions in 
Eastern Europe: Volume 1, Sessions A1-5; Volume 2, Sessions 
Bi-5, C1-4, and poster sessions. 757p. Order Number 
DE93000643. Source: OSTI; NTIS. 

lon exchange, using the appropriate resins, is one of the best 
methods to reduce heavy metal concentration in wastewaters to 
levels that can fit the ever-stricter regulations on the disposal of 
these effluents. Lime has been used for many years for the re- 
moval of heavy metals from wastewaters. However, with some 
elements, sufficiently low metal values are not reached for final dis- 
posal of these waters. Although liquid-liquid extraction can be used 
in some instances, mainly to recover valuable metals, it is more 
expensive than ion exchange when metal concentrations in the liq- 
uids are low, as, is the case in most wastewaters. Also, it can 
cause additional pollution by the loss of organic matter. Fluidized- 
bed ion exchange, as compared with the conventional fixed-bed 
process, is lower in capital investment and lower in resin inventory, 
and it has other advantages. The CIEMAT has great experience in 
the fluidized-bed ion exchange process. This process was first 
used in uranium recovery, and a demonstration plant, with a 
throughput of 5-10 m3/h was built in 1987 and has been running 
succesfully. Based on the acquired experience in this process, 
other possible applications were studied, such as the removal of 
heavy metals from wastewaters. In this paper, we describe this to- 
tally automatic process for the removal/recovery of heavy metals 
and describe some laboratory tests, including resin selection, pH 
influence, equilibrium isotherms, and resin selectivity. These data 
were then used to determine the operating conditions for a new pi- 
lot plant built in CIEMAT in 1990. Two examples of tests carried out 
in this pilot plant are given. In the first one, the separation of Cu, 
Zn, Cd, and Mn from Co and Ni was obtained. In the second one, 
the removal of heavy metals from a waste stream was obtained, 
with an effluent concentration lower than 0.05 ppm on each metal. 


13254 (DOE/ER/13542-5) Studies of the analyte-carrier 
interface in flow injection analysis: Final report, June 1, 1987— 
January 31, 1992. Brown, S.D. Delaware Univ., Newark, DE 
(United States). Dept. of Chemistry. 1992. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER13542. Order Number DE93008374. Source: OSTI; NTIS; 
GPO Dep. 

Chemical analysis in flowing solution is popular for automation of 
classical methods. However, most of the classical methods are not 
specific enough for direct multicomponent analysis of simple 
mixtures. This research project has the goals of study of rapid mul- 
ticomponent analysis of transient species in flowing media, and 
investigations of chemical reactions at interfaces and of effects of 
competition on distribution of products from interfacial reaction. 
This report summarizes work done over the past 4.5 years; support 
has been terminated. 





13255 (DOE/ER/45305-T2) High resolution interface 
nanochemistry and structure. Arizona State Univ., Tempe, AZ 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-87ER45305. Order Num- 
ber DE93009750. Source: OSTI; NTIS; INIS; GPO Dep. 

A summary is given of results on nanospectroscopy etc. during 
the previous three years, divided into the following subsections: 
development of methods and instrumentation for interface/ 
boundary chemical analysis, interface and boundary structure in 
ceramic matrix composites, quantitative composition measurements 
of thin films and inclusions, theoretical calculations for electron en- 
ergy loss near edge fine structure and grain boundary structure, 
and small probe radiation effects in ceramics. Materials studied 
include SiC whisker-reinforced Si3N4, SiC, Si oxides, Si, Si oxyni- 
tride, other ceramics. Methods mentioned include field emission, 
EELS (electron energy loss spectroscopy), nanospectroscopy, 
electron nanoprobe, etc. 


13256 (DOE/MC/26364-3230) The MAGSORB process for 
bulk separation of carbon dioxide: Progress report, August 
28—November 27, 1991. Carty, R.H.; Knight, R.A. Institute of Gas 
Technology, Chicago, IL (United States). Dec 1991. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-90MC26364. Order Number DE93008071. Source: OSTI; 
NTIS; GPO Dep. 

Objective was to investigate the removal of CO2 from fuel gas 
produced by a coal gasifier, with a K2CO3-modified MgO sorbent. 
During this period, 12 successful thermobalance tests were con- 
ducted. Results with a K-free MgO standard confirmed the role of 
K for effective CO2 absorption. The other tests were made with 
varying gas mixtures. 


13257 (DOE/MC/26364-3231) The MAGSORB process for 
bulk separation of carbon dioxide: Progress report, November 
27, 1991-February 27, 1992. Carty, R.H.; Knight, R.A. Institute of 
Gas Technology, Chicago, IL (United States). Jun 1992. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-90MC26364. Order Number DE93008065. Source: OSTI; 
NTIS; GPO Dep. 

Objective is to study the removal of CO2 from a fuel gas pro- 
duced by a coal gasifier, with a K2CO3-modified MgO sorbent. 
During this period, the packed-bed reactor was completed. Three 
sorbent batches were prepared, six packed-bed tests were con- 
ducted, and thermobalance testing was completed. Betchel 
completed a cost estimate for the MAGSORB unit in a coal gasifi- 
cation/methanol synthesis plant. The use of MAGSORB offers 
three potential advantages over conventional processes: lower 
heat losses, simplified desulfurization, and potential integration with 
advanced hot gas desulfurization. 


13258 (ETDE-IT—93-52) C.A.R.S. monitor of laser induced 
dissociation of molecules and clusters in supersonic jet. Fan- 
toni, R.; Giorgi, M.; Lipinska-Kalita, K.E.; Snels, M. ENEA, Frascati 
(Italy). Centro Ricerche Energia - Area Energia e Innovazione. 
1992. 7p. (CONF-S206174—3: 14. international symposium on 
molecular beams, Pacific Grove, CA (United States), 7-12 Jun 
1992). Order Number DE93769352. Source: OSTI; NTIS (US 
Sales Only). 

A pulsed molecular beam was built to study laser induced disso- 
ciation of cold molecules and clusters in different wavelength 
regions from IR to UV. The CARS (Coherent Anti-Stokes Raman 
Spectroscopy) diagnostic technique was chosen to characterize the 
molecular beam and measure parent decomposition, as well as, 
cluster dissociation from the attenuation of spectrally resolved Ra- 
man active vibrations. Some fragments were to be detected in the 
investigated wavelength range. A suitable low resolution CARS 
spectrometer was therefore built to detect single shot CARS sig- 
nals in a wavelength range of about 40 nm in the blue spectral 
region, and this device was combined with the molecular machine. 
This paper describes the key design and operating features of this 
equipment and presents and discusses the beam characterization 
results using molecular jets of pure CH,. 


13259 (INIS-JP—007, pp. 191-194) Measurement of trace 
amounts of carbon impurity in silicon crystal by electron 
irradiation-photoluminescence technique. Nakamura, Minoru 
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(Hitachi Ltd., Ibaraki (Japan). Hitachi Research Lab.); Misawa, Yu- 
taka; Suzuki, Takaya; Nagai, Siro; Sunaga, Hiromi. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: international conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Using high energy electron irradiation-photoluminescence (PL) 
technique, an analytical method for determining trace amount of 
carbon impurity as low as 10'4 - 10'© atoms/cm? for down to about 
10 ym thick samples is established. (author). 


13260 (INIS-JP-007, pp. 195-199) PIXE methodology of 
rare earth element analysis and its applications. Ma Xinpei 
(Academia Sinica, Beijing, BJ (China). Inst. of Atomic Energy). 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The Proton Induced X-ray Emission (PIXE) methodology of rare 
earth element (REEs) analysis is discussed, including the signifi- 
cance of REE analysis, the principle of PIXE applied to REE, 
selection of characteristic X-ray for Lanthanide series elements, de- 
convolution of highly over lapped PIXE spectrum and minimum 
detection limit (MDL) of REEs. Some practical applications are pre- 
sented. And the specialities of PIXE analysis to the high pure REE 
chemicals are discussed. (author). 


13261 (INIS-mf—13430, pp. 185) Isotope ratios and emanat- 
ing power of ice-age loess- and soil samples. Zimprich, P. 
(Vienna Univ. (Austria). Inst. fuer Radiumforschung und Kern- 
physik); Friedmann, H.; Pak, E.; Leitner-Wild, E.; Hille, P. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1992. [216p.] (In German). (CONF-9209309—: 42. annual conven- 
tion of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 


1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CALCIUM/isotope ratio; CARBON/isotope 
ratio; AUSTRIA; CALCIUM; CALCIUM CARBONATES; CARBON; 
CLIMATES; DEPTH; PLANTS; SEDIMENTS; SPATIAL DISTRIBU- 
TION 


13262 (INIS-mf-13452) Non linear-least-squares fitting for 
pixe spectra. Benamar, M.A. (Centre de Developpement des 
Techniques Nucleaires, Algiers (Algeria). Laboratoire des Tech- 
niques Nucleaires); Tchantchane, A.; Benouali, N.; Azbouche, A.; 
Tobbeche, S. Secretariat d’Etat a la Recherche, Algiers (Algeria). 
Oct 1992. [16p.] Source: OSTI; NTIS (US Sales Only); INIS. 

An interactive computer program for the analysis of Pixe spectra 
is described. The fitting procedure consists of computing a function 
which approximates the experimental data. A nonlinear least- 
squares fitting is used to determine the parameters of the fit. The 
program takes into account the low energy tail and the escape 
peaks. 


13263 (INIS-mf-—13453) Preliminary study of daily selenium 
level intake in algeria: Etude preliminaire du taux de selenium 
dans la ration alimentaire algerienne. Benamar, M.A. (Centre de 
Developpement des Techniques Nucleaires, Algiers (Algeria). Lab- 
oratoire des Techniques Nucleaires); Tchantchane, A.; Tobbeche, 
S. Secretariat d’Etat a la Recherche, Algiers (Algeria). Oct 1992. 
[11p.] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 

The amount of selenium in onions and potatoes was measured 
by Pixe (particle induced X-ray Emission) in the Nuclear Center at 
Bordeaux-Gradignan (CNBG). The goal of this work is to investi- 
gate the level of selenium concentration that may be consumed by 
different class of people. 


13264 (INIS-mf-13468) Ra/Ca separation by ion exchange 
chromatography. Flores Mendoza, J. Universidad Autonoma del 
Estado de Mexico, Toluca (Mexico). Facultad de Quimica. 1990. 
[59p.} (In Spanish). Source: OSTI; NTIS (US Sales Only); INIS. 
Ra/Ca separation by ion exchange. The objective of this work 
was to acquire knowledge of the chromatographic behaviour of the 
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alkaline earth cations calcium, barium and radium and the obten- 
tion of well-defined alpha spectra of °° Ra. Three cationic ion 
exchange resins (Dower 50 W-X8, AG 50W-XB and Merck |) and 
three complexing agents (ethylenediaminetetraacetic acid, citric 
acid and tartaric acid) at various pH values have been investi- 
gated. The three types of ions are fixed on the resins at pH 4.8; 
calcium is eluted at pH between 5 and 6 depending on the resin; 
barium and radium are eluted at pH values from 8 to 11. Radium is 
also eluted with a 2 M nitric acid solution, from which it can be 
electrodeposited on a stainless steel disk potassium fluoride as 
electrolyte at pH 14. The electrolysis is conducted for 18 hours 
with a current of mA. Under these conditions high resolution alpha 
spectra were obtained for 2° Ra, which was practically free from 
radioactive contaminants (Author). 


13265 (INIS-mf—13475) Analysis of powdered milk by PIXE 
(Proton Induced X-ray Emission). Desales Galeana, G. Universi- 
dad Autonoma del Estado de Mexico, Toluca (Mexico). Facultad de 
Quimica. 1990. [94p.] (In Spanish). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The purpose of this work was to establish the conditions to ana- 
lyze elements of Z>15 in powdered milk samples using the PIXE 
technique. Ten different commercial samples were analyzed: 2 
full-cream, 3 half-cream and 5 for infant feeding. They were all pur- 
chased in Toluca City, Mexico. Thick targets were prepared and 
irradiated with 1.5 and 3 MeV protons beam in Mexico’s Nuclear 
Center Tandem Van de Graff Accelerator. The obtained data were 
analyzed by two computers programs. Iron, the reference element 
was analyzed by atomic absorption spectrometry. Concentrations 
of the following elements: phosphorus, chlorine, potassium, cal- 
cium, chrome, iron, cobalt, nickel, copper, zinc, bromine, rubidium, 
molybdenum and cadmium were evaluated. The concentrations of 
the first four elements were usually high, whereas those of the 
other elements remained in some ppm. The experimental condi- 
tions set up in this work were suitable for the analysis of powdered 
milk and can be applied to other organic samples (Author). 


13266 (INIS-mf-13490) Analysis of mercury in environmen- 
tal samples. Schoester, F.S. (Universidad Nacional de Ingenieria, 
Lima (Peru)). Universidad Nacional de Ingenieria, Lima (Peru); In- 
stituto Peruano de Energia Nuclear, Lima (Peru). 1992. [156p.] (In 
Spanish). Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility to determine mercury in sub-ppm levels in biologi- 
cal samples has been studied through neutron activation analysis , 
using as standards aliquots of mercury nitrate solution, deposited 
on treated cellulose with thio acetamide and ammonia. Sample and 
standards were irradiated simultaneously in quartz ampoules dur- 
ing 8 hours at a flux of 5 x 10'S n/cm? s and were counted in a 
hyper pure germanium detector after 4 weeks of decay. Correc- 
tions were made for the interference of Se in the 279 keV 
photopeak used in the determination. The results obtained for the 
reference materials IAEA-H-8(horse kidney), IAEA-M A-A2(fish 
flesh) and IAEA-M A-A-i(cope pod homogenate) were 
(0.91+0.07), (0.56+0.02) and (0.1740.02) ppm, versus certified 
values of (0.91+0.08), (0.47+0.02) and (0.28+0.01) ppm respec- 
tively. (EMR). 54 refs., 8 app. 


13267 (INIS-mf—13494) 4. International symposium on anal- 
ysis and detection of explosives, Jerusalem (Israel): Program 
and abstracts. Weizmann Inst. of Science, Rehovoth (Israel); 
Israel National Police, Jerusalem (Israel). Sep 1992. [70p.] (CONF- 
9209325-—: 4. International symposium on analysis and detection of 
explosives, Jerusalem (Israel), 7-10 Sep 1992). Source: OSTI; 
NTIS (US Sales Only); INIS. 

From all the presentations given at the 4. International Sympo- 
sium on Analysis and Detection of Explosives (September 7-10, 
1992, Jerusalem, Israel), three were considered in INIS scope and 
separately indexed. 


13268 (INIS-mf—13494 ) Nuclear based explosive detection 
techniques. Gozani, Tsahi (Science Application International Cor- 
poration, Santa Clara, CA (United States)). Weizmann Inst. of 
Science, Rehovoth (Israel); Israel National Police, Jerusalem 
(Israel). Sep 1992. [70p.] (CONF-9209325-: 4. International sym- 
posium on analysis and detection of explosives, Jerusalem (Israel), 
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7-10 Sep 1992). In 4. International symposium on analysis and de- 
tection of explosives: Program and abstracts. Order Number 
DE93620280. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHEMICAL EXPLOSIVES/neutron activa- 
tion analysis; CRIME DETECTION; SABOTAGE; SECURITY 


13269 (Jue+-2670) Errors of absolute methods of reactor 
neutron activation analysis caused by non-1/E epithermal neu- 
tron spectra. The influence of the error of a when using 
the zirconium double-monitor method. Erdtmann,§ G. 
Forschungszentrum Juelich GmbH (Germany). Zentralabteilung 
fuer Chemische Analysen. Aug 1992. 67p. Order Number 
DE93768753. Source: OSTI; NTIS (US Sales Only); INIS. 

Results are presented for absolute neutron activation analysis 
using the zirconium double flux monitor method. With this proce- 
dure the fluxes, Dy, and ,,;, are measured with zirconium wires, 
which are irradiated together with each set of samples. The form 
factors of epithermal neutron spectra (a-values) of the irradiation 
facilities used were measured only once or they are only occasion- 
ally checked, so that comparatively large uncertainties have to be 
considered. The errors of the analytical results as far as they are 
caused by errors of a are calculated by comparing results obtained 
with true a-values with those obtained with erroneous a-values. 
Additionally, the case of no a-correction is investigated. The calcu- 
lations are carried out for irradiation facilities at the reactors FRJ-2, 
FRM and HFR, which have different flux ratios and a-values and, 
therefore, the influence of uncertainties of a has different effects on 
the errors of the analytical results. With most reactions the error 
propagation factors are < 1, so that errors of the results, as far as 
they are caused by errors of a, are negligible compared to other, 
unavoidable uncertainties of procedures of trace element analysis. 
With some few reactions, however, for the calculation of appropri- 
ate corrections an accurate knowledge of a is necessary. (orig.). 


13270 (KFK-4981) Spatial resolved analysis of microparti- 
cles by secondary mass spectrometry. Schweiker, A. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer Ra- 
diochemie; Karlsruhe Univ. (T.H.) (Germany). Fakultaet fuer 
Chemie. Jun 1992. 86p. (In German). Order Number DE93768742. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The basic methodological principles of spatial resolved analysis 
of heterogeneous microparticles have been clarified, and the per- 
formance capabilities of the two sensitive, high-resolution analytical 
techniques, namely plasma SNMS and SIMS, have been verified 
experimentally for salts and oxides. Moreover, the application of a 
concept of element quantification and localization in microparticles 
has been demonstrated. (orig.). 


13271 (LA-10300-M-Vol.1) Health and environmental chem- 
istry: Analytical techniques, data management, and quality 
assurance: Volume 1, Manual. Gautier, M.A. (ed.). Los Alamos 
National Lab., NM (United States). Oct 1992. 368p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93002853. Source: OSTI; NTIS; GPO 
Dep. 

Analytical procedures are described for the determination of or- 
ganic compounds, metals, and radioisotopes in environmental 
materials, human tissue, urine, feces, and waste water. 


13272 (LA-UR-93-370) Laser desorption in an ion trap 
mass spectrometer. Eiden, G.C.; Cisper, M.E.; Alexander, M.L.; 
Hemberger, P.H.; Nogar, N.S. Los Alamos National Lab., NM 
(United States). [1993]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
930159-9: International Society for Optical Engineering (SPIE) 
conference, Los Angeles, CA (United States), 16-23 Jan 1993). Or- 
der Number DE93007330. Source: OSTI; NTIS; GPO Dep. 

Laser desorption in a ion-trap mass spectrometer shows signifi- 
cant promise for both qualitative and trace analysis. Several 
aspects of this methodology are discussed in this work. We previ- 
ously demonstrated the generation of both negative and positive 
ions by laser desorption directly within a quadrupole ion trap. in the 
present work, we explore various combinations of d.c., rf., and 
time-varying fields in order to optimize laser generated signals. In 
addition, we report on the application of this method to analyze 
samples containing compounds such as amines, metal complexes, 





carbon clusters, and polynuclear aromatic hydrocarbons. In some 
cases the ability to rapidly switch between positive and negative 
ion modes provides sufficient specificity to distinguish different 
compounds of a mixture with a single stage of mass spectrometry. 
In other experiments, we combined intensity variation studies with 
tandem mass spectrometry experiments and positive and negative 
ion detection to further enhance specificity. 


13273 (NREL/CP-412-5007, pp. 1.1-1.17) Compositional 
analyses of surfaces and thin films by electron and ion spec- 
troscopies. Powell, C.J. (National Institute of Standards and 
Technology, Gaithersburg, MD (US)). National Renewable Energy 
Lab., Golden, CO (United States). Sep 1992. (CONF-9112112-: 
Current status, research needs, and opportunities in applications of 
surface processing applications to transportation and utilities tech- 
nologies, Washington, DC (United States), 10-12 Dec 1991). In 
Current status, research needs, and opportunities in applications of 
surface processing to transportation and utilities technologies: Pro- 
ceedings of a December 1991 workshop. 426p. Order Number 
DE92016446. Source: OSTI; NTIS. 

An overview is given of the current capabilities, advantages, and 
limitations of the six techniques in common use for compositional 
analyses of surfaces and thin films: Auger electron spectroscopy 
(AES), x-ray photoelectron spectroscopy (XPS), secondary ion 
mass spectrometry (SIMS), sputtered-neutral mass spectrometry 
(SNMS), ion-scattering spectroscopy (ISS), and Rutherford 


backscattering spectroscopy (RBS). Information is also given on ef- 
forts to improve these techniques and on the potential of other 
methods for determining surface compositions during processing. 


13274 (NREL/CP-412-5007, pp. 26.1-26.11) Interfacial mi- 
crochemical characterization needs in surface processing. 
Gaarenstroom, S.W. (General Motors Corp., Warren, Mi (US)); An- 
derson, R.J.; Zaluzec, MJ.; Baird, R.J.; Coduti, P.L.; Liehr, M.; 
Mayanovic, R.A.; Nelson, G.C. National Renewable Energy Lab., 
Golden, CO (United States). Sep 1992. (CONF-9112112-: Current 
status, research needs, and opportunities in applications of surface 
processing applications to transportation and utilities technologies, 
Washington, DC (United States), 10-12 Dec 1991). In Current sta- 
tus, research needs, and opportunities in applications of surface 
processing to transportation and utilities technologies: Proceedings 
of a December 1991 workshop. 426p. Order Number 
DE92016446. Source: OSTI; NTIS. 

Interfacial microchemical characterization is required for all as- 
pects of surface processing as applied to transportation and utility 
technologies. Corrosion protection, fuel cells and batteries, wear 
surfaces, polymers and polymer-oxide interfaces, thin-film multilay- 
ers, photoelectrochemical systems, and organized molecular 
assemblies are a few examples of interest to these industries. A 
number of materials and processing problems, both related to fun- 
damental understanding and to monitoring manufacturing 
operations, have been identified in which our microchemical char- 
acterization abilities are lacking. More than 20 areas for research 
are identified in which progress will contribute to improved under- 
standing of materials and processes, improved problem-solving 
abilities, improved manufacturing consistency, and lower costs. 
Some of the highest priority areas for research include: (1) devel- 
oping techniques and methods with improved chemical specificity 
at interfaces, (2) developing fast, real-time surface and interface 
methods, and (3) improving the cost and reliability of manufactur- 
ing monitors. Increased collaboration among university, industry, 
and government laboratories will be required for progress to be 
made in a timely manner. 


13275 (NREL/CP-412-5007, pp. 3.1-3.17) A summary of 
critical issues for application of IR spectroscopy to characteri- 
zation of surface processing. Allara, D.L. (Pennsylvania State 
Univ., University Park (US)). National Renewable Energy Lab., 
Golden, CO (United States). Sep 1992. (CONF-9112112—: Current 
status, research needs, and opportunities in applications of surface 
processing applications to transportation and utilities technologies, 
Washington, DC (United States), 10-12 Dec 1991). In Current sta- 
tus, research needs, and opportunities in applications of surface 
processing to transportation and utilities technologies: Proceedings 
of a December 1991 workshop. 426p. Order Number 
DE92016446. Source: OSTI; NTIS. 
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Although more than several dozen specific technique are used 
for the analysis of surfaces and thin films, there always seems to 
be a need for a new technique. This is because one technique 
alone rarely solves a given sample analysis problem but rather 
contributes only pieces of the puzzle. Characterization issues for 
complex surface and thin-film structures are usually resolved only 
by the application of combinations of techniques, with each one 
providing complementary information. By careful evaluation of the 
limits and errors involved in the interpretation of each piece of data, 
one can arrive at a self-consistent analysis of important features of 
the sample of interest. In this regard, the purpose of this review is 
to provide relevant information about infrared spectroscopy (IRS) 
that will assist in developing characterization for surface and thin 
film structures in which IRS could be a contributing technique, 
whether the dominant critical technique or simply a minor confirm- 
ing one. Because of the much wider applicability of the mid-infrared 
(IR) wavelength region in chemical analysis, relative to far- and 
near-IR wavelengths, only mid-IRS will be discussed. In this article, 
it is assumed that the reader already understands the types of anal- 
ysis problems for which IRS might be useful and that the reader 
has a general understanding of a simple IR experiment. In particu- 
lar, this article is not intended to be a review. Several recent texts 
treating vibrational assignments and instrumentation are available 
for information on this aspect. In Section Il, typical characterization 
goals of a surface/thin-film analysis are presented. In Section Ill, a 
general introduction to IRS is presented. With this as a backdrop, 
Section IV describes the special case of IRS at surfaces and inter- 
faces with a focus on applications to surface/thin-film analysis. 
Finally, Section V provides a summary of optimum applications of 
IRS and directions for future developments of the technique. 


13276 (ORNL/FMP-92/2, pp. 293-301) ORAU-4 - Solidifica- 
tion behavior of iron aluminides. Viswanathan, S. (Oak Ridge 
National Lab., TN (US)); Maziasz, P.J.; Sikka, V.K. Oak Ridge 
National Lab., TN (United States). Dec 1992. In Fossil Energy Ad- 
vanced Research and Technology Development Materials Program: 
Semiannual progress report for the period ending September 30, 
1992. 337p. Order Number DE93004433. Source: OSTI; NTIS. 

The understanding and control of cast structures are important 
steps in making iron-aluminide alloys viable engineering materials. 
This includes understanding the various components of cast struc- 
ture, their evolution, their properties, their behavior during further 
processing, and finally their effect on mechanical properties. For 
example, fracture initiation at second-phase particles has been 
identified as one cause of poor notched-impact properties in 13- 
mm plates of the FA-129 iron-aluminide alloy. Consequently, the 
first phase of this research evaluates the morphology, composition, 
and evolution of second-phase particles in the FA-129 alloy, as 
well as characterizes the ordered matrix phase and microstructure. 
A table shows the aim composition for the FA-129 alloy. 2 refs., 4 
figs., 3 tabs. 


13277 Linear electric field mass spectrometry. McComas, 
D.J.; Nordholt, J.E. To Dept. of Energy. 29 Mar 1991. USAA patent 
application 7-678,08. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008231. Source: OSTI; NTIS; GPO Dep. 

A mass spectrometer is described having a low weight and low 
power requirement, for use in space. It can be used to analyze the 
ionized particles in the region of the spacecraft on which it is 
mounted. High mass resolution measurements are made by timing 
ions moving through a gridless cylindrically sysmetric linear electric 
field. 


13278 (PINSTECH-NPD-131) Compilation of temperature 
factors of cubic compounds. Butt, N.M.; Bashir, J.; Willis, 
B.T.M.; Khan, M.N. Pakistan Inst. of Nuclear Science and Technol- 
ogy, Islamabad (Pakistan). Nuclear Physics Div. Nov 1991. [78p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

A compilation of the temperature factors of 52 cubic compounds 
determined by diffraction methods using X-rays, neutron, and 
gamma rays is presented. For each compound the recommended 
temperature factors of cation Bt, anion B~and BP"™, the mass 
weighted average of Btand B-, along with the Debye temperature 
phi are given. This represents the second stage of a temperature 
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factor project initiated by the Neutron Diffraction Commission of the 
International Union of Crystallography. (author). 


13279 (PINSTECH-NPD-132) Bremsstrahlung background 
and quantitation of thin biological samples. Khan, K.M. 
Pakistan Inst. of Nuclear Science and Technology, Islamabad (Pak- 
istan). Nuclear Physics Div. Feb 1991. [22p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

An inherent feature of all electron-excited X-ray spectra is the 
presence of a background upon which the characteristic peaks of 
interest are superimposed. To extract the x-ray intensity of the 
characteristics lines of interest, it is necessary to subtract this 
background, which may be due to both specimen generated 
Bremsstrahlung and extraneous sources, from a measured x-ray 
spectrum. Some conventional methods of background subtraction 
will be briefly reviewed. It has been seen that these conventional 
methods do not give sufficiently accurate results in biological analy- 
sis where the peaks of interest are not well-separated and most of 
the peaks lie in the region where the background is appreciably 
curved. An alternative approach of background subtraction for such 
samples is investigated which involves modelling the background 
using the currently available knowledge of x-ray physics and en- 
ergy dispersive detectors. This method is particularly suitable for 
biological samples as well as other samples having an organic ma- 
trix. 6 figs. (author). 


13280 (SAND-—92-2215C) Si atom density profiles in a rotat- 
ing disk CVD reactor. Ho, P.; Breiland, W.G.; Coltrin, M.E. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930571-2: 183. Electrochemical Soci- 
ety meeting, Honolulu, HI (United States), 16-21 May 1993). Order 
Number DE93004041. Source: OSTI; NTIS; GPO Dep. 

A rotating disk CVD reactor provides well characterized gas-flow 
and temperature fields that are easily modelled, which makes it 
well suited to fundamental research in CVD mechanisms. Laser- 
induced fluorescence measurements of Si atoms produced by 
silane decomposition in a rotating disk reactor are presented and 
compared with the predictions of a numerical model. The spatial 
distribution of the Si atoms appears to be quite sensitive to a few 
of the rate constants used in the model. The comparisons suggest 
some specific improvements to the model. 


13281 (SAND-92-2378C) Temperature dependent sensor 
response caused by polymer-solvent interactions. Butler, M.A. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930571—4: 183. Electrochemi- 
cal Society meeting, Honolulu, HI (United States), 16-21 May 
1993). Order Number DE93005368. Source: OSTI; NTIS; GPO 
Dep. 

Absorption of organic solvents by a range of polymers has been 
used as the chemical transduction mechanism for a variety of 
sensors. This paper examines the effect of the polymer-solvent in- 
teraction on the temperature dependence of the sensor response. 
Optical interferometric cavities are formed on the end of an optical 
fiber by plasma-deposition of a fluorocarbon polymer. Swelling of 
the polymer when exposed to various solvent vapors produces 
changes in the reflectivity of the fiber tip. The temperature depen- 
dence of the sensor response is related to the strength of the 


polymer-solvent interaction and the heat of vaporization of the sol- 
vent. 


13282 (SAND-92-8224, pp. 22-23) Predissociation lifetimes 
of OH A2=*(v' = 3). Gray, J.A.; Farrow, R.L.; Blair, F.H.; Sartor, 
G.B. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. In Sandia combustion research technical review, 1992. 
217p. Order Number DE93006399. Source: OSTI; NTIS. 

Because of the importance of the hydroxyl radical (OH) as an in- 
termediate in combustion processes, OH diagnostic techniques 
have been the subject of considerable research and development. 
One technique, laser-induced predissociation fluorescence (LIPF), 
has recently been demonstrated using a powerful (400 mijpulse) 
KrF excimer laser [1]. The A®* state of OH is known to predisso- 
ciate, especially in its higher vibrational levels, and thus the 
fluorescence quantum yield from the rapidly predissociating v’=3 
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level is believed to be insensitive to slower intermolecular pro- 
cesses such as collisional quenching. By eliminating the need for 
quench-rate corrections that depend strongly on the collisional en- 
vironment, LIF measurement accuracy is presumably improved. 
However, the magnitude of the predissociation rate, which is 
required to calibrate the quantum yield for concentration measure- 
ments, remains uncertain. Moreover, the predissociation rate is 
expected to vary with rotational level (increasing in higher levels), 
resulting in a potentially strong effect on LIF-based measurements 
of rotational temperature. We have measured predissociation rates 
for 17 different rotational levels in OH A® =* (v’=3) using a sub- 
Doppler technique, optical-optical double resonance (OODR), to 
resolve the natural linewidths [2]. Two tunable, narrow-bandwidth 
dye lasers simultaneously excited the (8,0) and (1,0) bands of the 
OH A-X system, and OODR spectra were detected as changes in 
the strong fluorescence from v’=1 induced by depletion of popula- 
tion in v’=O. This method circumvented the problem of poor 
fluoiescence quantum yield from v’=3. To reduce the effects of 
pressure broadening, we used a discharge-flow tube operated at 
moderately low pressures as the source of OH. 


13283 (SAND—92-8224, pp. 24-25) Multiphoton-excited fluo- 
rescence measurements of absolute concentration profiles of 
atomic hydrogen in low-pressure flames. Goldsmith, J.E.M.; 
Miller, J.A.; Anderson, R.J.M.; Williams, L.R. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. In Sandia com- 
bustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

In this article we describe absolute concentration profiles mea- 
sured in low-pressure flames using multi-photon excitation 
techniques. The general concept of our absolute concentration 
measurements is relatively straightforward although it is not easy to 
implement for atomic hydrogen. We first use time-resolved fluores- 
cence decay measurements to directly determine excited-state 
quenching rates in the flames under study. Next, we determine rel- 
ative laser-induced fluorescence (LIF) profiles in the flames and 
use the variation in quenching rates as a function of height above 
the burner in the particular flame to convert the relative LIF profiles 
into relative concentration profiles. Relative concentration profiles 
correlated among several flames are determined by comparing the 
relative magnitudes of LIF signals recorded at chosen heights 
above the burner and applying corrections for the different quench- 
ing rates. Finally, by determining the absolute hydrogen 
concentration at a single point in one of the flames, we obtain 
absolute concentration profiles in all of the flames. Multiphoton- 
excited fluorescence techniques for detecting, atomic hydrogen in 
flames are discussed in the article ‘Single-Laser Two-Step Fluores- 
cence Detection of Atomic Hydrogen in Flames,”. We used direct 
two-photon excitation for the quenching measurements in this 
study. To provide excitation pulses significantly shorter than the 
rapid collisional quenching rates in the flames, we used an actively 
mode-locked laser system to produce 50-psec pulses at 205 nm; 
the resulting, fluorescence signals were monitored with a high- 
speed photomultiplier assembly and oscilloscope. 


13284 (SAND-92-8224, pp. 36-37) Injection-seeding 
sources for Q-switched Nd:YLF lasers. Schmitt, R.L.; Brandt, 
J.M. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. In Sandia combustion research technical review, 1992. 
217p. Order Number DE93006399. Source: OSTI; NTIS. 

Injection seeding has proved to be a simple and reliable 
technique for obtaining single-frequency output from (normally mul- 
tifrequency) Q-switched ND:YAG lasers. Driven by applications in 
spectroscopy and nonlinear optics, injection-seeding technology 
was quickly commercialized and is now available on many com- 
mercial Q-switched Nd:YAG lasers. Our goal is to extend this same 
level of reliable, single-mode performance to Nd:YLF lasers for ap- 
plications such as laser-fusion research and laser-driven x-ray 
lithography. Injection seeding is the process of introducing light 
from a (usually low power) single-frequency laser into the cavity of 
a Q-switched laser during the laser-pulse buildup period. If the fre- 
quency of the seed light matches a resonant frequency of the 
slave cavity, the seed light will be regeneratively amplified and will 
saturate the gain bet-ore any of the other cavity modes reach 
threshold. Thus, the laser pulse evolves from a predetermined, 





well-controlled frequency, not as a result of competition between 
many modes seeded by spontaneous emission (noise). In addition 
to ensuring single-frequency operation, the injection-seeding pro- 
cess improves the pulse-to-pulse amplitude stability of the laser 
and reduces the timing jitter of the pulses. 


13285 (SAND-92-8224, pp. 38-39) Antiresonant-ring tran- 
sient spectroscopy. Trebino, R.; Hayden, C.C.; Kimmel, M.W. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

We show that the antiresonant ring is a versatile detection ar- 
rangement in ultrafast spectroscopy, allowing improvement of 
signal-to-noise ratios, subtraction of background light, and indepen- 
dent measurement of absorption and refractive-index transients. In 
addition, it allows the suppression of signals from slow effects that 
can otherwise build up over many pulses, producing unwanted 
background. Ultrafast dynamics are often measured in a two-beam 
excite-probe (2BEP) experiment: an excitation pulse changes 
some property (such as absorption) of a sample medium and a 
second pulse probes this change, Unfortunately, this method re- 
quires measuring a small change in the energy of a noisy pulse 
and has a number of other drawbacks. Consequently, we have de- 
veloped a new method that addresses this, as well as several 
other problems of 2BEP methods. 


13286 (SAND—92-8224, pp. 40-41) Measuring phase distor- 
tions in ultrashort pulses. Trebino, R. (AT & T Bell Lab., 
Holmdel, NJ (US)); Hayden, C.C.; Johnson, A.M.; Simpson, W.M.; 
Levine, A.M. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. In Sandia combustion research technical review, 
1992. 217p. Order Number DE93006399. Source: OSTI; NTIS. 

Ultrashort laser pulses as short as 6 x 10—'5 sec (6 fsec) have 
been produced. In order to measure the length of such a pulse- 
electronic devices are inadequate-it is necessary to use the pulse 
itself. Unfortunately, the result of any such measurements is not 
the pulse itself, but the pulsa autocorrelation, which often disguises 
pathologies in the pulse because, for example, the autocorrelation 
is always symmetrical, while laser pulses may have any shape. In 
addition, and more importantly. such a measurements can also dis- 
guise phase distortions. Fortunately, the method that we refer to as 
induced-grating autocorrelation (or, equivalently, four- wave-mixing 
autocorrelation) allows us to identify the most important of these 
phase distortions. We have performed calculations and experi- 
ments as verification, and we have also developed a simple device 
for performing these measurements on a single-shot basis. 


13287 (SAND-92-8224, pp. 48-49) High-resolution mass 
spectrometry of carbonaceous clusters. Rohifing, E.A.; Hanush, 
R.G. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. In Sandia combustion research technical review, 1992. 
217p. Order Number DE93006399. Source: OSTI; NTIS. 

Carbon and carbonaceous clusters are generated by lasar va- 
porization of graphite into a pulsed.flow of helium and hydrogen. 
Characterization of these species by time-of-flight mass spectrome- 
try shows the unique nature of the closed shell fullerenes. In the 
past few years, the generation and characterization of large carbon 
clusters (C, with n > 40) in molecular beams has lead to the fasci- 
nating hypothesis that the even-numbered clusters are closed 
spheres. The recent isolation of macroscopic (gram) quantities of 
pure Ceo from graphitic soot has confirmed without doubt that it is a 
truncated icosahedron made up of 12 pentagons and 20 hexagons, 
i.e., a molecular soccer ball. This beautifully symmetric molecule 
should provide the basis for a whole new area of organic chemistry, 
and the resulting derivatives may prove useful in a wide range of 
applications. Cg9 and the other even-numbered clusters, christened 
‘fullerenes” in honor of Buckminster Fuller and his geodesic domes, 
have also been observed in abundance in sooting flames. It is 
clear that the mechanisms for the formation of fullerenes and soot 
have much in common, and it has been suggested that incomplete 
spherical shells might act as the nuclei for young soot particles. 


13288 (SAND-92-8224, pp. 56-57) Photodissociation of 
acetylene: Determination of D°. (HCC-H) by photofragment 
imaging. Chandler, D.W.; Baldwin, D.P.; Buntine, M.A.; Jaska, 
M.J. Sandia National Labs., Albuquerque, NM (United States). 
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[1992]. In Sandia combustion research technical review, 1992. 
217p. Order Number DE93006399. Source: OSTI; NTIS. 

An upper limit to the C-H bond energy of acetylene is deter- 
mined by measuring the velocity of the fastest H atom generated 
from the photolysis of acetylene. The photofragment imaging 
technique is used to measure this velocity. The HCC-H bond dis- 
sociation energy of acetylene is of considerable interest for the 
modeling of combustion kinetics. In particular, the mechanism for 
soot formation in rich acetylene flames is extremely sensitive to 
this bond energy. This bond energy may also be used to calculate 
the heat of formation of CoH, another species of interest in com- 
bustion kinetics. Recently a variety of experimental techniques 
have been employed to measure D°9(HCC-H) and have yielded 
values ranging from 132 to 126.6 kcal/mol. Most of these experi- 
ments give upper limits to D°9(HCC-H), subject to interpretation of 
some observed threshold behavior in acetylene. Recent ab initio 
calculations of this bond energy give values of 130.1 +1.0 kcal/ 
mole and 131.1 +1.0 kcal/mole. 


13289 (YJT—92-20) Determination of uranium series ra- 
dionuclides Pa-231 and Ra-226 using liquid scintillation 
counting (LSC). Saarinen, L. (Helsinki Univ. (Finland). Dept. of 
Radiochemistry); Suksi, J. Nuclear Waste Commission of Finnish 
Power Companies, Helsinki (Finland). Oct 1992. [28p.] Source: 
OSTI; NTIS; INIS. 

Methods were developed for determining naturally occurring 
alpha-active Pa-231 and Ra-226 isotopes in rock samples. The 
purpose of the measurements is to aid interpretation of uranium 
series data obtained in the context of analogue studies on radionu- 
clide migration. Isotopes are separated from uranium and thorium 
by ion exchange chromatography and measured with a low-level, 
low-background liquid scintillation counter using pulse-shape analy- 
sis (PSA). The activity of Ra-226 is measured via its alpha-active 
daughter nuclide Po-214. PSA allows measurement of a yield 
traces of different decay mode at the same time: beta-active Pa- 
together with alpha-active Pa-231 and gamma-emitting Ba-133 with 
alpha-active Po-214. Simultaneous measurement ensures the relia- 
bility of the yield determination. Determination limits were 5.3 mBq 
for Pa-231 and 3.7 mBq for Ra-226. The limit for Pa-231 equals 
0.12 Bq of U-238 in radioactive equilibrium. The disequilibrium be- 
tween Pa-231 and U-235 in a sample can be distinguished from 
equilibrium when the disturbance causing the disequilibrium is not 
older than 120 000 years. Corresponding time for the Ra-226/U- 
238 activity ratio is about 6500 years. In migration analogue studies 
around uranium deposits, where concentrations of these isotopes 
are well above the determination limits, the methods can be applied 
to obtain information for interpreting uranium series data. (orig.). 
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Refer also to citation(s) 11706, 11712, 11873, 12082, 12083, 
12084, 12086, 12087, 12088, 12122, 12168, 12318, 12479, 13205, 
13222, 13361, 13363, 13364, 13371, 13388, 13427, 13797, 13801, 
13803, 13913, 14129, 14372 


13290 (BNL-48196) Femtosecond dynamics in hydrogen- 
bonding solvents: Formamides. Chang, Yong Joon; Castner, 
E.W. Jr. Brookhaven National Lab., Upton, NY (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-930586-1: 
Quantum electronics and laser science conference, Baltimore, MD 
(United States), 2-7 May 1993). Order Number DE93003476. 
Source: OSTI; NTIS; GPO Dep. 

We report the results of temperature-dependent optical Kerr ef- 
fect experiments for formamide (FA) and N-methylformamide 
(NMF). Binary solutions of FA and NMF were also studied with wa- 
ter, acetonitrile, and N,N-dimethylformamide as cosolvents. 


13291 (DOE/ER/13350-T1) Support effects studied on 
model supported catalysts: Progress report. Gorte, R.J. Penn- 
sylvania Univ., Philadelphia, PA (United States). Dept. of Chemical 
Engineering. Feb 1993. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-85ER13350. Order Num- 
ber DE93008760. Source: OSTI; NTIS; GPO Dep. 
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Composition and structure of oxide support materials can change 
the catalytic behavior of metal and oxide catalysts. Model catalysts 
are being studied in which the active phase is deposited on flat ox- 
ide substrates, with emphasis on metals catalysis for automotive 
emissions control and acidity in supported oxides. Research is re- 
ported in the following areas: particle-size effects, support effects 
on ZnO and zirconia, support effects on ceria, supported oxides, 
and low energy ion scattering (no results in the latter). 


13292 (DOE/ER/13759-6) Flow and morphological condi- 
tions associated with the directional solidification of aqueous 
ammonium chloride: Annual performance report. Magirl, C.S.; 
Incropera, F.P. Purdue Univ., Lafayette, IN (United States). Heat 
Transfer Lab. Jan 1993. 229p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-87ER13759. Order Num- 
ber DE93008886. Source: OSTI; NTIS; GPO Dep. 

Using 27% aq. NH,Ci solutions as transparent analog, shadowg- 
raphy and dye injection were used to observe flow and morphology 
in unidirectional solidification (UDS) from below. Dendritic crystals 
that form at the cold surface reject lighter, solute-deficient fluid, and 
instability is shown by finger-type double-diffusive convection. As 
the mushy two-phase region grows, perturbations at the liquidus in- 
terface cause localized remelting and downward development of 
channels. Solsutal plumes emanate from the channels, and in time, 
double-diffusive convection layers also form in the melt. When the 
solution is chilled at the sides as well as at the bottom, conditions 
are influenced by detachment and settling of crystals from the side- 
wall and by plumes from slanted channels. When a slow, 
oscillatory rocking motion is imposed on UDS, the freckle-type seg- 
regates in the final cast is suppressed. Within the melt, plumes and 
double-diffusive convection are eliminated. Inertially induced con- 
vection mixes the melt and produces a dense slurry. Although 
channels are eliminated from the bottom mushy region, overall 
heat transfer and macrosegregation in the cavity are unaffected by 
the slow rocking. Numerical simulations qualitatively predict trends 
in the field variables and provide insights on interdendritic flows 
and macrosegregation (freckle-, A-type segregates), although its 
quantitative predictions are hampered by simplifying assumptions. 


13293 (DOE/ER/13946-2) Design and synthesis of reactive 
separation systems: Final report. Doherty, M.F. Massachusetts 
Univ., Amherst, MA (United States). Dept. of Chemical Engineer- 
ing. [1992]. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-88ER13946. Order Number 
DE93008764. Source: OST!; NTIS; GPO Dep. 

During the last decade there has been a rapid upturn in interest 
in reactive distillation. The chemical process industry recognizes 
the favorable economics of carrying out reaction simultaneously 
with distillation for certain classes of reacting systems, and many 
new processes have been built based on this technology. Interest 
is also increasing by academics and software vendors. Systematic 
design methods for reactive distillation systems have only recently 
begun to emerge. In this report we survey the available design 
techniques and point out the contributions made by our group at 
the University of Massachusetts. 


13294 (DOE/ER/14305-1) [Bond selective chemistry be- 
yond the adiabatic approximation]: Technical progress report, 
September 15, 1992—June 14, 1993. Butler, L.J. Chicago Univ., IL 
(United States). 28 Feb 1993. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-92ER14305. 
Order Number DE93009399. Source: OSTI; NTIS; INIS; GPO Dep. 

The adiabatic Born-Oppenheimer potential energy surface ap- 
proximation is not valid for reaction of a wide variety of energetic 
materials and organic fuels; coupling between electronic states of 
reacting species plays a key role in determining the selectivity of 
the chemical reactions induced. This research program initially 
studies this coupling in (1) selective C-Br bond fission in 1,3- bro- 
moiodopropane, (2) C-S:S-H bond fission branching in CH3SH, 
and (3) competition between bond fission channels and Ho elimina- 
tion in CH3NH>. 


13295 (DOE/ER/45436—-4) Theoretical studies of surface re- 
actions on metals and electronic materials: Progress report, 
October 1, 1990-January 31, 1993. Whitten, J.L. North Carolina 
State Univ., Raleigh, NC (United States). Dept. of Chemistry. 31 
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Jan 1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-90ER45436. Order Number 
DE93009761. Source: OSTI; NTIS; GPO Dep. 

Studies of a variety of adsorbates on Ni have been completed; 
adsorption energies were determined for CH, CH2, CH3, H, NH3, 
HO, and CeH, on Ni(111). A refined calculation of the reaction of 
methane with Ni was completed. Other studies included Hz and 
SiH, adsorption/decomposition on Si surfaces, Si-Si dimer bond 
length, activity energy barriers for reaction of CHzand CH3F with 
Si(111). Studies were begun on deposition of C on Ni(111). New di- 
rections were explored for reaction of methane with transition metal 
surfaces; work was completed for a Ni(111) surface containing a 
substitutional iron atom. Twenty abstracts of papers are presented. 


13296 (DOE/ER/60552-2) Chemical interactions of poly- 
cyclic organic compounds with coal fly ash and related solid 
surfaces: Final report, July 1, 1987—-December 31, 1989. Ma- 
mantov, G.; Wehry, E.L. Tennessee Univ., Knoxville, TN (United 
States). Dept. of Chemistry. Mar 1990. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-87ER60552. 
Order Number DE93008287. Source: OSTI; NTIS; GPO Dep. 

The interactions of polycyclic aromatic hydrocarbons (PAHs) with 
particulate surfaces (especially those of coal fly ash) have been in- 
vestigated, and the influence of coal ash surface properties on the 
photochemical transformation of adsorbed PAHs has been studied. 
The overall objective of the work has been to characterize the ef- 
fects of adsorption onto atmospheric particulate matter on the 
chemical behavior of PAHs released into the atmosphere via com- 
bustion processes. Progress is reported in the following areas of 
effort: (a) Major emphasis has been devoted to the interactions of 
PAHs with the different particulate phases that are found in hetero- 
geneous coal ash samples. Techniques have been developed and 
thoroughly characterized for the fractionation of coal ashes into 
carbonaceous, mineral-magnetic, and mineral-nonmagnetic sub- 
fractions. Heats of adsorption for pyrene on such subfractions have 
been measured by gas-solid chromatography, and the photoreac- 
tivity of pyrene and benzfaJanthracene on ash subfractions has 
been examined. Carbonaceous particles exhibit the highest affinity 
for vapor-phase PAHS; mineral magnetic particles usually exhibit 
the smallest tendency to sorb PAHs from the vapor phase. Adsorp- 
tion of PAHs on carbonaceous particles suppresses, virtually 
completely, their tendency to undergo photochemical transforma- 
tion. For coal ashes that contain few carbonaceous particles, the 
adsorption and photochemical transformation of PAHs tend to be 
dominated by the mineral nonmagnetic particles; PAHs adsorbed 


on these particles tend to exhibit relatively efficient phototransfor- 
mation. 


13297 (DOE/PC/88858-T2) [Surface studies of absorbents 
for the removal of SO, and NO x]: Quarterly report, December 
1, 1989-February 28, 1990. Cooper, B.R.; Montano, P.A. West 
Virginia Univ., Morgantown, WV (United States). Dept. of Physics. 
1990. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88858. Order Number 
DE93008525. Source: OSTI; NTIS; GPO Dep. 

RHEED (reflection high energy electron diffraction) was carried 
out on Cu(110) at 153 to 973 K. Specular spot profiles show de- 
creased scattering intensity around 550 K. RHEED patterns show 
disappearance of Kikuchi lines above 800 K. LEED indicate anhar- 
monicities on Cu(110) surface at high temperatures. Results 
suggest that anharmonic effects precede onset of a rough surface 
at about 800 K. Three possible models were investigated for the 
clean surface for copper oxide dispersed on alumina; one was se- 
lected to use in going on to treat SO2 sorption. The Gauss-88 
technique was used on Cray YMP to initiate cluster calculations for 
treating adsorption of the SOz molecule. Of the possibilities for 
how SOs adsorbs on CuO/Al2O3 surface, sulfur-to-metal bonding 
was first considered, with the SO2 molecule on top of the Cu atom; 
this first configuration was found not to be energetically favorable 
for adsorption. 4 figs. 


13298 (DOE/PC/88858-T8) [Surface studies of absorbents 
for the removal of SO, and NO,]j: Quarterly report, June 1- 
August 31, 1988. Cooper, B.R.; Montano, P.A. West Virginia 
Univ., Morgantown, WV (United States). Dept. of Physics. 1988. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 





Contract AC22-88PC88858. Order Number DE93008531. Source: 
OSTI; NTIS; GPO Dep. 

During this quarter, we studied the x-ray absorption spectra of 
CaO and CaSO, at high temperatures and used standard models 
to determine the calcium environment during coal combustion. The 
theoretical effort during this quarter was directed toward modeling 
the electronic structure of CuO supported on alumina; this is nec- 
essary for understanding the chemisorption processes for surface 
oxide and nitrogen oxide components of flue gas. 8 figs. 


13299 (DOE/PC/89775—-1) Control of catalytic hydrotreating 
selectivity with ammonia: [Quarterly] report. Satterfield, C.N.; 
Lee, Chung M. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). [1990]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-89PC89775. Order Num- 
ber DE93008384. Source: OSTI; NTIS; GPO Dep. 

It was discovered that presence of low concentration of ammonia 
greatly reduces rate of hydrogenation of an aromatic compound 
(propylbenzene) on an industrial NiMo/Al,O3 catalyst while it has 
only a mild inhibiting effect on hydrodenitrogenation (of quinoline). 
This suggests a way of industrial by reaction conditions of 
minimizing undesired aromatic hydrogenation during catalytic hy- 
drodenitrogenation Coal liquids contain substantial amounts of a 
base fraction that consists of hydroxy pyridines, hydroxy indoles 
and/or hydroxy anilines. No information has been published on the 
HDN-HDO hydrotreating reactions of a compound in which a hy- 
droxyl (phenolic) group is attached to a heterocyclic N compound. 
Thus the question has been raised of the extent to which quinoline 
HDN may or may not reflect the behaviour of such compounds. We 
have therefore performed a limited study with 8-hydroxy quinoline 
dissolved in tetralin utilizing a NiMo/Al.O3 catalyst in a packed bed 
reactor operating at 360 and 385 and 6.9 MPa. We find that the 
N-heterocyclic ring is hydrogenated first to form an equilibrium mix- 
ture with a reaction intermediate identified as 8-OH-1,2,3,4 
tetrahydroquinoline. Oxygen is then removed to form the same re- 
action intermediates we have observed from quinoline alone, but in 


somewhat different ratios. Therefore, with hydroxy-N-heterocyclic 


compounds, the OH group will likely be removed rapidly at the be- 
ginning. 


13300 (DOE/PC/89785-3) The single electron chemistry of 
coals: [Quarterly] report, April 1, 1990—June 30, 1990. Larsen, 
J.W.; Flowers, R.A. ll. Lehigh Univ., Bethlehem, PA (United States). 
Dept. of Chemistry. 24 Jul 1990. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89785. 
Order Number DE93008383. Source: OSTI; NTIS; GPO Dep. 

TCNQ Charge Transfer Complexes with Coals. TCNQ can be 
readily deposited in coals from pyridine solution. IR spectra of 
TCNQ and TCNQ in Illinois No. 6 coal are shown in Fig. 1. It is 
clear that the stretching frequency has been shifted by the full 44 
cm~—' caused by the transfer of a single electron. Similar behavior 
has been observed with a variety of coals, including lignites, subbi- 
tuminous and a range of bituminous coals. There are two possible 
explanations for the observed shift. The simplest explanation is that 
there exist in coals structures which are excellent single electron 
donors capable of transferring an electron to TCNQ in the ground 
state. All of the TCNQ dissolved in the coal is shifted. No uncom- 
plexed TCNQ rernains in the sample, as demonstrated by the 
absence of the unaltered CN stretch at 2227 cm—'. The spectrum 
shown is for TCNQ in coal in a molar concentration equivalent to 
approximately 20% of the PNA systems in this coal as deduced 
from the NMR studies of Solum et al. (1989). It is highly unlikely 
that 20% of the PNA systems in coal are such good electron 
donors that the charge transfer complex would have an electron 
transferred in the ground state. The second explanation is that 
cooperative interactions between the TCNQ and the aromatic sys- 
tems in coal have led to the formation of an extended valance 
band structure, that the TCNQ LUMO is part of this band structure, 
and that the band is half filled. 


13301 (DOE/PC/89785-T3) The single electron chemistry 
of coals: [Quarterly] report, January 1, 1991—March 31, 1991. 
Larsen, J.W.; Flowers, R.A. Il. Lehigh Univ., Bethlehem, PA 
(United States). Dept. of Chemistry. 22 Apr 1991. 15p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89785. Order Number DE93008537. Source: OSTI; NTIS; 
GPO Dep. 

The simplest explanation for these shifts in the infrared spectra 
is there exists in coal single electron donors which are capable of 
transferring an electron to TCNQ in the ground state. All of the 
TCNQ placed in the coal appears to be converted to the radical 


anion as displayed in the IR spectrum for all of the coals except for 
the 100% loading. 


13302 (DOE/PC/89790-T3) Chemistry of coal-related mi- 
croparticles: [Final report], 1 September 1989-31 August 1992. 
Davis, E.J.; Krieger-Brockett, B. Washington Univ., Seattle, WA 
(United States). Dept. of Chemical Engineering. 11 Jan 1993. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89790. Order Number DE93008091. Source: 
OSTI; NTIS; GPO Dep. 

A new type of electrodynamic balance was designed, con- 
structed and applied to the study of the chemistry of macerals and 
the chemical reaction between CaO sorbent particles and SOo. 
The single-particle device was coupled to a Raman spectrometer. 
With this balance a single electrically charged microparticle is 
suspended in visible and infrared laser beams by means of super- 
posed ac and dec electrical fields. The apparatus was designed to 
permit gas flow through the chamber so that gas-solid and gas- 
liquid chemical reactions can be carried out. A visible laser beam 
was used to illuminate the particle for Raman and fluorescence 
measurements, and an infrared laser beam was used to heat the 
particle. An overview of the experimental system is presented in 
Figure 1. The levitated particles were heated from two sides using 
a COz laser operating at the infrared wavelength of 10.6 um. The 
optical system used to direct the heating laser beam to the target 
is shown in Figure 2. Infrared detectors indicated in Figure 1 were 
used to measure the particle temperature by two-color pyrometery. 
A new technique was explored to independently determine the par- 
ticle temperature; the method involves measuring the ratio of the 
intensities of Stokes and anti-Stokes Raman scattering signals. Al- 
though the method is not accurate near room temperature because 
of the weak and-Stokes signal at low temperatures, the method 
appears promising for high temperature measurement, and com- 
plements the pyrometry method. Optical pyrometry is quite suitable 
for black body emitters, but for the metal oxides of interest here, 
optical pyrometry was found to be less satisfactory than an alter- 
nate method. 


13303 (DOE/PC/90298-T11) Catalysis and co-catalysis of 
bond cleavages in coal and coal analogs: Quarterly report, 
August 1, 1992—October 31, 1992. Miller, B. Massachusetts Univ., 
Amherst, MA (United States). [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90298. 
Order Number DES3008099. Source: OSTI; NTIS; GPO Dep. 

The catalytic efficiency of 2-pyridone and 4-pyridone (tautomers 
of 2-hydroxy and 4-hydroxypyridine) for transfer hydrogenolysis of 
dinaphthyl ether in tetralin at 450 C was investigated. The 
effectiveness of 2-pyridone dropped when the reaction time was in- 
creased, suggesting that the catalyst is destroyed. Reaction of a 
compound with bromine in CCl, yielded a rearrangement product 
with a minor amount of the cyclization product; in acetonitrile, only 
the rearrangement product is obtained. 


13304 (DOE/PC/91304-T3) Low severity upgrading of F-T 
waxes with solid superacids: Quarterly report. Tierney, J.W.; 
Wender, |. Pittsburgh Univ., PA (United States). Dept. of Chemical 
and Petroleum Engineering. [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91304. 
Order Number DE93008122. Source: OSTI; NTIS; GPO Dep. 

To avoid methane production in F-T synthesis on Fe catalysts, 
efforts are being made on conversion of synthesis gas to high 
molecular weight hydrocarbons, such as waxes. Strong acidity of 
sulfated zirconium oxides, ZrO2/SO,4, is being used to pretreat 
long-chain paraffins with carbon numbers greater than n-Cgp. 
Progress during this period is reported on reactivity of Pt/ZrO2/SO,4 
for hydrocracking n-C32 and on effects of hydride donor solvent on 
hydrocracking of n-C32. 5 figs. 
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13305 (DOE/PC/91304-T4) Low severity upgrading of F-T 
waxes with solid superacids: Quarterly report. Tierney, J.W.; 
Wender, |. Pittsburgh Univ., PA (United States). Dept. of Chemical 
and Petroleum Engineering. [1992]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91304. 
Order Number DE93008123. Source: OSTI; NTIS; GPO Dep. 

In the past year, we synthesized a Pt/ZrO2/SO, catalyst 
which exhibits high conversions and selectivity for desirable 
products from long-chain paraffins, such as n-hexadecane, n- 
dotriacontane(n-C32) and a SASOL wax(Csg-Ce4). The catalyst 
preparation procedure has been carefully worked out and is repro- 
ducible. Isomerization and hydrocracking activities of long-chain 
paraffins and selectivities to various products were examined under 
mild conditions: 443 K and 2.5 MPa initial hydrogen pressure. Ef- 
fects of temperature, pressure, catalyst loading, Pt concentration 
on n-alkane conversions were studied to understand the mecha- 
nism on the acid catalyst surface. Upgrading of the alkanes 
proceeds through initial isomerization followed by 6-scission reac- 
tions and further isomerizations. Isomerization is favored at low 
temperature and short reaction times, whereas cracking is favored 
at higher temperatures or pressures. The hydrogen pressure has a 
considerable influence on the product distribution. Hydrogen trans- 
fer probably proceeds through dissociation of molecular hydrogen 
to generate pretonic acid sites which cause C-C cleavage. Effect of 
increasing Pt loadings shows a trend similar to increasing 
hydrogen pressure. Characterization of the present catalyst demon- 
strates that catalytic activity depends to a large extent on proper 
coordination of finely dispersed platinum to strong acid sites as 
well as on pore size distribution. 


13306 (DOE/PC/92111-T1) Conversion of light hydrocar- 
bon gases to metal carbides for production of liquid fuels and 
chemicals: Quarterly technical status report, October 1- 
December 31, 1992. Diaz, A.F.; Modestino, A.J.; Howard, J.B.; 
Peters, W.A. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). Feb 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92PC92111. (FE-MIT—92111- 
1). Order Number DE93009707. Source: OSTI; NTIS; GPO Dep. 
Light hydrocarbon gases could be reacted with low cost alkaline 
earth metal oxide (CaO, MgO) in high-temperature plasma reactor 
to achieve very high (<100%) gas conversion to H2, CO, and the 
corresponding metal carbides. These carbides could be stored, 
transported, and hydrolyzed to acetylene or methyl acetylene, 
which in turn could be upgraded to a wide range of chemicals and 
premium liquid hydrocarbon fuels. An electric are discharge reactor 
was built for converting methane. Literature reviews were made. 


13307 (IAEA-TECDOC-675, pp. 31-46) Kinetics of sorption 
of some long-lived fission products on inorganic sorbents. 
Todorovic, M. (Institut za Nuklearne Nauke Boris Kidric, Belgrade 
(Yugoslavia)); Milonjic, S.K.; Gal, I.J.; Comor, J.J. International 
Atomic Energy Agency, Vienna (Austria). Nov 1992. (CONF- 
9111297—: Final research co-ordination meeting on the use of 
inorganic sorbents for treatment of liquid radioactive waste and 
backfill of underground repositories, Rez (Czechoslovakia), 4-8 Nov 
1991). In Use of inorganic sorbents for treatment of liquid radioac- 
tive waste and backfill of underground repositories: Proceedings of 
a final research co-ordination meeting held in Rez, Czechoslovakia, 
4-8 November 1991. [189p.] Order Number DE93618000. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Inorganic oxides: FezO,4 (magnetite), Fe2O3 (hematite), Sb2O3, 
and MnOs were used as granular sorbents for long-lived fission 
isotopes '97Cst, 9°Sr2+ and ©°Co*+. The radioactive cations in 
aqueous solutions were at tracer concentration level, carrier free, 
1.10- ®mol Cs*/L, 2.10-'° mol Sr@*/L, and 6.10-1* mol Co?*/L. 
The sorption amount of these cations was determined by taking liq- 
uid aliquotes at desired time intervals from solutions over solid 
sorbents. The sorption of mentioned cations was investigated in 
the pH range from 2 to 10. Chemical and physical properties of the 
sorbents were obtained by conventional techniques. Simple mathe- 
matical models have been developed and applied to the obtained 
experimental data. The sorption kinetics up to first 60-90 minutes, 
in general, followed the first order equation. Some of the inorganic 
oxides showed high affinity towards certain radioactive ions, so 
magnetite removed about 60% of Cs*, hematite about 80% of 
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Co?*+, Sb2O3 proved to be a good sorbent for Sr?+, and MnOz for 
Co*+. The observed difference in sorption capabilities is discussed 
in terms of crystal structure and surface properties of the solid 
phase. (author). 12 refs, 12 figs, 2 tabs. 


13308 (IAEA-TECDOC-675, pp. 161-172) Sorption behav- 
iour of radionuclides in water solutions. Davidov, Yu.P. 
(Byelorussian Academy of Sciences, Minsk (Russian Federation). 
Nuclear Power Engineering Inst.); Efremenkov, V.M.; Lopatina, 
T.V.; Voronic, N.I.; Shatilo, N.N. International Atomic Energy 
Agency, Vienna (Austria). Nov 1992. (CONF-9111297-: Final re- 
search co-ordination meeting on the use of inorganic sorbents for 
treatment of liquid radioactive waste and backfill of underground 
repositories, Rez (Czechoslovakia), 4-8 Nov 1991). In Use of inor- 
ganic sorbents for treatment of liquid radioactive waste and backfill 
of underground repositories: Proceedings of a final research co- 
ordination meeting held in Rez, Czechoslovakia, 4-8 November 
1991. [189p.] Order Number DE93618000. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The sorption behaviour of U(VI), Zr(IV), Th(IV), Fe(til), Cr(tll), 
Y(Ill), Se(Ill), Cell), Sr(il} and Cs(l) has been studied. Applying a 
set of physiochemical methods, spectrophotometry, dialysis, ultrafil- 
tration, electromigration, centrifugation and ion exchange, the state 
of the above radionuclides has been studied over a wide range of 
PH (1-12) and cation concentration in solutions. The conditions of 
formation of mono- and polynuclear hydroxocomplexes in solution 
have been determined. The features of sorption behavious of 
mono- and polynuclear forms on different sorbents have been stud- 
ied. The hydrolysis of Zr, Fe, Cr and Y leads to reduction in the 
sorption of these elements on cationite; on the contrary, the hydrol- 
ysed forms of U, Th and S are more strongly sorbed. Sorption of 
Cs, Sr and Ce on different samples of soil and on different inor- 
ganic sorbents has been studied. A methodological approach to 
the determination of the sorption-desorption mechanism is dis- 
cussed. (author). 3 refs, 17 figs, 3 tabs. 


13309 (IC-92/331, pp. 5) Viroids and the origin of life. 
Boya, LJ. (Zaragoza Univ., Zaragoza (Spain)); Boya, P. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
(CONF-9210301—: Conference on chemical evolution and the ori- 
gin of life, Trieste (Italy), 26-30 Oct 1992). In Conference on 
chemical evolution and the origin of life: Summaries. [26p.] Order 
Number DE93616006. Source: OSTI; NTIS (US Sales Only); INIS. 

We shall argue for the necessity of an intermediate organized 
step in the biological world at the origin, linking the longest random 
chains of about 100 nucleotides of RNA (Eigen) to the next level, 
this being perhaps RNA-plant-viruses-like, but eventually DNA 
genomes. We concur with the viroid hypothesis of Diener, as elab- 
orated by Moya and others. The main theoretical reasons are (i) 
the length, 500-600 nn, (ii) "selfish character,” carrying no instruc- 
tional information, (iii) restrictions to plants, (iv) concordance with 
the general "RNA world” idea (Gilbert), and (v) genetic linkage 
among them (Moya). (author). 


13310 (IC—92/331, pp. 6) Spontaneous regulating mecha- 
nisms that may have led to the origin of life. Chela-Flores, J. 
(International Centre for Theoretical Physics, Trieste (Italy)). Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
(CONF-9210301—: Conference on chemical evolution and the ori- 
gin of life, Trieste (Italy), 26-30 Oct 1992). In Conference on 
chemical evolution and the origin of life: Summaries. [26p.] Order 
Number DE93616006. Source: OSTI; NTIS (US Sales Only); INIS. 

According to Salam condensation may be relevant in biochem- 
istry, as a factor contributing to the homochirality of amino acids. 
We attempt to show that DNA packaging may be modelled, by in- 
terpreting chromatin as a form of soft matter, in which a phase 
transition has induced chromatin into a condensed mode. In the 
context of the origin of life we show the relevance of simultaneous 
discussion of DNA packaging, transcription, and DNA replication. 
Beyond a certain critical length of the protogenome (RNA), physical 
properties of inert condensed matter may have given rise to a 
spontaneous regulating mechanism of certain significance for the 
evolution of life on Earth. (author). 


13311 (IC-92/331, pp. 8) Search for phase transitions 
changing molecular chirality. Figureau, A. (Lyon-1 Univ., 69 - 





Villeurbanne (France)); Duval, E.; Boukenter, A. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1992. (CONF- 
9210301-—: Conference on chemical evolution and the origin of life, 
Trieste (Italy), 26-30 Oct 1992). In Conference on chemical evolu- 
tion and the origin of life: Summaries. [26p.] Order Number 
DE93616006. Source: OSTI; NTIS (US Sales Only); INIS. 

Since Pasteur discovered in 1848 that biological molecules 
possess a rotatory power, the origin of the chiral purity in living or- 
ganisms has been a constant preoccupation in biology, but the 
problem is not solved yet. In particular, the appeal to weak interac- 
tions, a fundamental physical process which is known to violate 
parity, has not permitted so far to establish any firm relation 
between parity nonconservation and the complete dissymmetry be- 
tween mirror image biological molecules. The main difficulty resides 
in the weakness of the physical forces, and can be overcome only 
when some amplification process can be proved to be at work. Re- 
cently such a mechanism was proposed, which does not seem to 
ask for any ad hoc new concept: due to the attractive character of 
the parity violating force in electro-weak interactions, a phase tran- 
sition leading eventually to enantiometric purity is predicted. Phase 
transitions at low temperature have already been detected in bio- 
logical materials, but no signature concerning the parity aspect was 
obtained. We undertook this year in Lyon a series of experiments to 
measure the rotatory power of solutions containing organic dissym- 
metric molecules, in order to observe if it varies with temperature. 
Our first measures involved cystine, which possesses a high rota- 
tory power. No variation of this quantity was observed down to .6K. 
Lower temperatures will be attained in a next step. (author). 4 refs. 


13312 (IC—92/331, pp. 11) Chromoproteinoids and their 
ability to form boundary. Heinz, B. (Palomar College, San Mar- 
cos, CA (United States). Dept. of Chemistry). International Centre 
for Theoretical Physics, Trieste (Italy). Oct 1992. (CONF-9210301-: 
Conference on chemical evolution and the origin of life, Trieste 
(Italy), 26-30 Oct 1992). In Conference on chemical evolution and 
the origin of life: Summaries. [26p.] Order Number DE93616006. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Model systems for boundary structures and cellular systems, par- 
ticularly when they are a result of natural simulation experiments, 
are always valuable for the study of the "Origins of Life”. Lyophiliza- 
tion of chromoproteinoids - peptide like molecules containing 
prosthetic groups - leads to the formation of boundary structures. 


13313 (IC—92/331, pp. 12-13) The need to study the origin 
of life. Jamil, K. (indian Inst. of Chemical Technology, Hyberabad 
(India)). International Centre for Theoretical Physics, Trieste (Italy). 
Oct 1992. (CONF-9210301—: Conference on chemical evolution 
and the origin of life, Trieste (Italy), 26-30 Oct 1992). In Confer- 
ence on chemical evolution and the origin of life: Summaries. 
[26p.] Order Number DE93616006. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Life is a potentially self perpetuating open chain system of linked 
organic reactions, catalysed step-wise and almost isothermally by 
complex and specific catalysts which are themselves produced by 
the system. However we are still not anywhere nearer to the un- 
derstanding of the beginning of such an origin. 


13314 (IC—92/331, pp. 15-16) Chiral forces and molecular 
dissymmetry. Mohan, R. (Max-Planck-Institut fuer Biophysikalische 
Chemie (Karl-Friedrich-Bonhoeffer-Institut), Goettingen (Germany)). 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. (CONF-9210301-: Conference on chemical evolution and 
the origin of life, Trieste (Italy), 26-30 Oct 1992). In Conference on 
chemical evolution and the origin of life: Summaries. [26p.] Order 
Number DE93616006. Source: OSTI; NTIS (US Sales Only); INIS. 

Chiral molecules leading to helical macromolecules seem to pre- 
serve information and extend it better. In the biological world RNA 
is the very paradigm for self-replication, elongation and autocat- 
alytic editing. The nucleic acid itself is not chiral. It acquires its 
chirality by association with D-sugars. Although the chiral informa- 
tion or selectivity put in by the unit monomer is no longer of much 
interest to the biologists - they tend to leave it to the Darwinian se- 
lection principle to take care of it as illustrated by Frank's model - it 
is vital to understand the origin of chirality. There are three different 
approaches for the chiral origin of life: (1) Phenomenological, (2) 
Electromagnetic molecular and Coriolis forces and (3) Atomic or 
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nuclear force, the neutral weak current. The phenomenological ap- 
proach involves spontaneous symmetry breaking fluctuations in far 
for equilibrium systems or nucleation and crystallization. Chance 
plays a major role in the chiral molecule selected. 


13315 (IC—92/331, pp. 19) The role of neoteny and socio- 
genesis in the evolution of cell structure. Novak, V.J.A. 
(Laboratory of Evolutionary Biology, Prague (Czechoslovakia)). In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
(CONF-9210301—: Conference on chemical evolution and the ori- 
gin of life, Trieste (Italy), 26-30 Oct 1992). In Conference on 
chemical evolution and the origin of life: Summaries. [26p.] Order 
Number DE93616006. Source: OSTI; NTIS (US Sales Only); INIS. 

In the research concerning the origin of life, the utilization of reg- 
ularities of biological evolution is very important next to the 
chemical and biophysical notions, since the prebiological period. 
Among them, the law of neoteny and the principle of sociogenesis 
which have not been elaborated sufficiently from this point of view 
till now, are discussed here. 


13316 (IC—92/331, pp. 20) General overview - Lecture 1. 
Ponnamperuma, C. (Maryland Univ., College Park, MD (United 
States). Dept. of Chemistry and Biochemistry). International Centre 
for Theoretical Physics, Trieste (Italy). Oct 1992. (CONF-9210301-: 
Conference on chemical evolution and the origin of life, Trieste 
(Italy), 26-30 Oct 1992). In Conference on chemical evolution and 
the origin of life: Summaries. [26p.] Order Number DE93616006. 
Source: OSTI; NTIS (US Sales Only); INIS. 

According to the Oparin-Haldane Hypothesis the Origin of Life is 
a necessary consequence of the evolutionary process in the Uni- 
verse. The idea of life arising from non life is inherent in the 
philosophy and literature of the ancient thinkers and writers. The 
concept of spontaneous generation is today presented with a more 
scientific basis, under the heading of chemical evolution. The mod- 
ern thinking is based on the astronomical concept that the 
conditions suitable for life are commonplace in the universe. Mod- 
ern biochemistry has highlighted the unity of all living matter. 
Nucleic acids and proteins constitute the building blocks of life. The 
Darwinian theory of evolution has outlined the sequence from the 
first cell to the origin of intelligence. Since the laws of physics and 
chemistry are universal laws the chemical evolution that has taken 
place on earth must have happened elsewhere in the Universe. It 
is reasonable to believe that intelligent life must also be present 
beyond the earth. (author). 


13317 (IC—92/331, pp. 21) Prebiotic chemistry - Lecture 2. 
Ponnamperuma, C. (Maryland Univ., College Park, MD (United 
States). Dept. of Chemistry and Biochemistry). International Centre 
for Theoretical Physics, Trieste (Italy). Oct 1992. (CONF-9210301—: 
Conference on chemical evolution and the origin of life, Trieste 
(Italy), 26-30 Oct 1992). In Conference on chemical evolution and 
the origin of life: Summaries. [26p.] Order Number DE93616006. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The nucleic acids and proteins are at the basis of all life. The 
energy source on the primitive earth acting on the earth’s early 
atmosphere are believed to have produced all the molecules nec- 
essary for life. Laboratory experiments over the last four decades 
have clearly established the prebiotic synthesis of these compo- 
nents, amino acids, purines, pyrimidines, carbohydrates. The 
mechanisms of polymerization have also been outlined. We thus 
have a sequence from atoms to small molecules to the large 
molecules which are necessary for the emergence of life. The 
analysis of meteorites has given us fresh evidence that these reac- 
tions which we have presumed to have taken place on the 
primitive earth may have also occurred in the early solar system. 
The analysis of carbonaceous chondrites has given us unmistak- 
able evidence for the presence of these molecules in outer space. 
Recent observational and theoretical studies have also pointed out 
that comets may be the location for prebiotic reactions and may 
also have contributed to organic matter on the primitive earth. The 
radio astronomers studying interstellar media have also provided 
us with ample evidence that there are a large number of organic 
molecules in interstellar space. Organic chemistry appears to be 
commonplace in the universe. (author). 
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13318 (IC-92/331, pp. 22) Physicochemical basis for the 
origin of the genetic code - Lecture 3. Ponnamperuma, C. 
(Maryland Univ., College Park, MD (United States). Dept. of Chem- 
istry and Biochemistry). International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. (CONF-9210301—: Conference 
on chemical evolution and the origin of life, Trieste (Italy), 26-30 
Oct 1992). In Conference on chemical evolution and the origin of 
life: Summaries. [26p.] Order Number DE93616006. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A study of the association of homocodonic amino acids and se- 
lected heterocodonic amino acids with selected nucleotides in 
aqueous solution was undertaken to examine a possible physical 
basis for the origin of codon assignments. These interactions were 
studied using 1H nuclear magnetic resonance spectroscopy 
(NMR). Association constants for the various interactions were de- 
termined by fitting the changes in the chemical shifts of the 
anomeric and ring protons of the nucleoside moieties as a function 
of amino acid concentration to an isotherm which described the 
binding interaction. The strongest association of all homocodonic 
amino acids were with their respective anticodonic nucleotide se- 
quences. The strength of association was seen to increase with 
increase in the chain length of the anticodonic nucleotide. The as- 
sociation of these amino acids with different phosphate esters of 
nucleotides suggests that a definite isomeric structure is required 
for association with a specified amino acid; the 5’-mononucleotides 
and (3’-5’)-linked dinucieotides are the favored geometries for 
strong associations. Use of heterocodonic amino acids and nonpro- 
tein amino acids supports these findings. We conclude that there is 
at least a physicochemical, anticodonic contribution to the origin of 
the genetic code. (author). 


13319 (I\C—92/331, pp. 23) The origin of chirality, the role of 
phase transitions and their induction in amino acids. Salam, A. 
(International Centre for Theoretical Physics, Trieste (Italy)). Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
(CONF-98210301—: Conference on chemical evolution and the ori- 
gin of life, Trieste (Italy), 26-30 Oct 1992). In Conference on 
chemical evolution and the origin of life: Summaries. [26p.] Order 
Number DE93616006. Source: OSTI; NTIS (US Sales Only); INIS. 
We present a brief review of the work in which it was suggested 
that chirality among the twenty amino acids which make up the 
proteins may be a consequence of a phase transition which is 
analogous to that due to BCS superconductivity. (author). 


13320 (INIS-mf—13471) Study by the positron annihilation 
technique of Graft copolimerization of methyl methacrylate in 
polyethylene induced by gamma radiation. Zaldivar Gonzalez, 
M.E. Universidad Autonoma del Estado de Mexico, Toluca (Mex- 
ico). Facultad de Quimica. 1992. [95p.] (In Spanish). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Radiation initiated grafting is a very broad field which has at- 
tracted considerable interest over the last two decades. Graft 
copolymers may combine suitable properties of two polymeric com- 
ponents. Radiation methods are particulary appropiate for the 
production of a large variety of graft copolymers having interesting 
properties. lonizing radiation has provided a convenient and clean 
method to activate a sustrate polymer and undoubtedly, it has 
added impetus to this field of research. In the present work, graft 
polymerization of methyl methacrylate (MMA) onto low density 
polyethylene (LDPE) was carried out. The effect of gamma ray 
irradiation dose on the grafting degree was investigated for two dif- 
ferent methods: direct and preirradiation. The best method to 
prepare the copolymer for the LDPE film thickness studied: 0.05 
and 0.2 mm., was direct method. In both polyethylene thickness, 
the grafting degree increased as a function of the reaction time. 
However, grafting for LDPE 0.2 mm. it is better, because the 
copolymer with that thickness conserve the main physical- 
chemistry properties of the LDPE along the different grafting 
degrees obtained, which it is important for practical purposes. In- 
frared spectroscopy was used to probe the changes ocurred in the 
LDPE structure with the graft of MMA, first spectrum showed typi- 
cal bands for LDPE structure, while in the second spectrum new 
bands appeared which corresponded to PMMA structure grafted 
onto LDPE. Positron annihilation lifetime technique was applied to 
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study the copolymer microstructure according to increase of graft- 
ing degree. O-PS lifetime and intensity tend to decrease. This 
behavior could be due to the diminution of free volume in the origi- 
nal LDPE matrix as grafting proceeds. Copolymer morphology was 
observed using optical microscopy (Author). 


13321 (INIS-mf-13488) Studies of some reactions between 
uranyl halides and hydrocarbyl anions. Alarouri, A. University of 
Jordan, Amman (Jordan). Apr 1987. [55p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

Reactions of uranyl halides (UO sub 2 X sub 2) with hydrocarbyl 
anions of the type (R=Ar sup - or Ar sub n H sub 3 sub - sub nC 
sup -), result in the formation of thermally unstable intermediates 
({UO sub 2 R sub 2 X sub 2] sup - sup 2) which undergo thermoly- 
sis to give uranium dioxide and organic products. The type of 
organic product obtained depends on the thermolysis pathway of 
the intermediate. If the intermediate thermolysis occurs via H- 
abstraction, the monomer RH is formed, and if thermolysis occurs 
via reductive elimination (coupling) the dimer R-R is obtained. The 
thermolysis pathways, the yield of organic products, and the type 
of these products are discussed on the basis of electronic and 
steric factors. When the hydrocarbyl group used is benzilic, the 
main factor that controls reactivity is found to be electronic. On the 
other hand, the steric factor is the main factor that controls the re- 
activity in the case of phenolic type hydrocarbyls. Differences in 
reactivity between uranyl chloride and uranyl bromide towards hy- 
drocarbyl anions are discussed. 25 refs., 2 figs., 3 tabs. (A.M.H.). 


13322 (IS-T-1521) Potential energy surfaces governing 
chemical reactions involving carbon, oxygen, and hydrogen. 
Xantheas, S.S. Ames Lab., IA (United States). 21 Jan 1993. 201p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. Order Number DE93006915. Source: 
OSTI; NTIS; GPO Dep. 

Lowest singlet states of 03 are studied in Full Optimized Reac- 
tion Space (FORS) MCSCF level of theory. The ground state 
potential energy surface contains two minima. Upper min lies 29.8 
kcal/mole above ground state min and above the 02(°Zg~) + OP) 
dissociation limit. It resembles a ring structure having D3, symme- 
try. The potential energy surface governing the restricted ring 
opening of the cyclic 03 to the ground state is also computed. A 
conical intersection is found between potential energy surfaces. 
This intersection of two states of same symmetry in a real system 
is proved by the wavefunction sign on a closed loop. Ab-initio cal- 
culations on the structure, ring opening and dissociation process of 
the cyclic CO. are reported. Optimal isosceles-triangle geometries 
corresponding to constraint dissociation OCO — C + Oo are deter- 
mined. The entire surface is computed, revealing a metastable 
cyclic carbene-type species with a local minimum 137.6 kcal/mole 
above linear total minimum. Energies are determined for cross sec- 
tions with lower symmetry , i.e. asymmetric bond lengths. Extended 
basis set calculations for key regions of ground state 1A; cyclo- 
propylidene (Cov) to allene (Dog) ring opening reaction surface are 
performed within the FORS MCSCF framework. Optimized geome- 
tries of reactant, product, transition state and allene isomerization 
transition state as well as the barrier for the ring opening and the 
allene isomerization together with overall exothermicity are reported 
in the MCSCF approximation incorporating FORS spaces ranging 
from 20 to 1764 configurations. Reaction path from the transition 
state passes from a point where the two surfaces corresponding to 
the states intersect each other. Potential energy surface governing 
the ring opening of cyclopropylidene to allene are explained. 


13323 (Juel-2632) Cold oxidation of hydrogen in a final 
nuclear repository. Comor, J.J. Forschungszentrum Juelich 
GmbH (Germany). Inst. fuer Chemische Technologie; Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). Jun 
1992. 49p. Contract BMFT KWA5302B. Order Number 
DE93768721. Source: OSTI; NTIS (US Sales Only); INIS. 

A material was developed to absorb hydrogen during its produc- 
tion in a final repository. The absorption material consists of 
electrolytically prepared MnO, catalytically activated by AgoO. The 
preparation technique of the material was optimized. The kinetics 
of hydrogen absorption was investigated. The capacity of the mate- 
rial was found to be 0.2 m°stp H2/kg MnOz. The applicability of 





the material was shown by a demonstration test simulating the 
conditions in a rock salt repository. (orig.). 


13324 (KFK-4927) Oxidation of Pb-17Li in air between 
25deg C and 650deg C - comparison with lead. Feuerstein, H.; 
Hoerner, L.; Horn, S.; Beyer, J.; Oschinski, J.; Graebner, H.; Wel- 
ter, P.; Bender, S. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Hauptabteilung Ingenieurtechnik; Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Kernfusion. Sep 1992. 
32p. Order Number DE93769228. Source: OSTI; NTIS (US Sales 
Only). 

The oxidation of solid lead is diffusion-controlled at all tempera- 
tures. On solid Pb-17Li, however, protective oxides are formed 
only below 158deg C. The weight gain of samples is proportional 
to the time at higher temperatures. The effect of ‘internal oxidation’, 
the diffusion of oxygen into the solid metal, has to be considered. 
On the other hand, Li atoms diffuse in oxides and the metal as 
well. The formed oxides have semiconductor properties, the oxida- 
tion rate is higher at room temperature under light than in a closed 
cabinet. Nevertheless solid Pb-17Li may be kept at room tempera- 
ture in air for many years without excessive oxidation. Only a few 
investigations were performed so far to study the behavior of impu- 
rities during oxidation. Probably oxidation cannot be used for the 
purification of the molten eutectic. On the other hand adding very 
small amounts of Al (and Be) could reduce oxidation rates to zero. 
However, more investigations are needed to decide if such an in- 
hibitor can be useful for a fusion reactor blanket. (orig/EF). 


13325 (LA-UR-93-0004) Spectroscopic effects of disorder 
and vibrational localization in mixed-halide metal-halide chain 
solids. Love, S.P.; Scott, B.; Worl, L.A.; Huckett, S.C.; Saxena, A.; 
Huang, X.Z.; Bishop, A.R.; Swanson, B.I. Los Alamos National 
Lab., NM (United States). [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930159-11: International Society for Optical Engineering 
(SPIE) conference, Los Angeles, CA (United States), 16-23 Jan 
1993). Order Number DE93007361. Source: OSTI; NTIS; GPO 
Dep. 

Resonance Raman techniques, together with lattice-dynamics 
and Peierls-Hubbard modelling, are used to explore the electronic 
and vibrational dynamics of the quasi-one-dimensional metal- 
halogen chain solids [Pt(en)o][R(en)2X2](ClO4)4, (en = CpHgNo and 
X=Cl, Br), abbreviated “PLX.” The mixed-halide materials 
PtCl,_,Br, and PtCl,_,|x consist of long mixed chains with hetero- 
junctions between segments of the two constituent materials. Thus, 
in addition to providing mesoscale modulation of the chain elec- 
tronic states, they serve as prototypes for elucidating the properties 
to be expected for macroscopic heterojunctions of these highly 
nonlinear materials. Once a detailed understanding of the various 
local vibrational modes occurring in these disordered solids is 
developed, the electronic structure of the chain segments and junc- 
tions can be probed by tuning the Raman excitation through their 
various electronic resonances. 


13326 (LBL—33248) Surface diffusion studies by optical 
diffraction techniques. Xiao, X.D. Lawrence Berkeley Lab., CA 
(United States). Nov 1992. 165p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93007707. Source: OSTI; NTIS; INIS; GPO Dep. 

The newly developed optical techniques have been combined 
with either second harmonic (SH) diffraction or linear diffraction off 
a monolayer adsorbate grating for surface diffusion measurement. 
Anisotropy of surface diffusion of CO on Ni(l10) was used as a 
demonstration for the second harmonic dim reaction method. The 
linear diffraction method, which possesses a much higher sensitiv- 
ity than the SH diffraction method, was employed to study the 
effect of adsorbate-adsorbate interaction on CO diffusion on Ni(I10) 
surface. Results showed that only the short range direct CO-CO 
orbital overlapping interaction influences CO diffusion but not the 
long range dipole-dipole and CO-NI-CO interactions. Effects of im- 
purities and defects on surface diffusion were further explored by 
using linear diffraction method on CO/Ni(110) system. It was found 
that a few percent S impurity can alter the CO diffusion barrier 
height to a much higher value through changing the Ni(110) sur- 
face. The point defects of Ni(l10) surface seem to speed up CO 
diffusion significantly. A mechanism with long jumps over multiple 
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lattice distance initiated by CO filled vacancy is proposed to ex- 
plain the observed defect effect. 


13327 (LBL-33328) Bimolecular reaction dynamics from 
photoelectron spectroscopy of negative ions. Bradforth, S.E. 
Lawrence Berkeley Lab., CA (United States). Nov 1992. 422p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC03-76SF00098. AFOSR-91-0084. Order Number DE93007669. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The transition state region of a neutral bimolecular reaction may 
be experimentally investigated by photoelectron spectroscopy of an 
appropriate negative ion. The photoelectron spectrum provides in- 
formation on the spectroscopy and dynamics of the short lived 
transition state and may be used to develop model potential en- 
ergy surfaces that are semi-quantitative in this important region. 
The principles of bound — bound negative ion photoelectron spec- 
troscopy are illustrated by way of an example: a full analysis of the 
photoelectron bands of CN~, NCO~ and NCS~. Transition state 
photoelectron spectra are presented for the following systems Br + 
HI, Cl + HI, F + Hl, F + CH30H,F + CoH5OH,F + OH and F + Ho. 
A time dependent framework for the simulation and interpretation 
of the bound — free transition state photoelectron spectra is sub- 
sequently developed and applied to the hydrogen transfer reactions 
Br + HI, F + OH — O@P, 'D) + HF and F + Hp. The theoretical 
approach for the simulations is a fully quantum-mechanical wave 
packet propagation on a collinear model reaction potential surface. 
The connection between the wavepacket time evolution and the 
photoelectron spectrum is given by the time autocorrelation func- 
tion. For the benchmark F + He system, comparisons with 
three-dimensional quantum calculations are made. 


13328 Synthesis of actinide nitrides, phosphides, sulfides 
and oxides. Van Der Sluys, W.G.; Burns, C.J.; Smith, D.C. To 
Dept. of Energy. 2 Apr 1991. USAA patent application 7-679,48. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93008225. Source: 
OSTI; NTIS; GPO Dep. 

This invention is comprised of a process of preparing an actinide 
compound of the formula An,Z, wherein An is an actinide metal 
atom selected from the group consisting of thorium, uranium, pluto- 
nium, neptunium, and americium, x is selected from the group 
consisting of one, two or three, Z is a main group element atom 
selected from the group consisting of nitrogen, phosphorus, oxygen 
and sulfur and y is selected from the group consisting of one, two, 
three or four, by admixing an actinide organometallic precursor 
wherein said actinide is selected from the group consisting of tho- 
rium, uranium, plutonium, neptunium, and americium, a suitable 
solvent and a protic Lewis base selected from the group consisting 
of ammonia, phosphine, hydrogen sulfide and water, at tempera- 
tures and for time sufficient to form an intermediate actinide 
complex, heating said intermediate actinide complex at tempera- 
tures and for time sufficient to form the actinide compound, and a 
process of depositing a thin film of such an actinide compound, 
€.g., uranium mononitride, by subliming an actinide organometallic 
precursor, @.g., a uranium amide precursor, in the presence of an 
effective amount of a protic Lewis base, e.g., ammonia, within a re- 
actor at temperatures and for time sufficient to form a thin film of 
the actinide compound, are disclosed. 


13329 (SAND—92-8224, pp. 68-69) Catalytic dehydration of 
alcohols by OH. (H3C)3CCH2OH: A limiting case. Tully, F.P. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

The authors describe a __ laser-photolysis/laser-induced- 
fluorescence kinetic study of the chemical reaction between 
hydroxyl radicals and neopentyl alcohol. The temperature range 
examined in this study is from 293 to 796 K. The experiments were 
designed to test the author's model of catalytic dehydration of alco- 
hols, thus proving that beta-site hydrogen atoms must exist in the 
alcohol for efficient conversion of the alcohol to produce water and 
alkene. The principal finding of this research was that the presence 
or absence of the beta carbon-hydrogen atoms drastically affects 
the degree of catalytic dehydration by hydroxyl radicals that an al- 
colhol undergoes. 
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Refer also to citation(s) 13125 


4005 Photochemistry 
Refer also to citation(s) 12339, 13219, 13220, 13223, 13296 


13330 (ANL/CHMW/CP-78554) Intramolecular photo-induced 
electron transfer in a rigid anthracene-N, N-dimethylaniline 
system. Minsek, D.W. (Chicago Univ., IL (United States). Dept. of 
Chemistry); Yang, N.C. Yang; Niemezyk, M.P.; Svec, W.A.; 
Wasielewski, M.R. Argonne National Lab., IL (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9208203-1: 9. 
international conference on photochemical conversion and storage 
of solar energy, Beijing (China), 23-28 Aug 1992). Order Number 
DE93006414. Source: OSTI; NTIS; GPO Dep. 
2-(N,N-Dimethylamino)-5, 14-ethanopentacene (1) was synthe- 
sized and spectroscopic behaviors investigated. Results suggest 
that 1 undergoes photoinduced electron transfer (PET) in solvents 
more polar than saturated hydrocarbons. The resulting charge- 
transfer (CT) state undergoes CT fluorescence efficiently in 
solvents of low dielectric constants. Fluorescence excitation studies 
of the CT emission reveal the existence of an EDA interaction in 
the ground state. The implications of these results are discussed. 


13331 (BNL-48452) Laser spectroscopy of chemically re- 
active species. Wu, Ming; Sears, T.J. Brookhaven National Lab., 
Upton, NY (United States). [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO02-76CH00016. 
(CONF-930159-5: International Society for Optical Engineering 
(SPIE) conference, Los Angeles, CA (United States), 16-23 Jan 
1993). Order Number DE93006672. Source: OSTI; NTIS; GPO 
Dep. 

We report the observation of stimulated emission pumping spec- 
tra in the NCO radical formed in a supersonic free jet expansion by 
the reaction between photolytically generated CN radicals and Oo. 
The spectra give rotationally resolved information on high lying 
vibrational levels that are difficult or impossible to detect by con- 
ventional single photon spectroscopic techniques. These new data 
provide detailed insight into the Renner-Teller, spin-orbit and Fermi- 
resonance coupling in the molecule. They also provide a solid 
basis for future state-selected chemical and dynamical studies in- 
volving this important radical species. 


13332 (DOE/ER/13590-12) lonization probes of molecular 
structure and chemistry: Progress report, January 15, 1992- 
January 14, 1993. Johnson, P.M. State Univ. of New York, Stony 
Brook, NY (United States). Jan 1993. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13590. 
Order Number DE93008211. Source: OSTI; NTIS; INIS; GPO Dep. 

Development of laser ionization tools toward study of spec- 
troscopy and dynamics of molecules relevant to combustion 
processes. lonization versus dissociation was studied in CO; the 
intensity dependence of vibrational structure in photoelectron spec- 
tra had no changes over almost a 2x factor, indicating that the 
COz multiphoton ionization through its Rydberg states proceeds by 
autoionization of bound, neutral dissociative states at the four pho- 
ton level. Variants of threshold ionization spectroscopy were used 
for studying ions, aromatics, diazines, azines, etc. In collaboration 
with BNL people, rotational structure of the combustion radicals 
trans-HOCO and DOCO, and vacuum uv photodissociation of three 
chlorofluoromethanes were studied. 


13333 


(DOE/ER/13592~7) Photoexcited charge pair escape 
and recombination: Third year progress report, September 15, 
1989-September 15, 1992. Braun, C.L. Dartmouth Coll., Hanover, 
NH (United States). Dept. of Chemistry. 15 Sep 1992. 24p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


FG02-86ER13592. Order Number DE93008884. Source: 
NTIS; GPO Dep. 

Overviews, publications, and new directions are presented for the 
following research topics: geminate charge pairs in hexane, dipoles 


OSTI; 
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in nonpolar and polar organic liquids, organic donor-acceptor inter- 
faces, and charge-transfer states (phenanthrene/PMDA). 


13334 (DOE/ER/13664-T1) [Fundamental studies in oxida- 
tion reduction in relation to water photolysis]: Annual report, 
February 15, 1991-February 14, 1992. Hurst, J.K. Oregon Gradu- 
ate Center, Beaverton, OR (United States). 1992. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG06- 
87ER13664. Order Number DE93010137. Source: OSTI; NTIS; 
GPO Dep. 

Objectives were to understand 3 elementary processes central to 
developing membrane-based integrated chemical systems for wa- 
ter photolysis: role of interfaces in charge separation/recombination 
reactions, pathways for transmembrane charge separation, and 
mechanisms of water oxidation catalyzed by transition metal coor- 
dination complexes. Research during this period is arranged under 
the headings transmembrane oxidation-reduction mechanisms, op- 
tically gated transmembrane redox, and mechanisms of water 
oxidation catalysis. Viologens are involved. 


13335 (DOE/ER/45146-7) [Aspects of photoionization of 
impurities and electron transfer in ionic crystals]: Final report, 
[September 1984-September 1991]. McClure, D.S. Princeton 
Univ., NJ (United States). Dept. of Chemistry. 10 Feb 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-84ER45146. Order Number DE93008544. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Spectral evidence was found for photoionization in spectra of 
Eu*+ and Sm* in BaF; Ce* was also studied in BaF, CaFo, 
and SrF2. Two-photon spectroscopy of forbidden transitions (zero- 
phonon lines) was extended from NaF: Cu* to Mn*+ in CsoGeF, 
and to MgO:Ni?*. 
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13336 (IC-92/331, pp. 7) lonizing radiation and water in 
chemical processing in the space and on the early earth. 
Draganic, |.G. (Institute of Nuclear Sciences "Vinca”, Belgrade (Yu- 
gosiavia)); Vujosevic, S.|. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. (CONF-9210301-: Conference 
on chemical evolution and the origin of life, Trieste (Italy), 26-30 
Oct 1992). In Conference on chemical evolution and the origin of 
life: Summaries. [26p.] Order Number DE93616006. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We review the sources of ionizing radiation in Space and on 
early Earth: cosmic rays, radioactive elements and natural nuclear 
reactors. Also the energies they deposit (absorbed doses) in water 
and water containing materials. Some general facts on the action 
of ionizing radiation on water and aqueous systems (ice, liquid, 
vapor), are given. Results of simulation experiments relevant to ra- 
diation processings of presolar material and cometary nuclei are 
surveyed. The results of computer simulations of radiation-induced 
processes in waters of early Earth are presented. We consider the 
radiolysis of some aqueous systems of interest to the studies of 
chemical evolution, and their dependence on temperature, type, 
and energy of radiation. Some facts obtained by direct observa- 
tions of cometary nuclei, and some findings in geochemistry of 
early Earth, are examined in the light of results on radiation chem- 
istry relevant to comets and primitive oceans. Future work is 
considered: evaluation of absorbed doses due to cosmic-rays, es- 
pecially charged particles at relativistic energies: critical choice of a 
model system and working conditions for simulation experiments; 
computer simulation of chemical processes, in particular the non- 
homogeneous kinetics in icy matrix. (author). 


13337 (IC—-92/331, pp. 18) Chemical effects of ionizing radi- 
ation and sonic energy in the context of chemical evolution. 
Negron Mendoza, A. (Universidad Nacional Autonoma de Mexico, 
Mexico City (Mexico). Inst. de Ciencias Nucleares); Albarran, G. In- 
ternational Centre for Theoretical Physics, Trieste (italy). Oct 1992. 
(CONF-9210301-—: Conference on chemical evolution and the ori- 
gin of life, Trieste (italy), 26-30 Oct 1992). In Conference on 
chemical evolution and the origin of life: Summaries. [26p.] Order 
Number DE93616006. Source: OSTI; NTIS (US Sales Only); INIS. 





lonizing radiation and sonic energy are considered as sources 
for chemical evolution processes. These sources have still a mod- 
est place in the interdisciplinary approach for the prebiological 
synthesis of organic compounds. Studies in Radiation Chemistry 
and Sonochemistry can provide a deeper insight into the chemical 
processes that may have importance for prebiotic chemistry. The 
present work concerns the analysis of some chemical reactions in- 
duced by ionizing radiation or cavitation in aqueous media that 
may be relevant to chemical evolution studies. (author). 


13338 (IC—92/331, pp. 24-26) Differences in radiolysis be- 
havior of D,L amino acid in primary stage and thermodynamic 
equilibrium state. Wang Wenging (Beijing Univ., BU (China)); Wu 
Jilan; Jian Jiang. International Centre for Theoretical Physics, Tri- 
este (Italy). Oct 1992. (CONF-9210301—: Conference on chemical 
evolution and the origin of life, Trieste (Italy), 26-30 Oct 1992). In 
Conference on chemical evolution and the origin of life: Sum- 
maries. [26p.] Order Number DE93616006. Source: OSTI; NTIS 
(US Sales Only); INIS. 

If differential interaction of elementary particles with enantiomers 
of amino acids exists and what role it may play on the origin of life 
chirality are hitherto not concluded. The controversial experimental 
results, the poor reproducibility of some positive evidence and the 
theoretical prediction of the effects which are well below the thresh- 
old of experimental observation have spread the pessimistic view. 
A series of experiments were designed to retest the problem. The 
obtained data and the careful analysis of the reference data, how- 
ever, favor the conclusion that there does exist differential 
interaction of elementary particles with D,L amino acids. The differ- 
ences are truly trivial in magnitude, but it could be detected when 
the system is far from equilibrium (the primary stage), by instant 
measurement as the interaction is still proceeding. If the system is 
at the thermodynamic equilibrium state, the difference would not be 
detectable. If an effective amplification is involved, the subtle 
difference would be enlarged to the extent of formation of macro- 
scopically detectable chirality. So the possibility that the 
asymmetricity of elementary particles causes the formation of ter- 
restrial excess of one-particular isomer could not be excluded. This 
view may explain the long disputation and the controversy among 
reports. 


13339 (INIS-JP—007, pp. 608-613) Development of func- 
tional polymers by electron beam. Okamoto, Jiro (Japan Atomic 
Energy Research inst., Takasaki, Gunma (Japan). Takasaki Radia- 
tion Chemistry Research Establishment). Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154-: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

Radiation-induced grafting is known as a method for introducing 
functional groups in a variety of polymers and inorganic sub- 
stances. Various radiation grafting methods have been extensively 
developed in the early years and these have been the basis for ra- 
diation grafting research and development since that time. These 
are the preirradiation, the mutual, and the peroxide methods. Most 
of these methods investigated have been to create active sites on a 
polymer backbone by irradiation and reacting these with monomer 
which can then propagate to form grafted side chains of different 
structure. In this paper, the radiation grafting methods will be 
described and discussed in some detail together with their advan- 
tages and disadvantages. A few typical examples will be discussed 
with reference to research and development of functional materials 
such as ion exchange membrane, pervaporation membrane, fibrous 
ion exchanger and fibrous chelating agent for metal ions. (author). 


13340 (INIS-JP-007, pp. 652-655) Temperature-responsive 
porous films containing pendant a-amino acid prepared by 
heavy ion irradiation. Yoshida, Masaru (Japan Atomic Energy Re- 
search Inst., Takasaki, Gunma (Japan). Takasaki Radiation 
Chemistry Research Establishment); Tamada, Masao; Asano, 
Masaharu; Omichi, Hideki; Katakai, Ryoichi; Spohr, R.; Vetter, J. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
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the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

A new intelligent material which has a function of low tempera- 
ture swelling and high temperature deswelling was synthesized by 
polymerizing a-amino acid containing monomer. This monomer 
was copolymerized with diethyleneglycol-bis-allylcarbonate in order 
to obtain a porous film with a function of stimuli-response. Pores 
obtained by heavy ion irradiation on the film showed a reversible 
pore size variation in water by changing the temperature. (author). 


13341 (INIS-JP—007, pp. 656-661) Formation of novel reac- 
tive intermediate by electron-laser dual beam _ irradiation. 
Ishida, Akito (Osaka Univ., Ibaraki (Japan). Inst. of Scientific and 
Industrial Research); Takamuku, Setsuo. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam _ applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

The pulse radiolysis system of the Institute of Scientific and In- 
dustrial Research, Osaka University, (ISIR) has been progressed to 
observe a highly reactive species, which is produced by successive 
irradiation of electron and laser or of CW-UV-light and electron. 
The dual beam irradiation system, which consists of the beam syn- 
chronization system, the optical alignment, and the measurement 
system, is described in detail. Dual beam irradiation studies on 2- 
methylbenzophenone and some compounds with a C=N bond have 
been carried out by use of this system. Pulse radiolysis of 2- 
methylbenzophenone in benzene induced formation of an unstable 
photoenol via the triplet state, which was irradiated by a visible 
laser pulse to give dihydroanthrone. Pulse radiolysis of syn- 
benzalaniline and a nitrileylide in 2-methyltetrahydrofuran, which 
were produced by steady state photoirradiation at low temperature, 
enabled us to observe their very unstable radical anions. (author). 


13342 (INIS-JP-—007, pp. 779-784) Electron beam irradiation 
effects on aromatic polymers. Sasuga, Tsuneo (Japan Atomic 
Energy Research Inst., Takasaki, Gunma (Japan). Takasaki Radia- 
tion Chemistry Research Establishment). Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam _ applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

Electron irradiation effects on aromatic polymers having various 
molecular structures were studied to elucidate the following sub- 
jects; (1) relation between radiation stability and molecular 
structure of repeating units, (2) mechanism of deterioration and (3) 
adaptability to matrix resin for radiation resistant FRP. Results are 
summarized as follows: (1) An order of radiation stability of units 
is; imide ring > diphenyl ether, diphenyl ketone > aromatic amide 
>> bis-phenol A > diphenyl sulphone. (2) Poly (ether-ether- 
ketone) and most polyimide are crosslinkable but polysulphones 
and polyarylate are chain degradation type polymers. (3) Newly de- 
veloped thermoplastic polyimides have possibilities for use as 
matrix materials in radiation resistant FRP. (author). 
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Refer also to citation(s) 12025, 12026, 12027, 12115, 13104, 
13328, 13720 


13343 (ANL-92/44) Nuclear Technology Programs semian- 
nual progress report, October 1990—March 1991. Argonne 
National Lab., IL (United States). Dec 1992. 163p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93007744. Source: OSTI; NTIS; GPO 
Dep. 

This document reports on the work done by the Nuclear Technol- 
ogy Programs of the Chemical Technology Division, Argonne 
National Laboratory, in the period October 1990-March 1991. 
These programs involve R&D in three areas: applied physical 
chemistry, separation science and technology, and nuclear waste 
management. The work in applied physical chemistry includes 


ERA Vol. 18, No. 5 273 





40 CHEMISTRY 
4007 Radiochemistry and Nuclear Chemistry 


investigations into the processes that control the release and trans- 
pose of fission products under accident-like conditions in a light 
water reactor, the thermophysical properties of the metal fuel in the 
Integral Fast Reactor, and the properties of selected materials in 
environments simulating those of fusion energy systems. In the 
area of separation science and technology, the bulk of the effort is 
concerned with developing and implementing processes for the re- 
moval and concentration of actinides from waste streams 
contaminated by transuranic elements. In the area of waste man- 
agement, investigations are underway on the performance of 
materials in projected nuclear repository conditions to provide input 
to the licensing of the nation’s high-level waste repositories. 


13344 (BARC—1992/P/002) Radiochemistry Division annual 
progress report : 1990. lyer, R.H. (comp.) (Bhabha Atomic Re- 
search Centre, Bombay (India). Radiochemistry Div.). Bhabha 
Atomic Research Centre, Bombay (India). 1992. [223p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

This progress report provides an account of the research and 
development activities of the Radiochemistry Division during the 
year 1990 in the areas of nuclear chemistry, actinide chemistry and 
spectroscopy. The main area of work in nuclear chemistry is cen- 
tered around the fission process induced by reactor neutrons, and 
light and heavy ions on actinides and low Z (Z<80) elements. Ac- 
tinide chemistry research is concerned mostly with extraction, 
complexation and separation of actinide ions from aqueous media 
using a variety of organic reagents under different experimental 
conditions. Spectroscopic studies include development and 
optimisation of chemical/analytical methods for separation and de- 
termination of trace metallic impurities and rare earths in fuel 
materials and EPR and microwave studies on several compounds 
to understand their superconducting, structural and magnetic prop- 
erties. A list of publications by the scientific staff of the Division 
during 1990 is also given in the report. (author). 45 figs., 44 tabs. 


13345 (FZR-92-08) FZR Institute of Radiochemistry. An- 
nual report 1991. Bernhard, G. (ed.). Forschungszentrum 
Rossendorf e.V. (FZR), Rossendorf bei Dresden (Germany). Apr 
1992. 116p. (in German). Order Number DE93769015. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Research Center Rossendorf Inc. was founded on 1 Jan- 
uary 1992 as an Institute of the Blue List. It is financed in equal 
shares by the Free State of Saxony and the Federal Republic of 
Germany. The Research Center Rossendorf (FZR) carries out its 
scientific work in five institutes: Institute of lon Beam Physics and 
Materials Research; Institute of Nuclear and Hadronic Physics; 
Institute of Safety Research; Institute of Bioanorganic and Radio- 
pharmaceutical Chemistry; Institute of Radiochemistry. The 
presentation of the Institute of Radiochemistry is to be considered 
a description of working tasks from today’s angle. In the course of 
the formation process up to the end of the year specifications and 
partly also substantial changes will have to be considered. Al- 
though the Research Center Rossendorf has been recently 
founded, its plans are based of course on the scientific experi- 
ences of its staff. The said experiences form the basis for the 
status report on the lines of work. The last part compiles abridged 
versions of individual results achieved in 1991, documenting for 
specialists the work done by the groups of scientists. (orig/BBR). 


13346 (INIS-JP-007, pp. 511-516) Evolution of PET and 
SPECT tracers from cyclotrons: production and application. 
Stoecklin, G. (Forschungszentrum Juelich GmbH (Germany). Inst. 
fuer Chemie 1 - Nuklearchemie). Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: International 
conference on evolution in beam applications, Takasaki (Japan), 5- 
8 Nov 1991). In Proceedings of the international conference on 
evolution in beam applications. Order Number DE93703820. 
Source: OSTI; NTIS; INIS. 

Small cyclotrons play an increasing role in the production of 
medically useful isotopes. Positron Emission Tomography (PET) 
and Single Photon Emission Computed Tomography (SPECT) are 
major tools in modern nuclear medicine for monitoring regional 
physiological and pharmacological functions at a molecular level. 
This requires physiological substrates or drugs labeled with suit- 
able positron emitters or single photon emitters. Short-lived neutron 
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deficient radioisotopes of high specific activity and high radionu- 
clidic purity are needed. Some examples of radionuclide 
production, the development of radiopharmaceuticals for PET and 
SPECT, and their applications is presented with special emphasis 
on fluorine-18 and iodine-123. (author). 


13347 (INIS-JP-007, pp. 517-520) Automatic synthesis of 
[‘'C]NKY-722 with high specific activity, using anhydrous 
[''C] methanol as a precursor. Suzuki, Kazutoshi (National Inst. 
of Radiological Sciences, Chiba (Japan)); Inoue, Osamu; Itoh, 
Takashi; Nemoto, Kazuyoshi; Oosumi, Seimei; Miwa, Soichi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

3-(4-allyl-1-piperazinyl)-2,2-dimethylpropyl methyl 1,4-dihydro-2,6- 
dimethyl- 4-(3-nitrophenyl)-3,5-pyridine dicarboxylate (NKY-722) 
was labeled with carbon-11 using anhydrous [''C] methanol. Using 
a computer controlled equipment, a few GBq of [''C] NKY-722 
with the specific activity of 120 180 GBaq/umol could by 
synthesized at the radiochemical purity of > 99% in 10 ml of physi- 
ological saline containing Polysolvate-80 (1.5 vol%) and ethyl 
alcohol (0.75 vol%). Preliminary PET experiments using rats and a 
rhesus monkey have bee done, and very low accumulation of the 
compound into the brain, however comparatively higher accumula- 
tion in the heart were observed. (author). 


13348 (INIS-JP—007, pp. 521-525) Modern gas-target 
technology for the production of high quality radiopharmaceu- 
ticals. Bechtold, V. (Kernforschungszentrum Karlsruhe GmbH 
(Germany)); Kernert, N. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1992. 817p. (CONF-911154—: International confer- 
ence on evolution in beam applications, Takasaki (Japan), 5-8 Nov 
1991). In Proceedings of the international conference on evolution 
in beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

The Karlsruhe isotope production facility consists of a compact 
H~--cyclotron and several sophisticated target stations. The 
cyclotron is variable in energy between 15 MeV and 42 MeV. Ex- 
tracted currents up to 120 yA can be produced reliably. This facility 
is dedicated to the production of isotopes for medical applications. 
Routine production of radioisotopes places high demands on target 
technology and chemistry, with regards to reliability, production 
efficiency and quality. The following topics will be discussed: au- 
tomation, material problems and radiation damage in the target 
area, target window, cooling problems, safety philosophy, chem- 
istry and quality control. Examples of targets for the production of 
|-123, Rb-81 and the Rb-81/Kr-8im generator system will be pre- 
sented. (author). 


13349 (INIS-JP—007, pp. 549-551) L-''C-methionine remote 
controlled synthetic system. Tomiyoshi, Katsumi (Gunma Univ., 
Maebashi (Japan). School of Medicine); Watanabe, Naoyuki; 
Tateno, Madoka; Oriuchi, Noboru; Hirano, Tsuneo; Inoue, Tomio; 
Endo, Keigo. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

L-'' C-methionine have been used clinically in studies of brain 
tumors in combination with '8F-fluorodeoxyglucose ('SFDG). in re- 
spect with synthesizing radiopharmaceuticals, high radioactivity and 
constant radiochemical yield have to be obtained in routine bases. 
Therefore automatic synthesis apparatus is inevitable to carry out 
following points. (1) Radiation Exposure Protection: Half life of 1'C 
having 20 minutes, starting high radioactivity give a lot of exposure 
dose to hands and body. (2) Constant radiochemical yield: Amount 
of radiochemical yield is likely to be varied in manual synthesis 
which could lead little activity or cancellation to inject. (author). 


13350 (INIS-mf-13402, pp. 3.1-8-3.1-10) Studies of cesium, 
rubidium, and iodine compounds in UO, at high temperatures. 
McFarlane, J. (Atomic Energy of Canada Ltd. Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); Sagert, 





N.H.; Leblanc, J.C. Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[311p.] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full text. 

Short communication. 4 refs., 2 tabs. URANIUM DIOXIDE/fission 
product release; CESIUM; EVAPORATION; IODINE; KNUDSEN 
GAGES; RUBIDIUM; TEMPERATURE RANGE 0400-1000 K; TEM- 
PERATURE RANGE 1000-4000 K 


13351 (INIS-mf-13470) An alternate procedure in the re- 
covery of no fissioned remainder uranium in the production of 
molybdenum 99 from fission. Acosta Chavez, A.L. Universidad 
Autonoma del Estado de Mexico, Toluca (Mexico). Facultad de 
Quimica. 1992. [80p.] (in Spanish). Source: OSTI; NTIS (US Sales 
Only); INIS. 

An effective modification of the chemical processes to dissolve 
the U-IV in the dissolver has been obtained, using its highly alka- 
line pH and extracting it as Uranyl Triperoxidate soluble anionic 
complex, in its experimental design without fission products. Even 
when the extraction of uranium is usually more complete through 
acidic dissolution, the characteristics for the dissolver used in pro- 
duction of fission Mo-99 do not allow this kind of extraction and 
alkaline option is more adecuate for this purpose. The dissolution 
of the insoluble residue, through the production of the anionic 
Triperoxidate Uranyl complexes, arises rapidly due to the presence 
of and oxidizing agent. The best results in the extraction of soluble 
Uranium were obtained with and organic solvent and a mixture of 
carbonate/bicarbonate. The concentrated Uranium in the aqueous 
alkaline solution was separated through fixation as an anion Tricar- 
bonate of Uranyl in columns of anionic resin, moderately basic in 
dynamic conditions. The superiority of the resin used, over other 
exchangers, was evident in the elution with nitric acid that may be 
done for small volumes with a quite favorable separation of Ura- 
nium. The eluate contains the Uranium as an hexahydrated Uranyl 
Nitrate with a high degree of purity in reduced volume, in an aver- 
age concentration of 90.2 % with respect to the initial concentration 
of Uranium (Author). 


13352 (INIS-mf-13472) Behavior of fluorine 18 in neutron 
Irradiated zeolites. Estevez Lopez, D.R. Instituto Tecnologico, 
Toluca (Mexico). 1992. [55p.] (In Spanish). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The transformation of Li-exchanged H-Y zeolite has been investi- 
gated at 300, 550, 850 and 1050 Centigrade degree, formation of 
quartz structure in addition to an amorphous phase, was nited. The 
Li-aluminosilicate obtained was neutron irradiated and the chemical 
behavior of '®F produced by the reaction sequence ¢Li (n, a) 3H, 
16 (3H, n) '®F, was studied. The neutron irradiated material was 
purged with argon-hydron gas streams. It was found that the 
amount of released '®F depends on the temperature used (Au- 
thor). 


13353 (LBL-PUB-704) National service with ten presidents 
of the United States. Seaborg, G.T. Lawrence Berkeley Lab., CA 
(United States). Oct 1992. 135p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93004680. Source: OSTI; NTIS; GPO Dep. 

This document is a biography of the renowned nuclear chemist, 
Glenn T. Seaborg. It covers his career over the presidential terms 
of Franklin Roosevelt through George Bush. It contains many per- 
sonnel accounts of historic events. Photographs of Seaborg and 
the various Presidents are presented. 


13354 (UCRL-53929-90, pp. 162-165) Hydrolysis and car- 
bonate complexation of dioxoplutonium (V). Bennett, D.A. 
(Lawrence Berkeley Lab, CA (US)); Hoffman, D.; Nitsche, H.; 
Russo, R.E.; Torres, R.A.; Baisden, P.A.; Andrews, J.E.; Palmer, 
C.E.A.; Silva, R.J. Lawrence Livermore National Lab., CA (United 
States). 1991. In Nuclear test-experimental science annual report, 
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Fiscal year 1990. 
OSTI; NTIS; INIS. 

The solubility of plutonium in natural water is largely determined 
by hydrolysis and carbonate complexation. This research ad- 
dressed an experimental method of measuring the formation 
constants for pentavalent Pu complexes in aqueous solution. 
Laser-induced photo-acoustic spectroscopy was used to overcome 
the low molar absorptivity of PuO2+ and the low solubility of its 
complexes. Then the stability constants were measured for reac- 
tions of PuOz+ with water and carbonate anion. Using a computer 
program, the spectral changes that occurred as a function of ligand 
concentration were fitted and the stability constants were calcu- 
lated. 13 refs., 3 figs. 


194p. Order Number DE92014082. Source: 


13355 (UCRL-JC—109178) A distributed heterogeneous 
client-server environment. Buckley, W.M.; Carlson, J.B. 
Lawrence Livermore National Lab., CA (United States). Apr 1992. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9205138-3: North American In- 
gres Users Association (NAIUA) meeting, Tarpan Springs, FL 
(United States), May 1992). Order Number DE93007496. Source: 
OSTI; NTIS; GPO Dep. 

This paper addresses what we have done and will be doing to 
facilitate operations in a networked multi-vendor environment used 
by chemists who will not need to know details of how their data mi- 
grates between various environments. The Nuclear Chemistry 
Division at LLNL is using Ingres Release 6.3 in VMS and Sun-OS 
environments on VAXes, Suns and Solbournes to manage and an- 
alyze data that support the division’s missions. The database and 
applications reside in both the VMS and UNIX environments. Addi- 
tionally, they have to exchange data and otherwise cooperate with 
MS-DOS PCs, Macintoshes, remote Ingres databases and other 
commercial database products. This environment is relatively 
seamless and transparent to the users and we strive to use com- 
mercial off-the-shelf solutions wherever practical. This paper will 
describe a very general client-server computing environment, but 
we will not be describing a leading-edge client-server environment 
nor will we be discussing federated or other multidatabase con- 
cepts. What we will be describing is a cooperative environment 
that is heterogeneous with respect to hardware and software ven- 
dors, network protocols and user community. We will discuss our 
approach to constructing this cooperative environment and some 
aspects of our management of that environment. 
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Refer also to citation(s) 11806, 11807, 11808, 11809, 11810, 
11811, 11812, 11813, 13287, 13288, 13329, 13332, 13727, 13763, 
14375, 14379, 14380, 14381 


13356 (CONF-911099-2) Time-based ensemble scattering 
measurements in fuel sprays. Zurlo, J.R. (National Inst. of Stan- 
dards and Technology, Gaithersburg, MD (United States). Chemical 
Science and Technology Lab.); Presser, C.; Semerjian, H.G.; 
Gupta, A.K. National Inst. of Standards and Technology, Gaithers- 
burg, MD (United States). Chemical Science and Technology Lab. 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al01-86CE90213. From Eastern section of 
the Combustion Institute fall technical meeting: chemical and physi- 
cal processes in combustion; Ithaca, NY (United States); 14-16 Oct 
1991. Order Number DE93007989. Source: OSTI; NTIS; GPO Dep. 

Knowledge of droplet size in sprays is important for spray com- 
bustion, pesticide and herbicide spraying, spray cooling, fire 
sprinklers, and many other industrial applications. The importance 
of measuring and evaluating time-varying information in sprays can 
be critical to the performance of these spray systems. For exam- 
ple, gas turbine and rocket motor stability is dependent on 
suppression of combustor frequencies which alter the atomization 
characteristics of the spray. High-speed movies of the atomization 
process have shown that steady sprays are not uniform in time but 
can contain clusters of droplets. Droplet clustering may have signif- 
icant ramifications in combustion applications for soot production. 
Another time-dependent phenomenon observed in_airblast- 
atomized sprays is a rapid change in spray angle known as 


ERA Vol. 18, No. 5 275 





40 CHEMISTRY 
4008 Combustion, Pyrolysis, and High-Temperature Chemistry 


fluttering. To study such phenomena, an ensemble light scattering 
technique was used to obtain time-resolved information on droplet 
mean size and number density in sprays where similar temporal 
features have been observed. 


13357 (SAND—92-8224, pp. 32-33) Infrared degenerate four- 
wave mixing. Rakestraw, D.J.; Farrow, R.L.; Vander Wal, R.L.; 
Holmes, B.E.; Jeffries, J.B.; Hux, G.A. Sandia National Labs.., 
Albuquerque, NM (United States). ). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 

In degenerate four-wave mixing (DFWM) the interaction of three 
input beams with a nonlinear medium generates a fourth coherent 
signal beam. The coherent nature of the signal beam offers several 
advantages in minor species detection in hostile or luminous envi- 
ronments. Previous experiments using ultraviolet input beams to 
detect OH or NH radicals in flames and NO as a low pressure gas 
readily demonstrated good background discrimination and high sig- 
nal collection efficiency. Extension of degerierate four-wave mixing 
to the infrared region of the spectrum offers exciting potential for 
species diagnostics. While relatively few molecules have readily 
accessible and well characterized electronic absorptions, almost all 
molecules have rovibrational transitions that are accessible using 
infrared light, Figure | is a schematic diagram of the phase conju- 
gate DFWM experimental arrangement. The infrared light is 
generated by difference frequency mixing in a LiNbOg crystal. In 
the phase-conjugate geometry, the two pump beams are coaxial 
and counterpropagating, and cross a third beam at a small angle. 
A portion of the resulting signal beam is propagated roughly 3 m 
through various irises and a pinhole before reaching an InAs de- 
tector. 


13358 (SAND-92-8224, pp. 34-35) Resonant multiwave 
mixing spectra of gas-phase sodium: Nonperturbative calcula- 
tions. Lucht, R.P.; Trebino R.; Rahn, L.A. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 

Resonant wave-mixing processes show great promise for coher- 
ent detection of intermediate flame species. To investigate the 
diagnostic potential and the fundamental physics of nearly degen- 
erate four-wave mixing (4WM), Trebino and Rahn performed 
experiments on the sodium atom in flames [1]. Two pulsed, nearly 
Fourier-transform-limited, nearly frequency-degenerate laser beams 
were used to investigate collision-induced resonances associated 
with the hyperfine levels of the 37S; 2 electronic state. Figure | 
shows the energy level diagram for the experiment. The laser 
beams were tuned | to 2 cm~' below the 3°S, /2 — 3?P,/2 elec- 
tronic resonance. At low laser intensities, in the absence of a 
magnetic field, 4WM resonances were observed atu; — wo = 0, 
corresponding to the Zeeman coherence, w, — wo = 0.059 cm-' 
corresponding to the hyperfine splitting wy4,. As the laser intensities 
were increased, the 4WM resonances at u;., broadened and, 
more significantly, spectral features appeared at uy;4,/2. Hypothe- 
sizing that these spectral features resulted from higher order 
wave-mixing processes, Trebino and Rahn performed experiments 
using higher order phase-matching schemes to selectively detect 
signals due to six- and eight-wave mixing. Figure 2 shows a typical 
eight-wave mixing (8WM) spectrum. Strong Subharmonic reso- 
nances are evident atuyy./2 and uyy./3; weaker subharmonic 
resonances are also apparent at uy4./4 and wy4,./5. Trebino and 
Rahn [2] developed a perturbative diagrammatic approach for the 
calculation of higher order wave-mixing spectra and were able to 
obtain good agreement between theory and experiment for spectra 
measured at low laser Intensity. 


13359 


(SAND-—92-8224, pp. 42-43) Color image processing 
as a combustion diagnostic. Armstrong, R.C.; Vosen, S.R. San- 


dia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

The combustion of liquid monopropellants is a condensed-phase 
analog of premixed gas-phase combustion. For combustion below 
a propellant’s critical point, the combustion process, whether it oc- 
curs in the bulk or as a spray, is complicated by surface tension 
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and other two-phase effects. In order to understand combustion in 
such a system one must account for the liquid and gas motion as 
well as the mechanism for converting the liquid into a gas. For 
many liquid monopropellants, combustion occurs only in the gas 
phase and evaporation is responsible for conversion of liquid to 
gas. For the propellant considered here, condensed-phase reac- 
tions occur, and the conversion of liquid to gas is the combined 
result of evaporation and chemical reactions. In this study high- 
speed color photographs of a combusting liquid monopropellant at 


high pressure are analyzed for evidendce of subsequent gas-phase 
reactions. 


13360 (SAND-92-8224, pp. 54-55) Intermolecular vibra- 
tional coupling in van der Waals complexes: Effect on stability 
and IR spectra. Glauser, W.A.; Koszykowski, M.L. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. In Sandia com- 
bustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

The vibrational analog of London dispersion forces has been 
studied for a generalized bimolecular complex, and calculations 
have been performed, for a series of van der Waals complexes 
comprised of subunits CO2, CoH,4, and HCN. These instantaneous 
correlations between monomeric vibrations, shift IR spectral lines in 
a manner that is not predictable from mean-field effects alone. 
Weakly bound van der Waals complexes provide a powerful 
paradigm for theoretical descriptions of such diverse phenomena 
as solvation, phase transitions, photodissociation dynamics, energy 
and electron transfer, and spectral line broadening [1]. Complexa- 
tion is a ubiquitous phenomenon in supercritical fluids where 
densities more closely resemble liquid than gas phase values. 
Spectroscopic shifts in monomer transitions provide an important 
diagnostic of the in situ environment. Neighboring molecules exert 
their effect upon the internal vibrations of a probe molecule in two 
fundamentally different ways. First, electronic interactions (with nu- 
clei held fixed or vibrationally averaged) modify the potential 
energy surface that determines the monomer vibrational force con- 
stants. This indirect coupling represents the energy of interaction 
between the vibrations of one monomer and the mean field of its 
partner and vice versa. Second, when the nuclei move under the 
influence of a given potential surface, the vibrations of one 
monomer are instantaneously correlated with vibrations of another. 
This direct vibration-vibration coupling represents the interaction 
between the vibrations of one monomer with the instantaneous 
field of its partner and vice versa and constitutes the vibrational 
analog of London dispersion forces. Figure 1 illustrates this phe- 
nomenon for the CO» dimer. 


13361 (SAND—92-8224, pp. 58-59) Application of ion imag- 
ing to the study of the bimolecular reactions: H + HI — Hp (v, 
) = K?P 3/2 or ?P, 2). Buntine, M.A. (Stanford Univ., CA (US)); 
Baldwin, D.P.; Zare, R.N.; Chandler, D.W.; Jaska, M.J. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. In Sandia 
combustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

The bimolecular abstraction reaction H + HI — Ho + | has been 
investigated in a neat molecular beam of HI using ion imaging to 
detect the Hp (v = 1, J = 11, 13) products. The images determined 
the laboratory-frame product velocity distribution and show evi- 
dence for reaction with fast and slow H atoms arising from the 
1?P, 2 channels in the photolysis of HI, as well as formation of | 
and |* in the reaction product channel. 


13362 (SAND-92-8224, pp. 60-61) A broadly tunable, high- 
intensity femtosecond laser system for combustion studies. 
Hayden, C.C.; Trebino, R.; Kimmel, M.W. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 

Many fundamental processes important in combustion chemistry 
occur on picosecond or sub-picosecond tune scales. For example, 
redistribution of vibrational motion throughout a molecule, which 
controls the formation and decay of intermediate complexes in 
chemical reactions, can happen in less than a picosecond. To ob- 
serve and follow such ultrafast processes as they occur, we have 
designed and constructed a high-intensity, tunable femtosecond 





laser system. This laser system provides high pulse energy over a 
wide wavelength range from the infrared to the ultraviolet and has 
the capability to produce multiple synchronized outputs at different 
wavelengths so that a wide variety of sensitive probe techniques 
can be implemented. 


13363 (SAND-—92-8224, pp. 66-67) Kinetic study of the re- 
action of OH with isopropanol. Tully, F.P. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 

Hydroxyl-radical reactions are extremely important in atmo- 
spheric and combustion chemistries because OH is a dominant 
reactive species in hydrocarbon oxidation. Alcohol reactivity 
impacts these chemistries because of the increasing use of clean- 
burning oxygenated fuels. Accurate kinetic and mechanistic data 
on OH-alcohol reactions are required input to combustion models. 
Here we describe experimental studies of the reaction between OH 
and isopropanol, (H3C)2 CHOH. 


13364 (SAND—92-8224, pp. 70-71) Product distributions for 
elementary chemical reactions. Durant, J.L. Jr.; Bochenski, E.B. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

Measuring the reaction rate coefficient for an elementary chemi- 
cal reaction is often only part of its complete characterization. 
Many reactions can proceed through multiple channels, giving rise 
to different reaction products. For these reactions, measuring the 
branching fraction for formation of specific products completes the 
study. Knowing how much of which products are produced at what 
temperatures yields great insight into the factors that control a re- 
action’s progress. Additionally, this information is necessary for 
modeling more complex chemical transformations, such as com- 
bustion. 


13365 (SAND—92-8224, pp. 72-73) Theoretical investiga- 
tions in kinetics. Glauser, W.A.; Koszykowski, M.L. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. In Sandia 
combustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

We have performed ab initio calculations that characterize the 
transition states for the two hydrogen abstraction channels avail- 
able for fluorine attack on methanol. Our results reproduce the 
experimental findings of Durant and point to an entropic explana- 
tion for the unusually large mehoxy yield. The abstraction of 
hydrogen atoms from fuels by free radicals is the dominant mecha- 
nism of fuel consumption. For fuel compounds with nonequivalent 
hydrogen atoms, competing reaction channels give rise to a mix- 
ture of free radical species that may react differently in subsequent 
reactions. Theoretical models of combustion must therefore include 
site-specific rate coefficients in addition to the total rate coefficient. 


13366 (SAND—92-8224, pp. 74-75) Theoretical analysis of 
the reaction between hydrogen atoms and isocyanic acid. 
Miller, J.A.; Melius, C.F. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. In Sandia combustion research technical 
review, 1992. 217p. Order Number DE93006399. Source: OSTI; 
NTIS. 

RAPRENO, [1] is an important and novel after-treatment process 
for removing nitric oxide from combustion products. This process 
involves injecting cyanuric acid, a white powder, into combustor 
exhaust products containing nitric oxide. Using BAC-MP4 potential- 
surface parameters and statistical dynamical methods, the authors 
computed thermal rate coefficients for the reactions H + HNCO — 
NCO + Hg and H + HNCO — NHp + CO. The latter reaction was 
dominant over the entire temperature range considered (300 to 
3300 K). The theoretical predictions were found to be in agreement 
with the available experimental results. 


13367 (SAND—92-8224, pp. 76-77) The formation of ben- 
zene In flames. Miller, J.A.; Melius, C.F. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 
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The mechanism by which aromatic compounds are formed in 
flames of aliphatic fuels is currently a ‘hot topic’ in combustion. 
This interest stems from the importance of small aromatic com- 
pounds in the formation of PAH (polycyclic aromatic hydrocarbons) 
and soot (undesirable by-products) in combustion processes. The 
formation of the ‘first ring’ is a key step in such processes and may 
well be rate limiting. The identification of the elementary reactions 
leading to the first aromatic compound consequently is of 
paramount importance. 


13368 (SAND—92-8224, pp. 78-79) Flame structure of Ho- 
NO2-argon laminar premixed flames. Volponi, J.V. (Univ. of 
Colorado, Boulder (US)); Branch, M.C. Sandia National Labs.., 
Albuquerque, NM (United States). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 

Flames supported by nitrogen oxides arise during the gas-phase 
combustion near the surface of many energetic materials contain- 
ing, carbon, hydrogen, oxygen, and nitrogen. The study of laminar, 
premixed flames of fuel-NO, is useful for developing reaction 
mechanisms appropriate for such systems. Our recent experiments 
were directed at improving the understanding of the reaction mech- 
anisms in hydrogen-nitrogen dioxide and hydrocarbon-nitrogen 
dioxide flames. The studies described here include measurements 
and modeling of hydrogen-nitrogen-oxygen chemistry in Ho-NO.-Ar 
flames. 


13369 (SAND-92-8224, pp. 86-87) Turbulence-chemistry in- 
teractions in nonpremixed jet flames of air-diluted methane. 
Barlow, R.S. (Univ. of Sydney (AU)); Staerner, S.H.; Bilger, R.W.; 
Prast, T.L. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. In Sandia combustion research technical review, 
1992. 217p. Order Number DE93006399. Source: OSTI; NTIS. 
Turbulence-chemistry interactions in laminar, transitional, and 
turbulent jet flames of air-diluted methane are investigated using si- 
multaneous point measurements of Raman scattering. Rayleigh 
scattering, and laser-induced OH fluorescence. The results show 
that turbulence alters the structure of the reaction zone from that in 
steady strained laminar flames. Experiments on the structure of 
highly strained, turbulent jet flames of methane [1,2] have revealed 
OH mass fractions significantly above the predictions of strained 
laminar flame calculations. We have performed measurements in a 
series of flames over a range of Reynolds numbers (laminar, tran- 
sitional, and turbulent) to determine when the measured chemical 
states begin to deviate from the strained laminar flame calculations 


[3]. 


13370 (SAND—92-8224, pp. 88-89) Effects of compressiblity 
on the structure of turbulent reacting shear layers. Barlow, 
R.S. (Univ. of California, Berkeley (US)); Fourguette, D.C.; Mungal, 
M.G.; Dibble, R.W.; Prast, T.L. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 

In the advanced propulsion systems proposed for the National 
Aerospace Airplane fuel and air will need to mix and react effi- 
ciently at supersonic velocities within the combustor. Research on 
non-reacting flows has demonstrated that the mixing process is 
inhibited by compressibility effects when the velocity difference be- 
tween the two fluid streams is comparable to or greater than the 
speed of sound. In this study, hydroxyl radical fluorescence imag- 
ing was used to visuaize reacting shear layers where the turbulent 
mixing process is affected by commpressibility and heat release. 
These supersonic combustion experiments indicate that the com- 
pressibility alters the large-scale structure and that it reduces the 
growth rate of a turbulent reacting shear layer. 


13371 (SAND—92-8224, pp. 90-91) CH, OH, and CH, con- 
centration measurements in a lifted turbulent-jet flame. Schefer, 
R.W. (Altex Technologies Corp., Las Gatos, CA (US)); Namazian, 
M.; Kelly, J. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. In Sandia combustion research technical review, 
1992. 217p. Order Number DE93006399. Source: OSTI; NTIS. 

A multi-species, planar-imaging technique was developed to 
measure the instantaneous OH, CH, and CH, distributions in a 
lifted, turbulent-jet flame. The images were used to study flame 
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structure and the interaction between turbulence and flame-zone 
chemistry in these flows. The characterization of turbulent reacting 
flows has proven difficult as a result of the complex interaction be- 
tween turbulence, mixing, and combustion chemistry. Single-point 
measurements have made important contributions to our under- 
standing of these flows and have led to the development of 
theories and models for turbulent flames. Because our understand- 
ing of the flame zone structure and its interaction with local 
turbulence properties is limited, it is not clear which models and 
assumptions are physically correct. 


13372 (SAND-92-8224, pp. 92-93) NO concentration imag- 
ing in turbulent nonpremixed flames. Schefer, R.W. (Altex 
Technologies Corp., Los Gatos, CA (US)); Namazian, M.; Kelly, J. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

Planar laser-induced fluorescence was used to image the instan- 
taneous NO concentration distribution in turbulent, lifted-jet flames. 
The images were used to study the formation characteristics of NO 
and its relationship to the local turbulence structure and the turbu- 
lent flame zone. An understanding of the formation characteristics 
of NO in turbulent hydrocarbon flames is important to the desired 
reduction of pollutant emissions and the validation of proposed 
models for turbulent reacting flows. Of particular interest is the re- 
lationship between NO formation and the flame zone. Planar 
imaging of NO provides the multipoint statistics needed to relate 
NO formation to the flame zone and the local turbulence character- 
istics. Planar imaging of NO has been demonstrated in turbulent 
flames where NO was seeded into the flow at high concentrations 
(2000 ppm) to determine the gas temperature distribution [1]. The 
NO concentrations in these experiments were significantly higher 
than those expected in typical hydrocarbon-air flames, which re- 
quire a much lower detectability limit for NO measurements. In the 
present study, an imaging technique based on laser-induced fluo- 
rescence has been demonstrated with sufficient sensitivity to 
measure the NO concentration distribution in the stabilization re- 
gion of turbulent lifted-jet flamese 


13373 (SAND—92-8224, pp. 94-95) Measurements of the 
interaction of combustion gases with materials for radiation- 
cooled rocket chambers. Barlow, R.S. (Aerojet Propulsion 
Division, Sacramento, CA (US)); Jassowski, D.M.; Prast, T.L. San- 
dia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

lridium-coated rhenium is being developed as a high-temperature 
material combination for small rocket combustion chambers. A 
more complete understanding of failure mechanisms in combustion 
environments is needed in order to accurately predict and extend 
the operating life of these chambers. This research program in- 
volves experiments on the properties of the gas-phase boundary 
layer that is formed when these high-temperature metals are ex- 
posed to a flow of combustion products. Knowledge of the 
concentrations of oxidizing species near the surface is a critical el- 
ement in understanding failure mechanisms. 


13374 (SAND—92-8224, pp. 96-97) Vortex modification of 
diffusion flamelets. Ashurst, W.T. (Univ. of California, San Diego 
(US)); Williams, F.A. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. In Sandia combustion research technical 
review, 1992. 217p. Order Number DE93006399. Source: OSTI:; 
NTIS. 

Numerical simulation of a nonpremixed reaction front near a vor- 
tex reveals the formation of a flame tip when the front is initially 
near, but not within, the vortex. The lowest mixture fraction gradi- 
ents appear at the tip, and thus the estimated flame temperature is 
highest in the tip region. A key feature of turbulent flows is concen- 
trated vorticity. A diffusion flame near this vorticity develops a 
flame tongue with large curvature at its tip. Using numerical simu- 
lations and analytical estimates, we found that the flame tip tends 
to achieve the highest temperature. Thus, pollutant formation at the 
flame tip may be different than in the rest of the flame. 


13375 (SAND-92-8224, pp. 98-99) Numerical simulation of 
turbulent mixing fields. Kerstein, A.R. Sandia National Labs.., 
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Albuquerque, NM (United States). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 

There is at present no deductive theory of molecular mixing in 
fully-developed turbulent flow. Existing models are subject to vari- 
ous limitations. Empirical inputs or adjustable parameters are 
generally required, and any one model typically addresses only a 
few of the key observable. In the present work, a model of turbu- 
lent mixing-field microstructure has been developed that provides 
broader scope and improved predictive capability. 


13376 (SAND-—92-8224, pp. 100-101) Flapping model of 
scalar mixing in turbulence. Kerstein, A.R. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. In Sandia com- 
bustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

The measurement and interpretation of single-point scalar fluctu- 
ation statisitics have been of importance in the modeling of 
turbulent flow. The authors have found that a simple model that ex- 
cludes any mixing effects may be used to reproduce single-point 
concentration fluctuation statistics measured in several flow config- 
urations. It may be inferred that single-point statistics may not be 
sensitive indicators of mixing effects. Thus it is likely that multipoint 
statistics and imaging studies are the pricipal indicators of mixing 
effects. 


13377 (SAND—92-8224, pp. 102-103) Direct numerical simu- 
lations of supersonic shear layer mixing. Chen, J.H. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. In Sandia 
combustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

The plane compressible free shear layer has been a topic of 
renewed interest in recent years as a result of mixing and combus- 
tion issues related to supersonic flight. For combustion to occur at 
supersonic speeds in air-breathing engines, fuel and air streams 
must mix down to the microscale. Unfortunately, our present un- 
derstanding, of the physical processes associated with turbulent 
mixing at supersonic speeds is very limited. Only recently have 
studies begun to show that, at moderate convective Mach num- 
bers, the primary shear layer instability is oblique rather than 
two-dimensional, producing large-scale motions that are inherently 
three- dimensional [1,2,3]. The mechanism by which these large- 
scale motions that irrotational fluid into the layer, which is 
subsequently mixed, is unknown. 


13378 (SAND—92-8224, pp. 104-105) Structure of supercriti- 
cal diffusion flames with Arrhenius mass _ diffusivities. 
Bechtold, J.K.; Margolis, S.B. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. In Sandia combustion research techni- 
cal review, 1992. 217p. Order Number DE93006399. Source: 
OSTI; NTIS. 

Supercritical flames, which have a growing, relevance to the 
chemical conversion of aqueous wastes, are characterized by tem- 
peratures and pressures above the critical point of the fluid 
mixture. These extremely dense mixtures possess highly 
temperature-sensitive mass diffusivities, Arrhenius in nature, re- 
flecting the transition from liquid- to gas-like character of the fluid 
as the temperature varies from ambient conditions to elevated val- 
ues characteristic of flames. This is evidenced by the experimental 
observation of elongated hydrothermal flames [1], achieved by in- 
jecting oxygen into a supercritical water/methane mixture, which 
suggests that mass diffusion is limited to narrow regions where the 
reactants are brought together by convection. 


13379 (SAND—92-8224, pp. 110-111) Pulse combustion: 
Demonstration of the characteristic mixing time in a commer- 
cial burner. Keller, J.O. (Lennox Industries, Inc., Carrollton, TX 
(US)); Barr, P.K.; Bramlette, T.T.; Evens, L.J.; Marchant, R.N.; 
Porter, E.L. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. In Sandia combustion research technical review, 
1992. 217p. Order Number DE93006399. Source: OSTI; NTIS. 
Compared to conventional combustion systems, pulse combus- 
tors can have thermal efficiencies that are up to 40% higher, heat 
transfer rates that are a factor of two to five higher, emissions of 
oxides of nitrogen that are a factor of three lower, and combustion 
intensities that are an order of magnitude higher. Moreover, they 





may be self-aspirating, obviating the need for a combustion air 
blower. Although the technology of pulse combustion has been 
known for many years, devices utilizing pulse combustion have not 
been implemented widely despite their many attractive characteris- 
tics. A major deterrent to the wider utilization of these devices in 
the past was the inability to predict a priori the performance of a 
given design. The results discussed here were obtained in collabo- 
ration with Lennox Industries, Inc., the largest U.S. manufacturer of 
pulse-combustion space heating equipment [1]. 


13380 (SAND-S92-8224, pp. 112-113) Pulse combustor mod- 
eling: Demonstration of the importance of characteristic 
times. Barr, P.K. (Lawrence Livermore National Lab., Livermore, 
CA (US)); Keller, J.O.; Bramlette, T.T.; Westbrook, C.K.; Dec, J.E. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

In 1878, Rayleigh identified a fundamental requirement for stable 
combustion-driven pressure oscillations [1]. He pointed out that for 
the combustion process to drive pressure waves, the energy 
release must be in phase with the pressure cycle. Rayleigh’s crite- 
rion states that the maximum pulsation strength will occur when 
the pressure wave and the energy release profile are entirely in 
phase with each other. Because the pulsation strength and stability 
are sensitive to the relative timing of the pressure wave and the 
energy-release profile, the oscillations can be enhanced by tuning 
the energy-release profile to the acoustic wave, which can be 
accomplished by changing one of the characteristic times that con- 
trols either the periodic combustion or the acoustics [2,3]. 


13381 (SAND-92-8224, pp. 114-115) Pulse combustion: 
The mechanisms of NO, production. Keller, J.O. (Toshiba Corp. 
(JP)); Hongo, |.; Porter, E.L. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. In Sandia combustion research techni- 
cal review, 1992. 217p. Order Number DE93006399. Source: 
OSTI; NTIS. 

Pulse combustors are known to have relatively low NO, 
emission, 34 to 46 ppm as compared with 58 to 138 ppm for con- 
ventional boilers [1]. As a result there has been little motivation in 
the past to examine the fundamental mechanisms responsible for 
the production of NOx. However, current regulations set acceptable 
levels of NO, emission below that produced from current pulse 
combustor designs [2]. It is therefore imperative for the contempo- 
rary implementation of pulse combustion technology that the 
controlling mechanisms for NO, formation in pulse combustors be 
understood. In this work, the fundamental mechanism responsible 
for low NO production in a Helmholtz-type pulse combustor is in- 
vestigated. 


13382 (SAND—92-8224, pp. 116-117) Stability of acoustic 
oscillations in a model Helmholtz-type pulse combustor. Mar- 
golis, S.B. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. In Sandia combustion research technical review, 
1992. 217p. Order Number DE93006399. Source: OSTI; NTIS. 

There are many different types of pulse combustors, but most, 
including those of the Helmholtz type, are characterized by a 
periodic flow field associated with acoustic oscillations. These oscil- 
lations are set up in a resonance tube which in turn is coupled in 
some fashion to a combustion chamber that supplies energy to the 
acoustic field. Consequently, these oscillations are said to be com- 
bustion driven, and, due to various damping effects within and/or 
on the boundaries of the resonance tube, they may either decay or 
grow to some finite amplitude. In the latter, case, the resulting os- 
cillating flow field may offer distinct advantages over one that is 
steady in a wide variety of applications [1]. In this work, we obtain 
the classical equations of linear acoustics as the leading-order per- 
turbation to the basic flow in the resonance tube, with effects due 
to coupling with the combustion chamber and other processes 
within the resonance tube appearing at higher order. The challenge 
is then to determine the amplitudes of the classical acoustic modes 
as a function of the system parameters. This is accomplished 
through a formal perturbation procedure that yields nonlinear 
evolution eqequations for the amplitudes as a consequence of ap- 
propriate solvability conditions at higher orders in the analysis. If 
these amplitude equations are then linearized, conditions for the 
growth or decay of individual acoustic modes are obtained. 
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13383 (SAND-92-8224, pp. 118-119) Cycle-resoilved mult- 
point ionization probe measurements in a spark ignition 
engine. Witze, P.O.; Sepulveda, R.R.; Sunnarborg, D.A. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. In Sandia 
combustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

More than a decade has passed since the first practical demon- 
Strations of optical diagnostic techniques for engine research, yet 
these noew tools have not made their way into the engine develop- 
ment process. This failure can be attributed to two major problems: 
the cost and complexity of installation of instruments in an engine 
(or, for most optical diagnostics, the need to provide windows), and 
the complexity of their implementation and use. It is reasonable to 
expect that the day is still far off when laser-based diagnostics will 
be used routinely. The time seems to be right, however, to bring 
back ‘old idea’ instruments that can be easily installed in an en- 
gine, because the problem of complexity of use has eased greatly 
in recent years as a result of the availability of powerful personal 
computers. To implement new instrumentation, it is no longer nec- 
essary to integrate it with the complex engine control and data 
acquisition systems that already exist in engine test stands. The 
personal computer permits ‘stand-alone’ systems to be developed 
and implemented without disrupting on-going operations. 


13384 (SAND—92-8224, pp. 120-121) Flame-kernel model for 
analysis of fiber-optic instrumented spark plug data. Kerstein, 
A.R.; Witze, P.O. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. In Sandia combustion research technical review, 
1992. 217p. Order Number DE93006399. Source: OSTI; NTIS. 

A recent study [1] demonstrated the use of a fiber-optic instru- 
mented spark plug probe for detecting the growth of the early 
flame kernel in spark-ignition engines. The probe consists of a 
standard spark plug with eight optical fibers installed in a ring, 
serving as arrival-time detectors. The eight arrival-time values pro- 
vide only a partial, indirect characterization of the actual shape of 
an evolving flame kernel. Despite complications steimming from 
turbulent distortion of the kernel, it is desirable to deduce rough 
measures of the shape, growth rate, and mean motion of the flame 
kernel. A simple model is formulated for this purpose. 


13385 (SAND—92-8224, pp. 122-123) Comparison of CARS 
boundary-layer temperature measurements and heat-flux mea- 
surements in an internal combustion engine. Lucht, R.P. (Univ. 
of California at Irvine (US)); Dunn-Rankin, D.; Walter, T.; Dreier, T.; 
Bopp, S.C. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. In Sandia combustion research technical review, 
1992. 217p. Order Number DE93006399. Source: OSTI; NTIS. 

Heat transfer from the combustion gas to the cylinder walls is an 
important consideration for the design and performance of internal 
combustion engines. Heat transfer controls engine efficiency and 
affects the formation of nitrogen oxide pollutants by limiting peak 
temperatures during the engine cycle. The accuracy of heat traans- 
fer predictions depends heavily on the modeling of thermal 
boundary structure. In this paper, the authors describe the use of 
broadband coherent anti-Stokes Raman scattering (CARS) to mea- 
sure gas temperature profiles near the cylinder head surface in a 
single-cylinder research engine. A thickening of the boundary layer 
as the expansion stroke proceeded was evident. The profiles for 
high and low swirl cases exhibited similar behavior. These temper- 
ature measurements, coupled with the velocity boundary layer 
measurements, should be useful for modeling heat transfer in inter- 
nal combustion engines. 


13386 (SAND—92-8224, pp. 124-125) Autoignition of 
methane and simulated natural gas in a diesel environment. 
Fraser, R.A. (Univ. of Waterloo, Ontario (CA)); Siebers, D.L.; Ed- 
wards, C.F.; McConkie, R.M. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. In Sandia combustion research techni- 
cal review, 1992. 217p. Order Number DE93006399. Source: 
OSTI; NTIS. 

Natural gas is an attractive fuel for internal combustion engines 
because of the potential for reduced emissions and the availability 
of natural gas. In diesel engines fuel is typically premixed with the 
intake air and then ignited with a conventional spark. Natural gas 
diesel engines operating in this premixed mode suffer from lower 
efficiencies as a result of throttling losses and derated compression 
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ratios needed to control knock, as well as from the added compli- 
cation of a spark ignition system. These problems could be 
eliminated if the natural gas were injected directly into the combus- 
tion chamber and autoignited, as in a conventional liquid-fuel 
injected diesel engine. 


13387 (SAND—92-8224, pp. 126-127) Soot distribution in a 
direct-injection diesel engine from two-dimensional laser- 
induced incandescence imaging. Dec, J.E. (Cummins Engine 
Co., Columbus, IN (US)); Loye, A.O. zur; Siebers, D.L.; Porter, 
E.L. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. In Sandia combustion research technical review, 1992. 
217p. Order Number DE93006399. Source: OSTI; NTIS. 

To build heavy-duty diesel engines that meet the low emission 
standards required by current and proposed legislation, the current 
understanding of the in-cylinder processes that lead to particulate 
emissions need to be better understood. Laser-induced incandes- 
cence has been developed as a diagnostic tool for qualitative soot 
distribution imaging and to study the soot in the cylinders of a 
diesel engine. The engine used for this study was a two-cylinder, 
2.3-liter, 4-stroke, direct injection diesel engine modeled after a 
Cummins NH/NT-series six-cylinder engine. The temporally re- 
solved two-dimensional images may provide original insight into 
where and when soot occurs in this type of engine. 


13388 (SAND—92-8224, pp. 128-129) Effects of hydrogen 
addition on the removal of nitric oxide by cyanuric acid. 
Siebers, D.L. (Texas A & M Univ., College Station (US)); Caton, 
J.A. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. In Sandia combustion research technical review, 1992. 
217p. Order Number DE93006399. Source: OSTI; NTIS. 

The addition of isocyanic acid (HNCO) to the exhaust stream of 
combustion systems has been proposed as a method for reducing 
nitrogen oxides [1,2]. Formed by siblimation and decomposition of 
cyanuric acid (CA) at elevated temperatures, the HNCO is an ac- 
tive species in a reaction mechanism leading to the reduction of 
NO [3]. 


13389 (SAND—92-8224, pp. 130-131) Measurement of corre- 
lated droplet size and velocity statistics, size distribution, and 
volume flux in a steady spray flame. Edwards, C.F. (Aeromet- 
rics, Inc. Sunnyvale, CA (US)); Rudoff, R.C.; Bachalo, W.D. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. In Sandia 
combustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

Development of a predictive modeling capability for two-phase 
furnace flames requires the existence of suitable data for compari- 
son and validation. While many studies of spray combustion have 
been reported in the literature, only recently have suitable diagnos- 
tics been available for the systematic characterization of realistic 
spray flames. Foremost among these new diagnostics are laser- 
Doppler velocimetry for measurement of the gas-phase flow field 
and phase-Doppler anemometry for simultaneous characterization 
of droplet size and velocity. These diagnostics make it not only 
possible to characterize the individual phases of complex flows, but 


to begin to analyze the intricate coupling that takes place between 
them. 


13390 


(SAND—92-8224, pp. 132-133) Numerical investiga- 
tion of spray phenomena in a swirl-stabilized kerosene spray 


flame. Marx, K.D.; Edwards, C.F. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 

Edwards et al. [1] recently found that the mean droplet diameter 
of a burning hollow cone spray in a research furnace decreased 
with radius. The objective of this work was to use a computer 
model to investigate spray transport and evaporation in a swirl- 
stabilized kerosene spray flame. The calculations were performed 
with a modified form of the KIVA-Il computer code. These caicula- 
tions capture the essential physical mechanisms responsible for 
evolution of the spray and help to explain the experimentally- 
observed results of Edwards and coworkers. 


13391 (SAND—92-8224, pp. 134-135) Structure of a swirl 
stabilized spray flame by imaging, laser-doppler Velocimetry, 
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and phase-doppler anemometry. Edwards, C.F. (Aerometrics, 
Inc., Sunnyvale, CA (US)); Rudoff, R.C.; McConkie, R.M. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. In Sandia 
combustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

We present data for developing qualitative and quantitative de- 
scriptions of the mean macroscopic structure of a steady spray 
flame. The flame chosen for study retains many of the physical 
features customarily found in industrial spray flames (e.g., swirl 
stabilization and moderate confinement ratio) but has been scaled 
down to laboratory size and made accessible to diagnostics and 
computer modeling. Our objective is to provide a clear exposition of 
the macrostructure of this spray flame and the ways in which this 
structure affects the interaction between the phases in the flame. 


13392 (SAND—92-8224, pp. 136-137) Application of poisson 
statistics to the problem of size and volume flux measure- 
ments by phase-doppler anemometry. Edwards, C.F.; Marx, 
K.D. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. In Sandia combustion research technical review, 1992. 
217p. Order Number DE93006399. Source: OSTI; NTIS. 

Phase-Doppler anemometry is a technique by which the size and 
velocity of a spherical particle can be determined with good accu- 
racy, high speed, and good spatial resolution. Because of this 
capability, it is possible to compute particle size distributions, size- 
velocity correlations, and even liquid volume flux rates for spray 
applications. However, some controversy has arisen recently re- 
garding its ability to provide accurate volume flux measurements in 
test flows designed specifically for that purpose. In other flows of 
more practical interest there is no way to know how accurate the 
measured volume flux is, so this unknown must be carried as a 
caveat with the data set when it is used. 


13393 (SAND—92-8224, pp. 138-139) Instantaneous spatial 
structure of a confined swirling flow after a sudden expansion. 
Edwards, C.F.; Marx, K.D.; Ashurst, W.T.; Sepulveda, R.R. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. In Sandia 
combustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

Swirling flows are used in many industrial processes in order to 
obtain high mixing rates and well-controlled operation. Many of 
these flows continue to elude efforts to predict their characteristics. 
In this study, imaging of the instantaneous spatial structure of an- 
nular swirling jets indicates that the jets contain large-scale 
structures formed by the Kelvin-Helmholtz instability in three di- 
mensions. Analysis of the flow from a vorticity viewpoint leads to 
an alternative mental model that may be useful in explaining and 
predicting jet behavior. This model explains not only the spatial 
structure of the flow evident in this study, but also several features 
of swirl-stabilized spray flames that are difficult to explain from a 
more conventional point of view. 


13394 (SAND—92-8224, pp. 148-149) Combustion kinetics 
of heterogeneous char particle populations. Hurt, R.H.; Mitchell, 
R.E.; Ferko, S.M. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. In Sandia combustion research technical review, 
1992. 217p. Order Number DE93006399. Source: OSTI; NTIS. 

inherent variability in the properties and reactivity of individual 
coal char particles gives rise to broad distributions of particle 
temperatures in combustion environments. Special statistical tech- 
niques are needed to determine combustion kinetics for such 
heterogeneous particle populations. The inherent microscopic het- 
erogeneity of the coal substance has a major impact on many 
coal-based technologies. We are therefore investigating the 
combustion behavior of individual pulverized coal char particles re- 
acting in a laboratory-scale laminar-flow combustor [1,2]. An in situ 
optical technique is being applied to simultaneously measure tem- 
peratures, sizes, and velocities of single burning char particles. 
From these measurements, burning rates and kinetic parameters 
are derived from a model of gas-particle mass and energy trans- 
port processes. 


13395 (SAND-92-8224, pp. 160-161) Mechanistic ash depo- 
sition model for coal-fired boilers. Baxter, L.L. (Consolidation 
Coal Co., Library, PA (US)); Abbott, M.F.; Arquitola, E.R.; Salmi, 
A.J. Sandia National Labs., Albuquerque, NM (United States). 





[1992]. In Sandia combustion research technical review, 1992. 
217p. Order Number DE93006399. Source: OSTI; NTIS. 

Ash deposition is often cited as the single most important con- 
sideration determining pulverized-coal-fired boiler design and 
operating conditions. Anticipating ash deposit properties will be 
more critical in the future. In this study, research results on ash de- 
position were tested in collaboration with a major coal company. 
One conclusion of this study was that ash deposit chemistry can 
be predicted as a fuction of residence time in a boiler within 
approximately ten percent of the experimental value. These predic- 
tions indicate progress in understanding the rates and mechanisms 
of fly-ash formation and ash deposition. This knowledge will be 
useful in the prediction of deposit properties such as tenacity, 
strength, morphology, viscosity, and heat transfer properties. 


13396 (SAND—92-8224, pp. 168-169) Modeling the chemical 
vapor deposition of silicon carbide. Allendorf, M.D.; Kee, R.J. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

High temperature processes using gas-phase reactants are cur- 
rently used to manufacture many types of materials, including thin 
films, ceramic poweders, composites, and coatings. The authors 
present a mechanism for the deposition of silicon carbide from 
SiH4/C3Hg mixtures. This mechanism includes elementary reaction 
chemistry on the surface and in the gas phase. When this mecha- 
nism is integrated with a model of a rotating disk reactor, deposit 
growth rates were predicted that favorably compared with experi- 
mental values. The mechanism is currently being extended to other 
reactants such as chlorosilanes and at lower pressures than were 
included in this study. 


13397 (SAND—92-8224, pp. 170-171) Hydrogen adsorption 
on polycrystalline 6-silicon carbide. Allendorf, M.D.; Outka, D.A. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

Reactions on surfaces are a ubiquitous feature of high- 
temperature processes used to manufacture materials. Gas-phase 
precursors, which may undergo chemical reactions to produce a 
wide range of stable and unstable species, are transported to a 
heated deposition surface where they react to form solid materials. 
In some cases, the surface reaction is rate-limiting. Understanding 
the kinetics of surface processes can thus have important implica- 
tions for process optimization. In addition, computational models 
now under development to simulate high-temperature manufactur- 
ing processes can incorporate elementary reaction chemistry on 
surfaces. The lack of reliable high-temperature rate data for sur- 
face reactions has limited the inclusion of surface reactions in such 
models. 


13398 (SAND-—92-8224, pp. 172-173) Quantum-chemistry 
calculations of the thermochemistry of molecules in the Si-C-H 
system. Allendorf, M.D.; Melius, C.F. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 

Experimental and computational techniques that have been de- 
veloped to solve combustion problems are now being applied to 
related problems in the field of material science. In many manufac- 
turing processes for making high-performance ceramics, for 
example, chemical reactions occurring in the gas-phase are cou- 
pled with reactor fluid mechanics. Simulations of these processes 
with high-speed computer models as well as the analysis of experi- 
mental data obtained to determine gas-phase reaction rates require 
accurate thermodynamic parameters such as heats and enthalpies 
of formation. In the combustion field, extensive work on hydrocar- 
bon systems has yielded an enormous base of thermodynamic 
data. Comparable information concering important chemical sys- 
tems in materials processing is not available, however. For our 
work on silicon carbide (SiC) formation (see preceeding articles), 
the lack of thermodynamic data for molecules in the Si-C-H system 
has inhibited out ability to develop gas-phase and surface chemical 
reaction mechanisms. Here we describe ab initio calculations to 
obtain a self-consistent set of thermodynamic data for molecules in 
the series H,Si(CH3)m and H,SiCH,, (n, m = 0 to 4). Data are also 


40 CHEMISTRY 
4008 Combustion, Pyrolysis, and High-Temperature Chemistry 


reported for silylethylenes and silylacetylenes in the series H2C = 
CHSiH, and HC = CSiH, (n = 0 to 3), and for H(CH3)Si = CHo, 
(CH3)2Si = CH2, and 1,2-dimethykiisilane. 


13399 (SAND-92-8224, pp. 174-175) Model of particle- 
enhanced chemical vapor deposition processes. Hurt, R.H.; 
Allendorf, M.D. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. In Sandia combustion research technical review, 
1992. 217p. Order Number DE93006399. Source: OSTI; NTIS. 

Chemical vapor deposition (CVD) can be used to deposit films or 
coatings of ceramic materials on substrates requiring resistance to 
high-temperatures or corrosive environments. Low deposition rates, 
however, limit the commercial application of some techniques. Re- 
cently, substantial increases in deposition rates of titanium dioxide, 
zirconium oxide, and aluminum nitride have been reported [1] for a 
technique in which fine particles are formed in the gas-phase by 
homogeneous nucleation and are subsequently codeposited with 
the material from the vapor phase. Improvements in AIN deposition 
rates of up to two orders of magnitude have been obtained. 


13400 (SAND—92-8224, pp. 176-177) Supercritical water ox- 
idation reactions in an optically accessible flow reactor. Rice, 
S.F.; LaJeunesse, C.A.; Eklund, T.F.; Kelley, M.; Seibel, C.A. San- 
dia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

The environmentally safe disposal of hazardous waste is rapidly 
becoming an important issue throughout the nation and the world. 
Aqueous hazardous waste, composed primarily of water with 1 to 
10% toxic organic chemicals dissolved or suspended, presents a 
particularly troublesome problem, if for no other reason than for 
sheer quantity (>300 million tons/year, nationwide). The primary 
treatment method now in use, dewatering followed by disposal of 
the resulting sludge as landfill, is rapidly becoming unacceptable to 
the general public. 


13401 (SAND-—92-8224, pp. 178-179) Ignition of methane 
and methanol hydrothermal diffusion flames. Steeper, R.R.; 
Rice, S.F.; Hunter, J.A. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. In Sandia combustion research technical 
review, 1992. 217p. Order Number DE93006399. Source: OST]; 
NTIS. 

Most current processes that treat hazardous aqueous wastes 
using supercritical water oxidation (SCWO) are designed to incor- 
porate low-temperature combustion reactions distributed along the 
length of a reactor tube. However, localized flames, Known as 
hydrothermal flames, are also possible [1]. We have been investi- 
gating these flames in our hydrothermal flame reactor, and our 
initial experiments have mapped the conditions at which such 
flames spontaneously ignite in supercritical water-fuel-oxidizer mix- 
tures. 


13402 (SAND—92-8224, pp. 180-181) COz2 - based thermom- 
etry of supercritical water oxidation. Brown, M.S.; Steeper, R.R. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DES3006399. Source: OSTI; NTIS. 

As part of our supercritical water oxidation (SCWO) research 
program, we are investigating laser-based Raman spectroscopy to 
determine fluid temperature within our hydrothermal flame reactor 
(see previous article, ‘ignition of Methane and Methanol Hydrother- 
mal Diffusion Flames’). 


13403 (SAND—92-8224, pp. 182-183) Destruction of surro- 
gate wastes with supercritical water oxidation technology. 
Bramlette, T.T.; Mills, B.E.; Hencken, K.R.; Brynildson, M.E.; John- 
ston, S.C.; Hruby, J.M.; Feemster, H.C.; Odegard, B.C.; Modell, M. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

Supercritical water oxidation (SCWO) technology is the oxidation 
of organics in the presence of a high concentration of water at 
temperatures and pressures above the critical point of water 
(374°C and 22.1 MPa). Because of the promising nature of SCWO 
technology as a technique for destroying hazardous wastes, a fea- 
siblity demonstration was conducted in colaboration with several 
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Department of Energy/Defense Program (DOE/DP) production fa- 
cilities and private industry. The objectives were (1) to determine 
the feasibility of applying SCWO technology to DOE/DP wastes 
and (2) to identify areas requiring further investigation. The materi- 
als selected for demonstration were simulated wastes of specific 
interest to Westinghouse Hanford Company, EG&G Rocky Flat, 
Inc., and the electronics industry. Tests to determine the destruc- 
tion efficiency of the supercritical process were conducted in a 
laboratory-scale supercritical water oxidation flow reactor devel- 
oped by Modell Development Corporation (MODEC). Because of 
the anticipated corrosion potential of the Hanford waste, several re- 
actor materials were also evaluated under supercritical conditions. 


13404 (SAND—92-8224, pp. 184-185) Thermal decomposi- 
tion of RDX in the condensed phase. Behrens, R. Jr. (Army 
Armament Research, Development, and Engineering Center, 
Dover, NJ (US)); Bulusu, S.; Mitchell, M.G. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 

Understanding the complex physicochemical processes that un- 
derlie the combustion of RDX can lead to methods for modifying 
the propellant and explosive formulations in order to obtain better 
ignition, combustion, or sensitivity properties. Since the processes 
in the condensed phase ultimately lead to the reactants that are 
consumed in the gas-phase combustion reactions, it is important to 
understand these condensed-phase processes. Consequently, our 
work aims at obtaining a better understanding of physical pro- 
cesses and reaction mechanisms occurring in the condensed 
phase of nitramine compounds so that the identity and rate of re- 
lease of the pyrolysis products from the condensed phase can be 
predicted. This study examines the thermal decomposition of RDX 
and provides data for comparison to our recent studies on the 
condensed-phase decomposition of HNX [1,2]. 


13405 (SAND—92-8224, pp. 186-187) A new route to chaos 
in gasless combustion. Margolis, S.B. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. In Sandia combustion re- 
search technical review, 1992. 217p. Order Number DE93006399. 
Source: OSTI; NTIS. 

Since the first observations of nonsteady modes of combustion 
in gasless systems, [1], a number of experimental and theoretical 
studies have been undertaken to understand the mechanism by 
which a steady, planar mode of burning loses stabiltiy [2]. Based 
on these studies, it has been shown that there exists an ‘excess 
enthalpy’ instability which, for sufficiently large values of a parame- 
ter related to an activation energy, results in the loss of stability of 
a steady, planar combustion wave to one that pulsates in time. The 
most common realizations of such a phenomenon are the appear- 
ance of various types of self-oscillatory (pulsating) and spinning 
combustion fronts, which can be shown to be the primary transi- 


tions that can occur when stability of the basic steadily propagating 
solution is lost. 
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Refer also to citation(s) 11880, 11894, 11982, 11984, 11985, 
12092, 12279, 12441, 12442, 12629, 12630, 12733, 12734, 12808, 
12813, 12820, 12822, 12922, 13057, 13230, 13697, 13704, 13705, 
13706, 14088, 14107, 14691, 14790, 14798 


13406 (CEA-CONF—-11124) Decontamination and disman- 
tling of the PIVER prototype vitrification facility at Marcoule: 
Final results and conclusions. Jouan, A. (CEA Centre d’Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes 
de Retraitement); Deschaud, C.; Roudil, S.; Chauvet, F. CEA Cen- 
tre d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. 
des Procedes de Retraitement. 1991. [22p.] (CONF-9109441-: 2. 
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seminar on practical decommissioning experience with nuclear in- 
stallations in the European Community, Sellafield (United Kingdom), 
25-26 Sep 1991). Source: OSTI; NTIS (US Sales Only); INIS. 

Decommissioning of the PIVER pilot vitrification facility for fission 
product solutions is now virtually completed. PIVER was targeted 
for decommissioning in 1984 and the operation began in 1988 after 
preliminary work from 1884 to 1987. Dismantling of major process 
equipment, waste removal, cell decontamination, pipe cutting and 
disassembly of task-related equipment continued until 1990, first 
using telemanipulators, with gradually increasing direct human par- 
ticipation as the ambient dose rates dropped to suitable levels. 
After decontamination of a few residual irradiation sources, the 
final operations during 1991 involved experimental R and D to as- 
sess a number of final decontamination processes. 


13407 (CONF-930403-26) Mobile robot navigation using 
qualitative reasoning. Pin, F.G.; Watanabe, Yutaka. Oak Ridge 
National Lab., TN (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 5. topical meeting on robotics and remote 
systems; Knoxville, TN (United States); 26-29 Apr 1993. Order 
Number DE93008277. Source: OSTI; NTIS; GPO Dep. 

Vehicle control in a priori unknown, unpredictable, and dynamic 
environments requires many calculational and reasoning schemes 
to operate on the basis of very imprecise. incomplete, or unreliable 
data. Forsuch systems, in which all the uncertainties can not be en- 
gineered away, approximate reasoning may provide an alternative 
to the complexity and computational requirements of conventional 
uncertainty analysis and propagation techniques. Two types of 
computer boards including custom-designed VLSI chips have been 
developed to add a fuzzy inferencing capability to real-time control 
systems. The use of these boards and anapproach using superpo- 
sition of elemental sensor-based behaviors for the development of 
qualitative reasoning schemes emulating human-like navigation are 
first discussed. We then describe how the human-like navigation 
schemes were implemented on a test-bed platform to investigate 
two control modes for driving a car in a priori unknown environ- 
ments on the basis of sparse and imprecise sensor data. In the 
first mode, the car navigates fully autonomously, while in the sec- 
ond mode, the system acts as a driver's aid providing the driver 
with linguistic (fuzzy) commands to turn left or right and speed up 
or slow down depending on the obstacles perceived by the sen- 
sors. Experiments with both nodes of control are described in 
which the system uses only three acoustic range (sonar) sensor 
channels to perceive the environment. Simulationresults as well as 
indoors and outdoors experiments are presented and discussed to 
illustrate the feasibility and robustness of autonomous navigation 
and/or safety enhancing driver's aid using the new fuzzy inferenc- 
ing hardware system and methodologies. 


13408 (CONF-$30493-1) Real-time construction and ren- 
dering of three-dimensional occupancy maps. Jones, J.P. Oak 
Ridge National Lab., TN (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 11. Society of Photo-Optical Instrumentation 
Engineering (SPIE) applications of artificial intelligence; Orlando, 
FL (United States); 12-16 Apr 1993. Order Number DE93007818. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes a preliminary sensory system for real-time 
sensor-based navigation in a three-dimensional, dynamic environ- 
ment. Data fro a laser range camera are processed on an iWarp 
parallel computer to create a 3D occupancy map. This map is ren- 
dered using raytracing. The construction and rendering consume 
less than 800 milliseconds. 


13409 (CONF-930519—1) Initial experiments with a 
myoelectric-based muscle sensor. Jansen, J.F. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Institute of Electrical and Electronics Engineers 
international conference on robotics and automation; Atlanta, GA 
(United States); 2-7 May 1993. Order Number DE92016034. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes initial experiments in which a myoelectric- 
based sensor is used to measure local muscle activity in the 
human body — specifically the hand muscles. Applications of this 





sensor are twofold: (1) to quantify the voluntary muscular activity 
of specific muscles for human factors studies and (2) to allow a hu- 
man operator to control a mechanical hand in teleoperation mode. 
Discussions are focused mainly on the measurement of muscle 
activity and how it relates to controlling a mechanical hand. Sup- 
portive experimental results are given. 25 refs. 


13410 (CONF-930519-2) Position and force control of a 
vehicle with two or more steerable drive wheels. Reister, D.B.; 
Unseren, M.A. Oak Ridge National Lab., TN (United States). 
[1992]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Institute of Electri- 
cal and Electronics Engineers international conference on robotics 
and automation; Atlanta, GA (United States); 2-7 May 1993. Order 
Number DE92041301. Source: OSTI; NTIS; GPO Dep. 

When a vehicle with two or more steerable drive wheels is trav- 
eling in a circle, the motion of the wheels is constrained. The 
wheel translational velocity divided by the radius to the center of 
rotation must be the same for all wheels. When the drive wheels 
are contro!led independently using position control, the motion of 
the wheels may violate the constraints and the wheels may slip. 
Consequently, substantial errors can occur in the orientation of the 
vehicle. A vehicle with N drive wheels has (N - 1) constraints and 
one degree of freedom. We have developed a new approach to 
the control of a vehicle with N steerable drive wheels. The novel 
aspect of our approach is the use of force control. To control the 
vehicle, we have one degree of freedom for the position on the cir- 
cle and (N - 1) forces that can be used to reduce errors. Recently, 
Kankaanranta and Koivo developed a control architecture that al- 
lows the force and position degrees of freedom to be decoupled. In 
the work of Kankaanranta and Koivo the force is an exogenous in- 
put We have made the force endogenous by defining the force in 
terms of the errors in satisfying the rigid body kinematic constraints. 
We have applied the control architecture to the HERMIES-M robot 
and have measured a dramatic reduction in error (more than a fac- 
tor of 20) compared to rations without force control. 


13411 (CONF-930519-4) Real-time construction of three- 
dimensional occupancy maps. Jones, J.P. Oak Ridge National 
Lab., TN (United States). [1992]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Institute of Electrical and Electronics Engineers international con- 
ference on robotics and automation; Atlanta, GA (United States); 
2-7 May 1993. Order Number DE93001645. Source: OSTI; NTIS; 
GPO Dep. 

This paper describes a preliminary sensory system for real-time 
sensor-based navigation in a three-dimensional, dynamic environ- 
ment. Data from a laser range camera are processed on an iWarp 
paralle!] computer to create a 3D occupancy map. This map is ren- 
dered using raytracing. The construction and rendering consume 
less than 800 milliseconds. 


13412 (CONF-930519-5) Using fuzzy behaviors for the out- 
door navigation of a car with low-resolution sensors. Pin, F.G.; 
Watanabe, Y. Oak Ridge National Lab., TN (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Institute of Electrical and 
Electronics Engineers international conference on robotics and au- 
tomation; Atlanta, GA (United States); 2-7 May 1993. Order 
Number DE93002428. Source: OSTI; NTIS; GPO Dep. 

Vehicle control in a priori unknown, unpredictable, and dynamic 
environments requires many calculational and reasoning schemes 
to operate on the basis of very imprecise, incomplete, or unreliable 
data. For such systems, in which all the uncertainties can not be 
engineered away, approximate reasoning may provide an alterna- 
tive to the complexity and computational requirements of 
conventional uncertainty analysis and propagation techniques. A 
proposed approach using superposition of elemental fuzzy behav- 
iors to emulate human-like qualitative reasoning schemes is first 
discussed. We then describe how a previously developed naviga- 
tion scheme implemented on custom-designed VLSI fuzzy 
inferencing boards for indoor navigation of a small laboratory-type 
robot was progressively enhanced to investigate two control modes 
for driving a car in a priori unknown environments on the basis of 
sparse and imprecise sensor data. In the first mode, the car navi- 
gates fully autonomously, while in the second mode, the system 
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acts as a driver's aid providing the driver with linguistic (fuzzy) 
commands to turn left or right and speed up or slow down depend- 
ing on the obstacles perceived by the sensors. Experiments with 
both modes of control are described in which the system uses only 
three acoustic range (sonar) sensor channels to perceive the envi- 
ronment. Simulation results as well as indoors and outdoors 
experiments are presented and discussed to illustrate the feasibility 
of outdoor navigation using fuzzy behaviors operating on possibly 
very inaccurate sensor data. 


13413 (CONF-930519-6) Detailed solution to a complex 
kinematics chain manipulator. March-Leuba, S.; Jansen, J.F.; 
Kress, R.L.; Babcock, S.M. Oak Ridge National Lab., TN (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Institute of 
Electrical and Electronics Engineers international conference on 
robotics and automation; Atlanta, GA (United States); 2-7 May 
1993. Order Number DE93004619. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper presents a relatively simple method based on planar 
geometry to analyze the inverse kinematics for closed kinematics 
chain (CKC) mechanisms. Although the general problem and 
method of approach are well defined, the study of the inverse kine- 
matics of a closed-chain mechanism is a very complicated one. 
The current methodology allows closed-form solutions to be found, 
if a solution exists, for the displacements and velocities of all ma- 
nipulator joints. Critical design parameters can be identified and 
optimized by using symbolic models. This paper will focus on pla- 
nar closed-chain structures extended with a rotational base. 
However, with open and CKC mechanisms combined in different 
planes, the extension to the case is straightforward. Further, real- 
time algorithms are developed that can be handled by existing 
microprocessor technology. To clarify the methodology, the Soldier 
Robot Interface Project (SRIP) manipulator is analyzed, and a 
graphic simulation is presented as a verification of the results. This 
manipulator has 17 links, 24 one-degree-of-freedom (DOF) joints, 
and 7 CKC loops working in a plane and a rotational base, which 
determine its 3 DOFs. The SRIP manipulator allows a decoupled 
linear motion along the vertical or horizontal directions using only 
one of its linear actuators. The symbolic solution for the inverse 
kinematics allows optimization to be performed to further decouple 
the Cartesian motions by changing link lengths of the manipulator. 
The conclusion achieved by the optimization is that only two link 
lengths need to be changed to tune the manipulator for a perfect 
decoupling at each area of the workspace. 


13414 (CONF-930519-8) Numerical kinematic transforma- 
tion calculations for a parallel link manipulator. Killough, S.M. 
Oak Ridge National Lab., TN (United States). [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Institute of Electrical and Electronics 
Engineers international conference on robotics and automation; At- 
lanta, GA (United States); 2-7 May 1993. Order Number 
DE93005778. Source: OSTI; NTIS; INIS; GPO Dep. 

Parallel link manipulators are often considered for particular 
robotic applications because of the unique advantages they 
provide. Unfortunately, they have significant disadvantages with re- 
spect to calculating the kinematic transformations because of the 
high-order equations that must be solved. Presented is a manipula- 
tor design that exploits the mechanical advantages of parallel links 
yet also has a corresponding numerical kinematic solution that can 
be solved in real time on common microcomputers. 


13415 (DOE/NE/37966—2) A control structure for fault- 
tolerant operation of robotic manipulators. Ting, Yung; 
Tosunoglu, S.; Tesar, D. Texas Univ., Austin, TX (United States). 
Dept. of Mechanical Engineering. [1993]. 8p. Sponsored by US- 
DOE, Washington, DC (United States); National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract FG02-86NE37966. Grant NAG-9-411. (CONF-930519-7: 
Institute of Electrical and Electronics Engineers international con- 
ference on robotics and automation, Atlanta, GA (United States), 
2-7 May 1993). Order Number DE93005783. Source: OSTI; NTIS; 
GPO Dep. 
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Failure of any component of a robotic system during operation is 
a matter of concern. This work investigates internal shock phenom- 
ena due to the failure of joint actuation, and a recovery algorithm 
for both serial and parallel mechanisms under such circumstances. 
A control algorithm is studied that consists of a model reference al- 
gorithm and computed torque method in the feedforward process, 
and a simple PID controller in the feedback process. Simulation re- 
sults illustrate the effectiveness of this recovery algorithm which 
attempts to reduce the internal shock when failure occurs, and ac- 
complish the tracking of the given end-effector trajectory. The 
outlined recovery algorithms. which include two stages of robot 
control, path planning and path tracking, are expected to be ap- 
plied not only to a case where some joint is fully failed, but also to 
cases where some joints experience partial failure. 


13416 (EUR-14494) Contamination smoke: a simulation of 
heavy metal containing aerosols from fires in plutonium glove 
boxes: part Il. Buijs, K. (Commission of the European Communi- 
ties, Karlsruhe (Germany). European Inst. for Transuranium 
Elements); Chavane de Dalmassy, B.; Baumgaertner, E. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1992. [13p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The study of the dispersion of plutonium bearing aerosols during 
glove box fires on a laboratory scale has been, in part | of this 
work, focussed on fires of polymethylmethacrylate (PMMA - the 
major glove box construction material) whose surfaces were con- 
taminated with cerium-europium oxide powder as a substitute for 
plutonium-uranium oxide. The present part Il completes the study 
with comparative fire experiments involving contaminated samples 
of various glove box materials burning in or exposed to the flames 
of the standardized 0.6 MW fire source previously developed. Be- 
yond spreading of the Ce-Eu-oxide powder as mentioned above, 
the other important surface contamination process is used, i.e. 
deposition and subsequent drying of droplets from acid cerium- 
europium solutions. It is shown that, among the tested materials, 
and with the exception of synthetic glove rubber, burning PMMA 
spreads the most radioactive contamination. On the other hand, 


this potential risk is much lower for fires involving materials con- 
taminated from solution deposition than from powder or pellets. 
Attempts to measure the airborne contaminant particle sizes did 
not yield conclusive results. They suggest, however, that contami- 
nation from solutions leads to smaller heavy-metal containing 
aerosol particles than contamination with powder. 


13417 (INIS-mf-13439, pp. 1.6.1-1.6.16) A proposal for re- 
circulatory ventilation system for plutonium handling facilities 
(Paper No. 1.6). Phadke, K.G. (Bhabha Atomic Research Centre, 
Bombay (India). Hot Lab Utility and Engineering Services Section); 
Nagaraju, P.; Bhagwat, A.M.; Ganguly, C. Department of Atomic 
Energy, Bombay (India). Board of Research in Nuclear Sciences. 
Jan 1992. [825p.] (CONF-9201134—: National symposium on ad- 
vances in utility systems for industrial and nuclear installations, 
Bombay (India), 9-11 Jan 1992). In Proceedings of the national 
symposium on advances in utility systems for industrial and nuclear 
installations (held at Bombay during January 9-11, 1992). Order 
Number DE93618031. Source: OSTI; NTIS (US Sales Only); INIS. 

Facility ventilation system on once through basis is normally 
recommended and followed for highly radioactive plutonium labora- 
tories generating particulate matter. However  recirculatory 
ventilation system is economical from the point of view of both cap- 
ital and operational costs. Further, significant energy saving will 
also be achieved. The present paper discusses the philosophy re- 
lated to recirculatory ventilation system from engineering and 
radiation safety points of view and highlights the modifications re- 
quired to be made in the once through ventilation system suitable 
for operation in recirculatory mode. (author). 4 refs., 4 tabs., 3 figs. 


13418 (INIS-mf-13439, pp. 1.8.1-1.8.111) Safety and reliabil- 
ity of utility systems in radio-chemical plants (Paper No. 1.8). 
Jain, N.K. (Bhabha Atomic Research Centre, Bombay (India). 
Waste Management Div.); Rana, D.S. Department of Atomic En- 
ergy, Bombay (India). Board of Research in Nuclear Sciences. Jan 
1992. [825p.] (CONF-9201134—: National symposium on advances 
in utility systems for industrial and nuclear installations, Bombay 
(India), 9-11 Jan 1992). In Proceedings of the national symposium 
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on advances in utility systems for industrial and nuclear installa- 
tions (held at Bombay during January 9-11, 1992). Order Number 
DE93618031. Source: OSTI; NTIS (US Sales Only); INIS. 

Various utility systems employed in radio-chemical plants as- 
sume added importance with respect to their reliability and safety, 
in view of the radioactivity handled in such plants. In this paper, 
the upgradation achieved in the engineering of different utility sys- 
tem to meet the requisite standards of safety and reliability have 
been described. Plant building -ventilation, Vessel-off-gases, Fire 
protection, Compressed-air-for instrumentation and personnel 
breathing, Process-cooling-water, [Electrical-power, _Inert-gas- 
atmosphere and potentially-active-drainage considered as safety 
related utilities must always be operating and available round the 
clock irrespective of process operations of the plant. Some of the 
features incorporated to achieve such reliability and safety, include 
provision of standby equipment, stand-by electrical power, isolation 
and containment to avoid potential contamination, superior material 
of construction, modular design, independent path of power supply 
to stand-by equipment and stringent quality control from raw mate- 
rial to finished products. However lot of scope still exist for further 
upgradation in the areas of energy conservation and man power 
saving by adopting integrated automation of all the utilities together 
with the help of the microprocessor based centralised control. (au- 
thor). 3 figs. 


13419 (INIS-mf-13439, pp. 1.9.1-1.9.12) Nuclear contain- 
ment dampers (Paper No. 1.9). Shetty, P.S. (Bhabha Atomic 
Research Centre, Bombay (india). Technical Services Division); 
Kulkarni, P.B. Department of Atomic Energy, Bombay (India). 
Board of Research in Nuclear Sciences. Jan 1992. [825p.] (CONF- 
9201134-: National symposium on advances in utility systems for 
industrial and nuclear installations, Bombay (India), 9-11 Jan 
1992). In Proceedings of the national symposium on advances in 
utility systems for industrial and nuclear installations (held at Bom- 
bay during January 9-11, 1992). Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Many nuclear installations need isolation of the active area from 
the atmosphere in accidental conditions. For this purpose contain- 
ment isolation damper are required to be used in ventilation 
systems. Most of the existing systems utilise butterfly values for 
this purpose. These butterfly values are basically designed for fluid 
duty mainly water at system pressure of 5 kg/sq.cm or more. When 
these butterfly values are used for low pressure containment sys- 
tems their performance does not remain satisfactory because of 
various reasons. An effort was made to develop a light weight air 
tight damper with rotary-cum-axial motion. The axial motion pro- 
vides perfect sealing by overcoming inherent defects of butterfly 
valves. The damper has been indigenously manufactured and is 
under demonstration. Passive dampers in Dhruva Reactor Building 
had been installed. Their effectiveness as containment isolation 
dampers is also discussed in the paper. (author). 


13420 (INIS-mf-13439, pp. 7.1.1-7.1.19) Improved technolo- 
gies for manufacturing of pump shafts for nuclear applications 
to enhance fatigue strength capabilities (Paper No. 7.1). Bern- 
steiner, F.J. (Klein, Schanzlin und Becker AG, Frankenthal 
(Germany)); Muller, H. Department of Atomic Energy, Bombay (iIn- 
dia). Board of Research in Nuclear Sciences. Jan 1992. [825p.] 
(CONF-9201134—: National symposium on advances in utility sys- 
tems for industrial and nuclear installations, Bombay (India), 9-11 
Jan 1992). In Proceedings of the national symposium on advances 
in utility systems for industrial and nuclear installations (held at 
Bombay during January 9-11, 1992). Order Number DE93618031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The occurrence of several minor and an insignificant number of 
major cracks in shafts of main coolant and boiler feed pupms found 
during normal inspections in recent years was a challenge for 
launching extensive investigations to discover the causes and to 
seek appropriate remedial measures. Comprehensive experimental 
tests and analytical studies such as fatigue strength tests, measure- 
ment of residual stresses with electronic methods, finite element 
and crack origination and propagation calculations were carried 
out. The result reveal noticeable influence of residual stresses set 
up in the fabrication processes as well as the material surface 
coating and the water chemistry on fatigue strength behaviour of 





shafts in conjuction with the other applied stresses. Pump shaft 
manufactured by improved technologies and using a spline faced 
connection between shaft and impeller can withstand cyclic loads 
for the whole lifetime. Due to the very low vibration levels, safe and 
simple assembly and advantages for replacement of parts, some 
plants are converted to the new reactor design. (author). 11 figs. 


13421 (INIS-mf—13439, pp. 7.4.1-7.4.10) Compressed air 
system for 500 MWe nuclear power plant (Paper No. 7.4). 
Sharma, A.K. (Nuclear Power Corporation, Bombay (India)); 
Damle, M.N.; Agarwal, N.K. Department of Atomic Energy, Bom- 
bay (India). Board of Research in Nuclear Sciences. Jan 1992. 
[825p.] (CONF-9201134—: National symposium on advances in util- 
ity systems for industrial and nuclear installations, Bombay (india), 
9-11 Jan 1992). In Proceedings of the national symposium on ad- 
vances in utility systems for industrial and nuclear installations 
(held at Bombay during January 9-11, 1992). Order Number 
DE93618031. Source: OSTI; NTIS (US Sales Only); INIS. 

Compressed air system in 500 MWe nuclear power plant caters 
to compressed air requirements of instrument air, servive air and 
mask air for the various systems. This includes critical reactor sys- 
tems with their associated safety systems as well as the other 
general systems. The compressed air system catering to safety 
systems has to be highly reliable and be available even during ad- 
verse conditions such as normal grid power failure as well as 
seismic event so as to ensure normal operation of the various 
plant systems during operation as well as shutdown condition of 
the reactor. As such, all aspects of the system right from the selec- 
tion of numbers, type and size of compressors, the accessories, 
utilities like drive and control power, cooling water, air distribution 
system, quality control during manufacture and assembly, erection, 
commissioning and testing upto regular operation need extra care. 
The paper deals with these various aspects to make the system 
highly reliable. Significant modifications carried out over the exist- 
ing 235 MWe units presently under operation/construction are also 
highlighted. (author). 


13422 (INIS-mf-13439, pp. 8.6.1-8.6.10) Advances on HEPA 
filtration technology for nuclear applications (Paper No. 8.6). 
Mazumdar, P.N. (Bhabha Atomic Research Centre, Bombay (In- 
dia). Chemical Technology Div.). Department of Atomic Energy, 
Bombay (India). Board of Research in Nuclear Sciences. Jan 1992. 
[825p.] (CONF-9201134—: National symposium on advances in util- 
ity systems for industrial and nuclear installations, Bombay (India), 
9-11 Jan 1992). In Proceedings of the national symposium on ad- 
vances in utility systems for industrial and nuclear installations 
(held at Bombay during January 9-11, 1992). Order Number 
DE93618031. Source: OSTI; NTIS (US Sales Only); INIS. 

High efficiency particulate air (HEPA) filters have been 
extensively used worldwide over the years for various nuclear ap- 
plications. This paper describes design concept of various HEPA 
filter configurations developed world over including India in recent 
years for increasing of collection efficiency, arrestance of finer par- 
iculates, extension of service life, suitability of remote handling and 
compactness for easier waste disposal. (author). 4 refs., 6 figs. 


13423 (LA-UR-93-0047) Poly-coil design for a 60 tesla 
quasi-stationary magnet. Boenig, H.J. (Los Alamos National Lab., 
NM (United States)); Campbell, L.J.; Hodgdon, M.L.; Lopez, E.A.; 
Rickel, D.G.; Rogers, J.D.; Schillig, J.B.; Sims, J.R.; Pernambuco- 
Wise, P.; Schneider-Muntau, H.J.; Van Bockstal, L. Los Alamos 
National Lab., NM (United States). [1993]. 9p. Sponsored by Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Grant DMR-9016241. (CONF-921133— 
15: 6. international conference on megagauss magnetic field 
generation and related topics, Albuquerque, NM (United States), 9- 
12 Nov 1992). Order Number DE93007353. Source: OSTI; NTIS; 
GPO Dep. 

Among the new facilities to be offered by the National Science 
Foundation through the National High Magnetic Field Laboratory 
(NHMFL) are pulsed fields that can only be achieved at a national 
user facility by virtue of their strength, duration, and volume. In par- 
ticular, a 44 mm bore pulsed magnet giving a 60 tesla field for 1 
00 ms is in the final design stage. This magnet will be powered by 
a 1.4 GW motor-generator at Los Alamos and is an important step 
toward proving design principles that will be needed for the higher 
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fied quasi-stationary pulsed magnets that this power source is ca- 
pable of driving. 


13424 (LA-UR-93-0048) The NHMEFL 60 tesla, 100 millisec- 
ond pulsed magnet. Boenig, H.J. (Los Alamos National Lab., NM 
(United States)); Campbell, LJ.; Rickel, D.G.; Rogers, J.D.; 
Schillig, J.B.; Sims, J.R.; Pernambuco-Wise, P.; Schneider-Muntau, 
H.J. Los Alamos National Lab., NM (United States). 9 Nov 1992. 
44p. Sponsored by National Science Foundation, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-921 1190— 
1: 60 Tesla design review meeting, Taos, NM (United States), 
12-13 Nov 1992). Order Number DE93007352. Source: OSTI; 
NTIS; GPO Dep. 

Among the new facilities to be offered by the National Science 
Foundation through the National High Magnetic Field Laboratory 
(NHMFL) are pulsed fields that can only be achieved at a national 
user facility by virtue of their strength, duration, and volume. In par- 
ticular, a 44 mm bore pulsed magnet giving a 60 tesla field for 100 
ms is in the final design stage. This magnet will be powered by a 
1.4 GW motor-generator at Los Alamos and is an important step 
toward proving design principles that will be needed for the higher 
field quasi-stationary pulsed magnets that this power source is 
capable of driving. This report will discuss specifications and pa- 
rameters of this magnet. 


13425 Diamond tool machining of materials which react 
with diamond. Lundin, R.L.; Stewart, D.D.; Evans, C.J. To Dept. of 
Energy. 1 Apr 1991. USAA patent application 7-678,48. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE93008226. Source: OSTI; 
NTIS; GPO Dep. 

This invention is comprised of an apparatus for the diamond ma- 
chining of materials which detrimentally react with diamond cutting 
tools in which the cutting tool and the workpiece are chilled to very 
low temperatures. This chilling halts or retards the chemical reac- 
tion between the workpiece and the diamond cutting tool so that 
wear rates of the diamond tool on previously detrimental materials 
are comparable with the diamond turning of materials which do not 
react with diamond. 


13426 Pipe crawler with extendable legs. Zollinger, W.T. To 
Dept. of Energy. 2 Apr 1991. USAA patent application 7-679,49. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93008223. Source: 
OSTI; NTIS; GPO Dep. 

This invention is comprised of a pipe crawler for moving through 
a pipe in inchworm fashion having front and rear leg assemblies 
separated by air cylinders to increase and decrease the spacing. 
between assemblies. Each leg of the four legs of an assembly is 
moved between a wall-engaging, extended position and a retracted 
position by a separate air cylinder. The air cylinders of the leg as- 
semblies are preferably arranged in pairs of oppositely directed 
cylinders with no pair laying in the same axial plane as another 
pair. Therefore, the cylinders can be as long as a leg assembly is 
wide and the crawler can crawi through sections of pipes where 
the diameter is twice that of other sections. The crawler carries a 
valving system, a manifold to distribute air supplied by a single um- 
bilical air hose to the various air cylinders in a sequence controlled 
electrically by a controller. The crawler also utilizes a rolling mech- 
anism, casters in this case, to reduce friction between the crawler 
and pipe wall thereby further extending the range of the pipe 
crawler. 


13427 Laser cutting with chemical reaction assist. Gettemy, 
D.J. To Dept. of Energy. 8 Apr 1991. USAA patent application 
7-681,29. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008215. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a method for cutting with a laser 
beam where an oxygen-hydrocarbon reaction is used to provide 
auxiliary energy to a metal workpiece to supplement the energy 
supplied by the laser. oxygen is supplied to the laser focus point 
on the workpiece by a nozzle through which the laser beam also 
passes. A liquid hydrocarbon is supplied by coating the workpiece 
along the cutting path with the hydrocarbon prior to laser irradiation 
or by spraying a stream of hydrocarbon through a nozzle aimed at 
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a point on the cutting path which is just ahead of the focus point 
during irradiation. 


13428 Gripper deploying and inverting linkage. Minichan, 
R.L.; Killian, M.A. To Dept. of Energy. 8 Apr 1991. USAA patent 
application 7-681,29. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93008214. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of an end effector deploying and in- 
verting, linkage. The linkage comprises an air cylinder mounted in 
a frame or tube, a sliding bracket next to the air cylinder, a 
stopping bracket depending, from the frame and three, pivotally- 
attached links that are attached to the end effector and to each 
other in such a way as to be capable of inverting the end effector 
and translating it laterally. The first of the three links is a straight 
element that is moved up and down by the shaft of the air cylinder. 
The second link is attached at one end to the stopping bracket and 
to the side of the end effector at the other end. The first link is at- 
tached near the middle of the second, sharply angled link so that, 
as the shaft of the air cylinder moves up and down, the second link 
rotates about an axis perpendicular to the frame and inverts and 
translates the end effector. The rotation of the second link is 
stopped at both ends when the link engages stops on the stopping 
bracket. The third link, slightly angled, is attached to the sliding 
bracket at one end and to the end of the end effector at the other. 
The third link helps to control the end effector in its motion. 


13429 (PNL-8495) Stability analysis of large electric power 
systems. Elwood, D.M. Pacific Northwest Lab., Richland, WA 
(United States). Jan 1993. 156p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93007463. Source: OSTI; NTIS; GPO Dep. 

Modern electric power systems are large and complicated, and, 
in many regions of the world, the generation and transmission sys- 
tems are operating near their limits. Ensuring the reliable operation 
of the power system requires engineers to study the response of 
the system to various disturbances. The responses to large distur- 
bances are examined by numerically solving the nonlinear 
differential-algebraic equations describing the power system. The 
response to small disturbances is typically studied via eigenanaly- 
sis. The Electric Power Research Institute (EPRI) recently 
developed the Extended Transient/Mid-term Stability Program 
(ETMSP) to study large disturbance stability and the Small Signal 
Stability Program Package (SSSP) to study small signal stability. 
The primary objectives of the work described in this report were to 
(1) explore ways of speeding up ETMSP, especially on mid-term 
voltage stability problems, (2) explore ways of speeding up the 
Multi-Area Small-Signal Stability program (MASS), one of the 
codes in SSSP, and (3) explore ways of increasing the size of 
problem that can be solved by the Cray version of MASS. 


13430 (PNL-SA-20530) Disaster Recovery Plan for the 
Hanford Technical Library. Rizzuti-Hare, J.L. Pacific Northwest 
Lab., Richland, WA (United States). Oct 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. (CONF-9210158-5: Infotech '92, Oak Ridge, TN 
(United States), 21-23 Oct 1992). Order Number DE93004338. 
Source: OSTI; NTIS; GPO Dep. 

The Disaster Recovery Plan for the Hanford Technical Library is 
adapted from one developed at New York University. The focus is 
on any disaster involving water damage, such as flood or fire, be- 
cause quick action is needed to prevent wet materials from mold 
and mildew. The plan addresses three distinct sets of activities; 
prevention, which involves surveying and improving facilities to re- 
duce the potential for accident; emergency preparedness, which 
requires educating staff and assembling supplies and equipment; 
and salvage or recovery planning, which establishes a sequence of 
procedures and assigns specific responsibilities to be carried out in 
response to particular problems. This Disaster Recovery Plan is for 
library material only. DOE-RL has a different procedure for record 
material. 


13431 (SAND-—91-2683) Whipple bumper shield results and 
CTH simulations at velocities in excess of 10 km/s. Chhabildas, 
L.C.; Hertel, E.S. Jr.; Reinhart, W.D.; Miller, J.M. Sandia National 
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Labs., Albuquerque, NM (United States). Sep 1992. 61p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93006932. Source: OSTI; 
NTIS; GPO Dep. 

A series of experiments has been performed on the Sandia Hy- 
perVelocity Launcher (HVL) to evaluate the effectiveness of a 
Whipple bumper shield to orbital space debris at impact velocities 
in excess of 10 km/s. Upon impact by a 0.67 g (0.87 mm thick) flier 
plate, the thin aluminum bumper shield disintegrates into a debris 
cloud. The debris cloud front propagates axially at velocities of ~14 
km/s and expands radially at a velocity of ~7 km/s. Subsequent 
loading on a 3.2 mm thick aluminum substructure by the debris 
penetrates the substructure completely. However, when the mass 
of the flier plate is reduced to 0.33 g, the substructure, although 
damaged, is not perforated over the duration of the experiment. 
Numerical simulations performed using the multi-dimensional hy- 
drodynamics code CTH also predict complete penetration of the 
substructure by the subsequent debris cloud for a 0.87 g flier plate. 
The numerical simulations for a 0.33 g flier plate show a strong de- 
pendence on assumed impact geometry. For the assumption of a 
spherical projectile impact geometry, perforation of the substructure 
by the subsequent debris cloud is not predicted by CTH. 


13432 (SAND-92-1604C) A capacitance-based proximity 
sensor for whole arm obstacle avoidance. Novak, J.L.; Fed- 
dema, J.T. Sandia National Labs., Albuquerque, NM (United 
States). 2 Nov 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930403-— 
14: 5. topical meeting on robotics and remote systems, Knoxville, 
TN (United States), 26-29 Apr 1993). Order Number DE93006773. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses an application of capacitive sensors for de- 
tecting incipient collisions during robot motion in unknown or 
partially modeled environments. Forty-five sensors capable of de- 
tecting obstacles up to 330 mm (13 in.) away were distributed over 
the surface of a PUMA 560 robot arm. Each sensor consisted of a 
4 mm thick, 37 mm diameter rings around 21 mm diameter disks. 
These sensors can detect both conductive and non-conductive 
obstacles of arbitrary color and shape. The sensor hardware is reli- 
able and inexpensive, and it may be fabricated using flexible 
printed circuit boards to provide whole-arm and joint protection for 
any robot or manipulator. Simple collision avoidance control algo- 
rithms that perturb the joint commands from a spaceball to avoid 
collisions have been implemented on the PUMA 560 robot. 


13433 (SAND—92-1630C) Digital filter control of remotely 
operated flexible robotic structures. Feddema, J.T. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930403-19: 5. topical meeting 
on robotics and remote systems, Knoxville, TN (United States), 26- 
29 Apr 1993). Order Number DE93007587. Source: OSTI; NTIS; 
GPO Dep. 

This paper presents an infinite impulse response (IIR) filtering 
technique for reducing structural vibration in remotely operated 
robotic systems. The technique uses a discrete filter between the 
operator's joy stick and the robot controller to alter the inputs of the 
system so that residual vibration and swing are reduced. A lin- 
earized plant model of the system is analyzed in the discrete time 
domain, and the filter is designed using pole-zero placement in the 
z-plane. This technique has been successfully applied to a two link 
flexible arm and a gantry crane with a suspended payload. 


13434 (SAND—92-1790) Automated glovebox bagout. Mori- 
moto, A. Sandia National Labs., Albuquerque, NM (United States). 
Oct 1992. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93008081. Source: OSTI; NTIS; GPO Dep. 

In FY91, the Intelligent Machines Technologies Group at Sandia 
National Laboratories (SNL) developed a robotic prototype system 
that automates the removal of nuclear material from gloveboxes 
(called bagout) at Rocky Flats Plant (RFP). This work was funded 
by RFP and the Office of Security and Safeguards (OSS) at the 
Department of Energy (DOE) through the Facility Systems Engi- 
neering Department. With increasing concerns of dose reduction to 
meet ever-changing environmental, safety, and health (ES&H) 





standards, the need for an automated process to handle high-dose 
operations will increase. By removing the operators from the 
“hands-on” operation of bagout, the automated glovebox bagout 
(AGB) system reduces the dose. The automated platform uses a 
commercially available robot in combination with automated fixtur- 
ing and computer control to provide a system that removes the 
material from the glovebox through the bag, seals the bag, and 
stores the bagged material into containers. Material waste is re- 
duced by modifying the bagging process using an rf sealer instead 
of the conventional “twist and tape” method and by reducing the 
bag diameter used for bagout. Security and safeguards is achieved 
primarily by relieving the operator of handling the material. In addi- 
tion, accountability for the special nuclear materials is achieved 
through verification of the procedure. Security measures designed 
against insider threat have also been developed. 


13435 (SAND-—92-2032C) Probabilistic analysis of manipu- 
lation tasks: A research agenda. Brost, R.C. (Sandia National 
Labs., Albuquerque, NM (United States)); Christiansen, A.D. San- 
dia National Labs., Albuquerque, NM (United States). [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930519-3: Institute of Electri- 
cal and Electronics Engineers international conference on robotics 
and automation, Atlanta, GA (United States), 2-7 May 1993). Order 
Number DE93000713. Source’ OSTI; NTIS; GPO Dep. 

This paper addresses the problem of manipulation planning in 
the presence of uncertainty. We begin by reviewing the worst-case 
planning techniques introduced in and show that these methods 
are hampered by an information gap inherent to worst-case analy- 
sis techniques. As the task uncertainty increases, these methods 
fail to produce useful information even though a high-quality plan 
may exist. To fill this gap, we present the probabilistic backprojec- 
tion, which describes the likelihood that a given action will achieve 
the task goal from a given initial state. We provide a constructive 
definition of the probabilistic backprojection and related probabilistic 
models of manipulation task mechanics, and show how these mod- 


els unify and enhance several past results in manipulation 
planning. These models capture the fundamental nature of the task 
behavior, but appear to be very complex. Methods for computing 
these models are sketched, but efficient computational methods re- 
main unknown. 


13436 (SAND-92-2282C) A simple, approximate model of 
parachute inflation. Macha, J.M. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930580—1: 12. Royal Aeronautical Society/American Insti- 
tute of Aeronautics and Astronautics (RAS/AIAA) aerodynamic 
decelerator systems technical conference, London (United King- 
dom), 10 May 1993). Order Number DE93002465. Source: OSTI; 
NTIS; GPO Dep. 

A simple, approximate model of parachute inflation is described. 
The model is based on the traditional, practical treatment of the 
fluid resistance of rigid bodies in nonsteady flow, with appropriate 
extensions to accommodate the change in canopy inflated shape. 
Correlations for the steady drag and steady radial force as functions 
of the inflated radius are required as input to the dynamic model. In 
a novel approach, the radial force is expressed in terms of easily 
obtainable drag and reefing fine tension measurements. A series of 
wind tunnel experiments provides the needed correlations. Coeffi- 
cients associated with the added mass of fluid are evaluated by 
calibrating the model against an extensive and reliable set of flight 
data. A parameter is introduced which appears to universally gov- 
ern the strong dependence of the axial added mass coefficient on 
motion history. Through comparisons with flight data, the model is 
shown to realistically predict inflation forces for ribbon and ringslot 
canopies over a wide range of sizes and deployment conditions. 


13437 (SAND—92-2377) Vibration and shock test report for 
the H1616-1 container and the Savannah River Hydride Trans- 
port Vessel. York, A.R. Il; Joseph, B.J. Sandia National Labs.., 
Albuquerque, NM (United States). Nov 1992. 37p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93003227. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 
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Sandia National Laboratories performed random vibration and 
shock tests on a tritium hydride transport vessel that was pack- 
aged in an H1616-1 container. The objective of the tests was to 
determine if the hydride transport vessel remains leaktight under 
vibration and shock normally incident to transport, which is a re- 
quirement that the hydride transport vessel must meet to be 
shipped in the H1616-1. Helium leak tests before and after the vi- 
bration and shock tests showed that the hydride transport vessel 
remained leaktight under the specified conditions. There were no 
detrimental effects on the containment vessel of the H1616-1. 


13438 (SAND—92-2392) A heat transfer analysis of a mo- 
bile vehicle radiation-shielded operator compartment. Snyder, 
K.W. Sandia National Labs., Albuquerque, NM (United States). 
Dec 1992. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93007428. Source: OSTI; NTIS; GPO Dep. 

Solar heat gain inside a radiation-shielded forklift operator com- 
partment can be a significant problem due to the “greenhouse 
effect”. Battery power prohibits the use of a refrigerant type of air- 
conditioning system, which limits the interior temperature to be 
approximately equal to the outside ambient temperature through al- 
ternative cooling methods. A heat transfer analysis is performed to 
determine the amount of solar heat gain in this type of mobile vehi- 
cle shelter. Various results are presented that depend on exterior 
surface finish and temperature difference between inside and out- 
side ambient. An amount of forced air flow along with several 
design recommendations are then specified to rid the compartment 
of this excess heat. 


13439 (UCRL-ID—109254) Application of AMOS code to the 
design of complex structures used for selective microwave 
absorption and transmission. Caplan, M. Lawrence Livermore 
National Lab., CA (United States). Dec 1991. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93007415. Source: OSTI; NTIS; GPO 
Dep. 

The development of many high power microwave devices usually 
involves the design of two types of passive microwave structures: 
One is a high power “window” for transmitting microwaves out of 
the vacuum envelope. This consists generically of a metallic wave- 
guide structure loaded with several dielectric slabs and side 
coupling holes for coolant inlet and outlet. The other structure can 
be thought of as a generalized sever usually consisting of a wave- 
guide loaded with a stack of alternating metal rings and dielectric 
or ferrite material. Its purpose is to completely absorb transmitted 
microwave power with minimal reflection and to suppress oscilla- 
tions generated by an electron beam. It is proposed to analyze 
both structures described above by using the “AMOS code” which 
solves Maxwell’s equations in two or three dimensions for the elec- 
tric and magnetic RF fields in the presence of arbitrary metallic and 
dielectric structures. The solutions allow one to determine the re- 
flection, absorption and transmission properties versus frequency. 
The code can also determine the oscillation frequency and Q of 
the resonant modes which may exist in the structures. The design 
of these structures can thus be optimized on the computer rather 
than by expensive hardware iterations. 


13440 (UCRL-ID—111968) Actuator stroke requirements 
based on a Zernike decomposition of atmospheric turbulence. 
Kurfess, T.R.; Levine, B.M. Lawrence Livermore National Lab., CA 
(United States). 14 Sep 1992. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93007393. Source: OSTI; NTIS; GPO Dep. 

This is a Mathematics Note Book that is used to compute the 
stroke requirements for individual actuators. The strokes are given 
as a function of frequency. The analysis assumes that both piston 
and tip/tilt (the first two Zernike modes) have been removed by a 
separate set of optics. The requirements presented here assume a 
Komgorov spectrum with a Rytov approximation. Furthermore, the 
equations for the power spectral density of the atmosphere are 
simplified somewhat. These simplifications and their justifications 
are presented in this technical brief. This brief is based on the JPL 
technical brief, “Space Time Power Spectral Density Representa- 
tions for Atmospheric disturbances,” by Marty Levine which 
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summarizes a presentation by Albert Lazzarini given on 6 July 
1992 at JPL. 


13441 (UCRL-ID-112021) Pit Reuse Workstation Weld Po- 
sitioning System demonstration test report. Schenz, R.F. 
Lawrence Livermore National Lab., CA (United States). 8 
Feb 1993. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93007742. Source: OSTI; NTIS; GPO Dep. 

We tested the ability of the Reuse Workstation Weld Positioning 
System to meet its performance requirements as outlined in a 
memorandum from Richard Schenz to Dave Shikany. A copy of 
that memo is attached for reference. We fabricated an artifact that 
was representative of a pit waist weld in its worst conceivable 
alignment. First, we mounted the artifact in a fixture that was a 
mock-up of the weld station in the weld box portion of the worksta- 
tion. Then we mounted two linear variable displacement 
transducers (LVDTs) on the X, Y, Z stage to simulate the focus of 
the laser weld beam where they were used to “teach” the controiler 
the weld path and, subsequently, to measure how accurately the 
control system could track the desired weld path. 


13442 (UCRL-ID-112191) Experimental modal survey of 
the probe mass mock-up. Manning, P.A.; Woehrle, T.G. 
Lawrence Livermore National Lab., CA (United States). Jul 1992. 
42p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93008846. Source: 
OSTI; NTIS; GPO Dep. 

The Lawrence Livermore National Laboratory is engaged in a 
technology development project which includes designing a 
lightweight, autonomous, highly maneuverable space vehicle, com- 
monly referred to as a probe. The current probe design includes a 
guidance and control system that requires complete information on 
the dynamic response of the probe during operation. A finite ele- 
ment model of the probe was constructed to provide analytical 
information on the dynamic response to specific operational inputs. 
In order to verify the assumptions made in the model, a mass 
mock-up of the probe was constructed at LLNL and an experimen- 
tal modal survey was performed to determine the frequencies, 
damping values and deflection shapes for each natural mode of 
the mock-up. The experimental modal parameters were compared 
with the parameters obtained through modal analysis of the finite 
element model to provide a measure of the correlation between the 
mode! and the actual structure. This report describes the experi- 
mental modal testing and analysis of the mass mock-up and 
compares the experimental results with the finite element results. 


13443 (UCRL-JC—109768-Rev.1) Survey of life-cycle costs 
of glass-paper HEPA filters: Revision 1. Moore, P.; Bergman, 
W.; Gilbert, H. Lawrence Livermore National Lab., CA (United 
States). Dec 1992. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-920823-6- 
Rev.1: 22. Department of Energy (DOE)/Nuclear Regulatory 
Commission (NRC) air cleaning and treatment conference, Denver, 
CO (United States), 24-27 Aug 1992). Order Number DE93005823. 
Source: OSTI; NTIS; GPO Dep. 

We have conducted a survey of the major users of glass-paper 
HEPA filters in the DOE complex to ascertain the life cycle costs of 
these filters. Purchase price of the filters is only a minor portion of 
the costs; the major expenditures are incurred during the removal 
and disposal of contaminated filters. Through a combination of per- 
sonal interviews, site visits and completion of questionnaires, we 
have determined the costs associated with the use of HEPA filters 
in the DOE complex. The total approximate, life-cycle cost for a 
glass-paper HEPA filter is $3,000 for one considered low-level 
waste (LLW), $11,780 for transuranic (TRU) and $15,000 for high- 
level waste (HLW). The weighted-average cost for a standard 
HEPA fitter in the complex is $4,753. Although the cost estimate 
represents an average for all sizes and types of HEPA filters used 
in DOE facilities, the majority of the fitters are 2 ft x 2 ft x | ft fil 


ters with wooden frames, deep pleated glass-fiber media, and an 
adhesive sealant. 


13444 


(WHC-SP-0864) Performance-Oriented packaging: 
A guide to identifying, procuring, and using: Procurement and 
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use of packaging using HM-181 regulations. O’Brien, J.H. West- 
inghouse Hanford Co., Richland, WA (United States). Sep 1992. 
136p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE93003889. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document guides users through the process of correctly 
identifying, obtaining, and using performance-oriented packaging. 
Almost all hazardous material shipments can be made in commer- 
cially available performance-oriented packaging. To cover the 
remaining shipments requiring specially designed packaging, a de- 
sign guide is being developed. The design guide is scheduled to 
be issued 1 year after this procurement guide. 


13445 (Y/CSD/INF-92/10) Feasibility study for Intelligent 
Inspection System (IIS). Oak Ridge Y-12 Plant, TN (United 
States). 10 Aug 1989. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840S21400. Order Num- 
ber DE93007269. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This project was established to provide the analysis and 
business requirements definition which will support the design, de- 
velopment and deployment of an Intelligent Inspection System. The 
project is defined to be integrated with the Shop Floor Control Sys- 
tem of the Production Management Modernization Project (PMHP). 
The Project Leader will report to the Process Automation Leader of 
the Shop Floor control Project Team. 


4204 Heat Transfer and Fluid Flow 


Refer also to citation(s) 11942, 12628, 12781, 12826, 12992, 
13018, 14724 


13446 (ANL/CP—75904) The influence of the rib width on 
the performance of tubes with the separation and reattach- 
ment enhancement mechanism. Arman, B.; Rabas, T.J. Argonne 
National Lab., IL (United States). [1992]. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-921110-38: Winter annual meeting of the 
American Society of Mechanical Engineers (ASME), Anaheim, CA 
(United States), 8-13 Nov 1992). Order Number DE93004248. 
Source: OSTI; NTIS; GPO Dep. 

This paper presents numerically predicted turbulent heat-transfer 
and friction-factor results for tubes with transverse, rectangular ribs 
for different width-to-height ratios. The rib spacing was maintained 
at values where the separated flow over the rib reattached between 
adjacent ribs (i.e. the separation and reattachment enhancement 
mechanism). The mean Nusselt number was found to decrease 
slightly with an increase in the width to height ratio for low Prandtl 
number fluids (Pr = 0.71). However, the trend is more complex for 
higher Prandtl number fluids. The mean Nusselt number can either 
increase or decrease depending on the magnitude of the Prandtl 
number and rib spacing. The friction factors decreased with an 
increase in the width to height ratio and the magnitude of this de- 
crease was somewhat Reynolds number dependent. 


13447 (ANL/CP-—76261) Determination and characteristics 
of the transition to two-phase slug flow in small channels. 
Wambsganss, M.W. (Argonne National Lab., IL (United States)); 
Jendrzejezyk, J.A.; France, D.M. Argonne National Lab., IL (United 
States). [1992]. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-921110- 
36: Winter annual meeting of the American Society of Mechanical 
Engineers (ASME), Anaheim, CA (United States), 8-13 Nov 1992). 
Order Number DE93004250. Source: OST!; NTIS; GPO Dep. 
Two-phase pressure drop was measured in a small horizontal 
rectangular channel (hydraulic diameter = 5.44 mm). The two- 
phase fluid was an air/water mixture at atmospheric pressure 
tested over a mass flux range of 50 to 2000 kg/m*-s. Two-phase 
flow patterns were identified and an objective method was found 
for determining the flow pattern transition from bubble or plug flow 
to slug flow. The method is based on an RMS pressure measure- 
ment. In particular, it is shown that the transition is accompanied 
by a clear and abrupt increase in the RMS pressure when plotted 
as a function of mass quality. Use of the RMS pressure as a two- 
phase flow pattern transition indicator is shown to have advantages 





over pressure-versus-time trace evaluations reported in the litera- 
ture. The transition is substantiated by a clear local change in 
slope in the curve of two-phase pressure drop plotted as a function 
of either Martinelli parameter or mass quality. For high mass 
fluxes, the change in slope is distinguished by a local peak. Some 
degree of substantiation was found in previous work for both of the 
results (the RMS pressure change and the local pressure drop 
change) at the transition to slug flow. 


13448 (ANL/MCT/RP-72673, pp. 104-115) Analytical 
thermal-hydraulics. Bottoni, M.; Chien, T.H.; Domanus, H.M.; 
Schmitt, R.C.; Sun, J.G. Argonne National Lab., IL (United States). 
Materials and Components Technology Div. Apr 1991. In Materials 
and Components Technology Division research summary, 1991. 
199p. Order Number DE93006421. Source: OSTI; NTIS; INIS. 
The main research disciplines of the Analytical Thermal- 
Hydraulics Section are heat transfer; single-phase and multiphase 
fluid flow: and mathematical, phenomenological, and numerical 
modeling. The Section's research activities are divided into three 
major areas: (1) code development, physical modeling, and numer- 
ical simulations for reactor applications, (2) generic casting 


modeling: and (3) fossil energy applications and modeling. 


13449 (ANLU/MCT/RP-—72673, pp. 116-127) Thermal and me- 
chanical sciences. Chen, S.S.; Choi, U.S.; Jendrzejezyk, J.A.; 
Kasza, K.E. Argonne National Lab., IL (United States). Materials 
and Components Technology Div. Apr 1991. In Materials and Com- 
ponents Technology Division research summary, 1991. 199p. 
Order Number DE93006421. Source: OSTI; NTIS; INIS. 

Staff backgrounds and program activities in the Thermal and Me- 
chanical Sciences Section relate to many diverse areas involving 
structural dynamics, thermal hydraulics, heat transfer, fluid flow, 
and vibrations. Staff expertise and experience is primarily in experi- 
mentation and testing, but also extends to modeling. A particular 
strength of the Section is its test facilities. These include the Flow- 
Induced Vibration Test Facility (an 8,000-gpm water flow loop), the 
Flow and Heat Transfer Test Facility (a computer-controlled, 
thermal-hydraulic, transient, nonisothermal, 2,200-gpm water loop), 
a low-velocity water channel, a slurry test facility, an adiabatic two- 
phase flow apparatus, and a 500-gpm water loop. The Section 
performs fundamental research, component development, and per- 
formance testing, and provides consultation. Current activities 
include research in the areas of flow-induced vibration, multiphase 
flow and heat transfer in compact heat exchanger geometries, ice 
slurries for district cooling. advanced energy-transmission fluids, 
and vehicle dynamics and guideways for high-speed trains using 
magnetic levitation. In addition, vibration studies are performed in 
support of the Advanced Photon Source (APS) project, prepara- 
tions are being made for thermal-hydraulic studies in support of the 
new production reactors, and consulting is being carried out for the 
NRC/NRR and the Taiwan Power Company (Taipower). 


13450 (ANL/MCT/RP-77582, pp. 93-102) Analytical thermal- 
hydraulics. Argonne National Lab., IL (United States). Materials 
and Components Technology Div. Nov 1992. In Materials and 
Components Technology Division research summary, 1992. 158p. 
Order Number DE93004228. Source: OSTI; NTIS; INIS. 

The main research disciplines of the Analytical Thermal- 
Hydraulics Section are heat transfer; single-phase and multiphase 
fluid flow; and mathematical, phenomenological, and numerical 
modeling. The Section’s research activities are divided into four 
major areas: (a) code development, physical modeling, and numer- 
ical simulations for reactor applications; (b) thermal analysis of the 
APS storage ring; (c) generic casting modeling; and (d) fossil en- 
ergy applications and modeling. 


13451 (ANLU/MCT/RP-77582, pp. 103-111) Thermal and me- 
chanical sciences. Chen, S.S.; Choi, S.U.; Jendrzejezyk, J.A.; 
Kasza, K.E. Argonne National Lab., IL (United States). Materials 
and Components Technology Div. Nov 1992. In Materials and 
Components Technology Division research summary, 1992. 158p. 
Order Number DE93004228. Source: OSTI; NTIS; INIS. 

Staff backgrounds and program activities in the Thermal and Me- 
chanical Sciences Section represent many diverse areas, including 
structural dynamics, thermal-hydraulics, heat transfer, fluid flow, 
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and vibrations. Staff expertise and experience is primarily in experi- 
mentation and testing, but also extends to modeling. A particular 
strength of the Section is the array of test facilities that it operates. 
These include the Flow-induced Vibration Test Facility (an 8,000- 
gpm water flow loop), the Flow and Heat Transfer Test Facility (a 
computer-controlled, thermal-hydraulic, transient, nonisothermal, 
2,200-gpm water loop), a low-velocity water channel, an ice-slurry 
test facility, an adiabatic two-phase flow apparatus, a small- 
channel heat transfer test apparatus, and a 500-gpm water loop; 
under construction is a high-temperature and high-heat-flux interfa- 
cial heat transfer test apparatus. The Section performs applied 
research and component development and performance testing, 
and it also provides consultation. Current activities include research 
in the areas of flow-induced vibration, multiphase flow and heat 
transfer in small channels, ice slurries for district cooling, contact 
heat transfer for a fusion reactor design, and vehicle/guideway in- 
teraction dynamics for high-speed trains using magnetic levitation. 
Activities in support of the Advanced Photon Source (APS) project 
at ANL include ongoing vibration studies and microchannel cooling 
of the optical elements in the beamline. Consulting is being carried 
out for the Taiwan Power Company (Taipower). 


13452 (CEA-CONF—-11129) Experiments on vibro-impact 
dynamics of loosely supported tubes under harmonic excita- 
tion. Axisa, F.; Izquierdo, P. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1992. [20p.] (CONF-9211195—: International Symposium on Flow- 
Induced Vibrations and Noise, Anaheim, CA (United States), 8-13 
Nov 1992). Source: OSTI; NTIS (US Sales Only); INIS. 
Computational methods have been recently developed by the 
authors and others to predict the working life or the acceptable vi- 
bration limit of tubular structures experiencing fretting-wear caused 
by impact-sliding interaction with loose supports or adjacent struc- 
tures. This problem is of practical interest in various nuclear and 
other industrial components. This paper reports an experimental 
work intended to validate the numerical techniques used to com- 
pute the tube non-linear vibration in presence of impact-sliding 
interaction. Attention is especially focused on the local and time 
averaged dynamical parameters governing the rate of fretting-wear. 
The experiments were carried out on a straight tube excited har- 
monically by a pair of electromagnetic shakers. The tube motion 
was limited by a loose support situated at about midspan. On the 
other hand, numerical simulations of the tests were also per- 
formed. Comparison between test and computational data resulted 
in rather satisfactory agreement, based on the averaged impact 
forces and the wear work rate. Results are also discussed in terms 
of detailed time histories of tube displacement and impact forces. 


13453 (CEA-CONF—-11130) Non-linear vibrations induced 
by fliuidelastic forces in tube bundles. Langre, E. de; Hadj- 
Sadok, C.; Beaufils, B. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1992. [30p.] (CONF-9211195—: International Symposium on Flow- 
Induced Vibrations and Noise, Anaheim, CA (United States), 8-13 
Nov 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

We present in this paper computations of the response of a 
loosely supported tube to fluid elastic forces. Several models of 
forces are considered, including negative damping, coupling forces 
and Price and Paidoussis’ model. Unidirectional and bidirectional 
motions are studied, special attention being paid to the evolution of 
dynamic parameters influencing wear and to the changes in the 
dynamic regimes. The influence of the coefficient of friction is also 
analysed. A corrective methodology is proposed for the use of the 
negative damping model in non-linear computations. 


13454 (CEA-CONF-11154) Random excitation of heat ex- 
changer tubes by two-phase cross-flows. Axisa, F.; Villard, B. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Mecanique et de Technologie. 1992. [21p.] (CONF- 
9211195-: International Symposium on Flow-Induced Vibrations 
and Noise, Anaheim, CA (United States), 8-13 Nov 1992). Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper reports the results of several experimental studies 
performed at CEA, which concern the random forces exerted on 
tube arrays subjected to two-phase cross-flows. A rather large data 
base was obtained in air-water at various void fractions. The data 
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obtained in steam-water and freon refer to the high void fraction 
range which is typically that of PWR steam generators at nominal 
conditions. From this information an empirical correlation between 
the random forces exerted on the tubes and the homogeneous 
void fraction is derived which is found to hold over a large range of 
mass-flux. Furthermore the data referring to the distinct fluid mix- 
tures explored here, are found to collapse reasonably well on the 
same correlation curve. 


13455 (CONF-9209273—1) An analysis of lift forces on 
aerosols in a wall bounded turbulent shear flow. Cherukat, P.; 
McLaughlin, J.B. Clarkson Univ., Potsdam, NY (United States). 
Dept. of Chemical Engineering. [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER13919. From 13. symposium on turbulence; Rolla, MO 
(United States); 22 Sep 1992. Order Number DE93003362. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes work that will lead to a better understand- 
ing of the role of lift forces in the deposition of aerosols on the 
walls bounding a turbulent shear flow. After providing some back- 
ground information about aerosol trajectories that has been 
obtained from computer simulations, new results for the lift force in 
the relevant parameter ranges are presented. 


13456 (DOE/ER/13623-3) Experimental and_ theoretical 
studies of dense fluid mixtures: Final scientific and technical 
report, 1 August 1989-29 February 1992. Cornell Univ., Ithaca, 
NY (United States). School of Chemical Engineering. Dec 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13623. Order Number DE93006070. Source: 
OSTI; NTIS; GPO Dep. 

During the thirty-one months of this grant, extensive measure- 
ments of the speed of sound in three alternative refrigerants and in 
SF, were conducted. Modifications and improvements were made 
to the equipment for measuring interfacial tension in pure fluids 
and mixtures and a new set of measurements of interfacial tension 
over a wide range of temperature and pressure conditions for three 
mixtures of simple fluids was conducted. The results of these inter- 
facial tension measurements were used to show that the new 
corresponding states theory of the variation of surface tension with 
temperature and composition is superior to the previous corre- 
sponding states theory. Computer simulations were performed on a 
system of molecules interacting via a Lennard-Jones potential that 
contained two liquid-vapor interfaces. Careful attention to the 
parameters of the simulation and to achievement of equilibrium illu- 
minated problems that had plagued earlier simulations. 


13457 
laden, turbulent flows: Quarterly progress report No. 1, 
September 1—December 1, 1992. Sinclair, J.L. Carnegie-Mellon 
Univ., Pittsburgh, PA (United States). Dept. of Chemical Engineer- 
ing. [1992]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92PC92540. Order Number 
DE93008208. Source: OSTI; NTIS; GPO Dep. 

The successful prediction of particle-laden, turbulent flows relies 
heavily on the representation of turbulence in the gas phase. Sev- 
eral types of turbulence models for single-phase gas flow have 
been developed which compare reasonably well with experimental 
data. In the present work, a “low-Reynolds” k-e, closure model is 
chosen to describe the Reynolds stresses associated with gas- 
phase turbulence. This closure scheme, which involves transport 
equations for the turbulent kinetic energy and its dissipation rate, is 
valid in the turbulent core as well as the viscous sublayer. Several 
versions of the low-Reynolds k-e closure are documented in the lit- 
erature. However, even those models which are similar in theory 
often differ considerably in their quantitative and qualitative predic- 
tions, making the selection of such a model a difficult task. The 
purpose of this progress report is to document our findings on the 
performance of ten different versions of the low-Reynolds k-e 
model on predicting fully developed pipe flow. The predictions are 
compared with the experimental data of Schildknecht, et al. (1979). 
With the exception of the model put forth by Hoffman (1975), the 
predictions of all the closures show reasonable agreement for the 
mean velocity profile. However, important quantitative differences 
exist for the turbulent kinetic energy profile. In addition, the pre- 
dicted eddy viscosity profile and the wall-region profile of the 
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turbulent kinetic energy dissipation rate exhibit both quantitative 
and qualitative differences. An effort to extend the present compar- 
isons to include experimental measurements of other researchers 
is recommended in order to further evaluate the performance of 
the models. 


13458 (FU-92-7) DRA-1. A test loop for determining fric- 
tion losses in pipe flow. Bjurstroem, H.; Nilsson, J.; Jansson, U. 
Fjaerrvaermeutveckling FVU AB, Nykoeping (Sweden). 30 Jun 
1992. 12p. Order Number DE93770009. Source: OSTI; NTIS. 

An experimental rig has been built to determine friction losses in 
pipe flow. Four interchangeable test sections, with internal diame- 
ters of 10, 13, 20 and 44 mm respectively, may be inserted in the 
loop, two of them simultaneously. The temperature of the circulat- 
ing fluid is varied from 25 to 120 deg C. Its flow-rate may be 
adjusted between 0.5 kg/min and 180 kg/min, depending on which 
test sections are in use. The mean wall shear stress that can be 
obtained is in excess of 100 Pa. The rig will be used to study the 
drag reducing effect and to characterize drag reducing additives. 


13459 (1C—92/374) On temperature distribution in non- 
participating medium with radiation boundary condition. 
Naseem, A. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1992. [8p.] Source: OSTI; NTIS (US Sales Only); INIS. 
Flow of Walters liquid B model is considered to obtain tempera- 
ture distribution and the Nusselt number in non-participating 
medium with radiation boundary condition. The influence of visco- 
elasticity on the Nusselt number is discussed. (author). 4 refs. 


13460 (KAPL-4738) Measurement of velocities in gas- 
liquid two-phase flow using Laser Doppler Velocimetry. 
Vassallo, P.F.; Trabold, T.A.; Moore, W.E.; Kirouac, GJ. Knolls 
Atomic Power Lab., Schenectady, NY (United States). Sep 1992. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC12-76SN00052. Order Number DE93008083. Source: 
OSTI; NTIS; GPO Dep. 

Measurements of bubble and liquid velocities in two-phase flow 
have been made using a new forward/backward scattering Laser 
Doppler Velocimetry (LDV) technique. This work was performed in 
a 6.4 by 11.1 mm vertical duct using known air/water mixtures. A 
standard LDV fiber optic probe was used to measure the bubble 
velocity, using direct backscattered light. A novel retro-reflector and 
lens assembly permitted the same probe to measure the liquid ve- 
locity with direct forward-scattered light. The bubble velocity was 
confirmed by independent measurements with a high-speed video 
system. The liquid velocity was confirmed by demonstrating the 
dominance of the liquid seed data rate in the forward-scatter mea- 
surement. Experimental data are presented to demonstrate the 
accuracy of the technique for a wide range of flow conditions, from 
bubbles as small as 0.75-mm-diam to slugs as large as 10-mm 
wide by 30-mm long. In the slug regime, the LDV technique per- 
formed velocity measurements for both phases, for void fractions 


up to 50%, which was the upper limit of our experimental investiga- 
tion. 


13461 (KFK-5050, pp. 138-151) Investigation of phase 
transport mechanisms in air-water bubbly flow in vertical 
channels. Class, G. (Kernforschungszentrum Karlsruhe (Ger- 
many). IRE); Eberle, F.; Gering, G.; Kruse, H.; Meyder, R.; Philipp, 
P.; Lang, G.; Sengpiel, W. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Nukleare Sicherheitsforschung. Aug 
1992. (In German). In Research work for improving LWR safety. 
1991 annual report. 288p. Order Number DE93771917. Source: 
OSTI; NTIS (US Sales Only); INIS. 

For evaluation of the resistivity probe data towards an estimation 
of bubble size, the model of spherical bubble geometry seems to 
be suitable under the test conditions investigated. Measurement of 
the total number of bubbles passing through the channel cross- 
sectional flow area at different axial locations reveals a decrease in 
downstream direction along with a corresponding increase of the 
average bubble size - an indication of the occurance of bubble 
coalescence probably in the near-wall layer of high bubble concen- 
trations. It could be observed that the bubbles size in terms of the 
bubble diameter may have a remarkable influence onto the pro- 
cess of transveral bubble migration. There seems to exist a 





‘criutical’ bubble diameter which when exceeded, suppresses bub- 
ble migration towards the wall. (orig/DG). 


13462 (LA-UR-92-3468) Implementation of the Turn 
Function Method in a three-dimensional, parallelized hydrody- 
namics code. O'Rourke, P.J.; Fairfield, M.S. Los Alamos National 
Lab., NM (United States). [1992]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930372-1: 1993 international simulators conference on 
high performance computing, Arlington, VA (United States), 29 Mar 
- 1 apr 1993). Order Number DE93003744. Source: OSTI; NTIS; 
GPO Dep. 

We describe the implementation of the Turn Function Method in 
KIVA-F90, a version of the KIVA computer program written in the 
FORTRAN 90 programming language that is used on some mas- 
sively parallel computers. The Turn Function Method solves both 
linear momentum and vorticity equations in numerical calculations 
of compressible fluid flow. Solving a vorticity equation allows vortic- 
ity to be both conserved and transported more accurately than in 
traditional methods for computing compressible flow. This first im- 
plementation of the Turn Function Method in a three-dimensional 
hydrodynamics code involved some modification of the original 
method and some novel numerical difference approximations. In 
particular, a penalty method is used to keep the divergence of the 
computed vorticity field close to zero. Difference operators are also 
defined in such a way that the finite difference analog of V -(V x 
u) = 0 is exactly satisfied. Three example problems show the 
increased computational cost and the accuracy to be gained by us- 
ing the Turn Function Method in calculations of flows with rotational 
motion. Use of the Method can increase by 60% the computational 
times of the Euler equation solver in KIVA-F90, but we conclude 
this increased cost is justified by the increased accuracy. 


13463 (PNL-SA-21137) Design and testing of ultralite 
fabric reflux tubes. Pauley, K.A.; Antoniak, Z.I.; King, L.L.; Hollen- 
berg, G.W. Pacific Northwest Lab., Richland, WA (United States). 
Jan 1993. 8p. Sponsored by National Aeronautics and Space Ad- 
ministration, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-930103-30: 10. symposium on space 
nuclear power and propulsion, Albuquerque, NM (United States), 
10-14 Jan 1993). Order Number DE93007875. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes the design, fabrication, and testing of Ultra- 
lite Fabric Reflux Tubes intended to provide thermal control for a 
Lunar Colony. The Ultralite Fabric Reflux Tubes, under this phase 
of development, are constructed of thin-walled copper liners over- 
wrapped with aluminoborosilicate fabric. These devices were 
constructed and tested in air at the Pacific Northwest Laboratory 
and subsequently taken to the NASA Johnson Space Center for 
thermal vacuum experimentation. 
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Refer also to citation(s) 12862, 13169, 13195, 13431, 13686, 
13698, 13701, 13707, 14630 


13464 (ANUMCT/CP-77181) Obtaining high-resolution im- 
ages of ceramic from 3-D x-ray microtomography by 
region-of-interest reconstruction. Sivers, E.A.; Holloway, D.A.; 
Ellingson, W.A. Argonne National Lab., IL (United States). [1992]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930164—9: 17. annual confer- 
ence on composites and advanced ceramics, Cocoa Beach, FL 
(United States), 11-15 Jan 1993). Order Number DES93006796. 
Source: OSTI; NTIS; GPO Dep. 

3-D X-Ray imaging technology, when applied to advanced ce- 
ramics, is limited in some cases by detector sensitivity. This 
limitation can be overcome to some degree by the use of region- 
of-interest (ROI) reconstruction software. We have developed such 
software and applied it to 28 mm-diameter, injection-molded SigN4 
with known hole-type defects ranging in diameter from 25.4, um to 
508 um. We have also applied the ROI concept to large (22 cm)- 
diameter SigN, turbocharger rotors, demonstrating the ability to 
resolve only the critical blade-hub region for each blade. 
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13465 (CEA-R-5623) Image processing applied to auto- 
matic detection of defects during ultrasonic examination. 
Moysan, J. Institut National des Sciences Appliquees (INSA), 69 - 
Villeurbanne (France); CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Direction des Technologies Avancees. 
Oct 1992. [251p.] (In French). Source: OSTI; NTIS (US Sales 
Only); INIS. 

This work is a study about image processing applied to ultra- 
sonic BSCAN images which are obtained in the field of non 
destructive testing of weld. The goal is to define what image pro- 
cessing techniques can bring to ameliorate the exploitation of the 
data collected and, more precisely, what image processing can do 
to extract the meaningful echoes which enable to characterize and 
to size the defects. The report presents non destructive testing by 
ultrasounds in the nuclear field and it indicates specificities of the 
propagation of ultrasonic waves in austenitic weld. It gives a state 
of the art of the data processing applied to ultrasonic images in 
nondestructive evaluation. A new image analysis is then devel- 
oped. It is based on a powerful tool, the co-occurrence matrix. This 
matrix enables to represent, in a whole representation, relations 
between amplitudes of couples of pixels. From the matrix analysis, 
a new complete and automatic method has been set down in order 
to define a threshold which separates echoes from noise. An auto- 
matic interpretation of the ultrasonic echoes is then possible. 
Complete validation has been done with standard pieces. 


13466 (DPW-53-321) Savannah River Plant trip report. Mc- 
Keehan, M. Du Pont de Nemours (E.|.) and Co., Wilmington, DE 
(United States). Explosives Dept. 29 Jan 1953. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SRO00001. (SR/H-261). Order Number DE93004341. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

On January 22, 1953, M. McKeehan visited the Savannah River 
Plant. The purpose of the visit was to investigate new develop- 
ments in non-destructive testing. 


13467 (ENEA-RT-INN—91-05) Ultrasonic microscopy for ce- 
ramic materials inspection. Cappabianca, C.; Minter, J.; Sturges, 
D. ENEA, Casaccia (Italy). Area Energia e Innovazione; Garrett 
Corp., Phoenix, AZ (United States); General Electric Co., Cincin- 
nati, OH (United States). 1992. 31p. (In italian). (RT/INN—91-05). 
Order Number DE93769327. Source: OSTI; NTIS (US Sales Only). 

Worldwide interest in the use of ceramics and ceramic compos- 
ites as key load-bearing materials for gas turbine, aerospace, and 
other advanced engineering applications, has led to the need for 
inspection techniques capable of detecting unusually small struc- 
tural anomalies, e.g., surface wear, cracks, laser damage, etc. One 
of the fiew techniques affording such a capability is ultrasonic mi- 
croscopy, an imaging technique using tightly-focused sound beams 
at frequencies typically up to 50 MHz. Some foundamentals of this 
technology are reviewed, and examples are given of its application 
to a variety of ceramic materials. 


13468 (IS-M-738) On the differentiation of diffusion bond 
strength using the total acoustic energy reflected from the 
bond. Ojard, G.C. (Pratt and Whitney, West Palm Beach, FL 
(United States)); Buck, O.; Rehbein, D.K.; Hughes, M.S. Ames 
Lab., IA (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
(CONF-920799—4: Review of progress in quantitative non destruc- 
tive evaluation (NDE), La Jolla, CA (United States), 19-24 Jul 
1992). Order Number DE93008073. Source: OSTI; NTIS; GPO 
Dep. 

Single frequency reflection coefficients and reflected energy over 
a broad acoustic band (2-15 MHz), and the mechanical bond 
strength were evaluated on diffusion bonds in CwCu, Cuw/Ni, and 
Ti-6AI-4V/self. Results indicate that energy data are more sensitive 
to small bond strength changes as predicted by Parseval’s theo- 
rem. In all cases, the energy reflected mainly originates at voids 
still present at the original interface location. Other microstructural 
features caused by the interdiffusion appear to diminish the re- 
flected energy. 7 refs., 4 figs. 


13469 (NREL/CP-412-5007, pp. 25.1-25.9) Accelerated life 
testing of devices with S/S, S/L, and S/G interfaces. Fischer, 
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R.M. (8M Co., St. Paul, MN (US)); Ketola, W.D.; Martin, J.; Jor- 
gense, G.; Mertzel, E.; Pernisz, U.; Zerlaut, G. National Renewable 
Energy Lab., Golden, CO (United States). Sep 1992. (CONF- 
9112112-: Current status, research needs, and opportunities in 
applications of surface processing applications to transportation 
and utilities technologies, Washington, DC (United States), 10-12 
Dec 1991). In Current status, research needs, and opportunities in 
applications of surface processing to transportation and utilities 
technologies: Proceedings of a December 1991 workshop. 426p. 
Order Number DE92016446. Source: OSTI; NTIS. 

The mission of the task group on accelerated life testing was to 
Identify those areas in a service life predicting methodology used 
in a natural weathering environment that require additional re- 
sources. The efforts of this task group support the overall goals of 
the other Task Groups in the Surface Processing Workshop. The 
natural weatering environment includes the primary weathering 
stresses of light, heat, and water plus the effects of airborne partic- 
ulates (dust and dirt), pollutants, acid rain/dew, and biological 
agents (mildew, algae, etc). No particular device or material was 
emphasized in these discussions, but rather an overall evaluation 
of the current state of service life predictions for materials, in gen- 
eral, was considered. Because emerging advanced materials 
demonstrate ever increasing lifetimes, new approaches to service 
life prediction are necessary. For example, significant improve- 
ments in the lifetimes of polymeric materials - up to 10, 20, or 30 
years - are anticipated. The use of natural weathering at exterior 
exposure sites to establish service life is no longer viable for these 
long-lived materials. Recent generation automotive coatings have 
exhibited substantial gloss loss and, sometimes, color shift in 1 to 
2 years of Florida exposure. With the advent of base coat/clear 
coat technologies, automotive coatings now show little change in 5 
to 10 years of similar exposure. The introduction of fluorocarbon 
paint systems may well increase lifetimes to 20 to 30 years as they 
have in architectural coatings. Accelerated test methods will be- 
come even more important in the near future than they have been 
in the past. This report will discuss the reasons for some of the 
frustration of lifetime prediction and, therfore, the need for new ap- 
proaches to service life predictions. These new methodologies will 
require significant resources and a multidisciplined approach to ad- 
dress this complex and very difficult problem. 


13470 (SAND-92-2763) Testing technology, January 1993: 
A Sandia technology bulletin. Goetsch, B. (ed.). Sandia National 
Labs., Albuquerque, NM (United States). Jan 1993. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93007417. Source: OSTI; NTIS; 
GPO Dep. 

This bulletin from Sandia Laboratories presents current research 
on testing technology. Fiber optics systems at the Nevada Test 
Site is replacing coaxial cables. The hypervelocity launcher is be- 
ing used to test orbital debris impacts with space station shielding. 
A digital recorder makes testing of high-speed water entries possi- 
ble. Automobile engine design is aided by an instrumented head 
gasket that detects the combustion zone. And composite-to-metal 


strength and fatigue tests provide new data on joint failures in wind 
turbine joint tests. 


4210 Combustion Systems 


Refer also to citation(s) 13373, 13383, 13384, 13385, 
13387, 13395 


13386, 


4220 Mining and Underground Engineering 
Refer also to citation(s) 12808 


4230 Marine Engineering 
Refer also to citation(s) 13075 


13471 (NEI-NO-314) Nonlinear analysis of reinforced con- 
crete structures exposed to transient loading. Hoeiseth, K.V. 
Trondheim Univ. (Norway). Norges Tekniske Hoegskole. Mar 1992. 
164p. Order Number DE93769951. Source: OSTI; NTIS. 
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The present study deals with nonlinear analysis of reinforced 
concrete structures exposed to transient dynamic loadings. These 
are loadings which produce a significant transient contribution to 
the structural response, such as blasts and impacts. Transient 
loadings involve vibrations in the complete frequency domain, from 
the lowest modes, pertaining to the global shapes of deformation, 
to the high frequency modes, associated with stress waves. The 
numerical analyses are carried out by a discretization in space and 
time, by means of the Finite Element method and the Average 
Acceleration time integration algorithm, respectively. The Finite Ele- 
ment program FENRIS has served as a framework in the study. 
Concerning the applied elements, the program is based on a Total 
Lagrangian description of motion. Nonlinear geometric behavior is 
accounted for by use of the Green strain definition. In conjunction 
with Green strain, the second Piola-Kirchhoff stress tensor is 
applied. Concrete sections are modeled by an eight node hexahe- 
dron, while a two node bar element is applied for reinforcement 
bars. The main topic of the present study concerns constitutive 
modeling of reinforced concrete. A brief overview of the mechanical 
properties of concrete and reinforcement steel, and the influence of 
high rate loading, is given. A three-dimensional constitutive model 
for concrete is presented. The model is based on the elastic- 
viscoplastic theory of Perzyna, combined with the smeared crack 
approach of Ottosen and Dahlblom. The strain rate influence on 
the compressive strength of concrete is accounted for. Reinforce- 
ment steel is treated as an elastic-viscoplastic material, taking 
account of the strain rate influence on the yield stress. 49 refs., 62 
figs., 6 tabs. 


4250 Power Cycles 


13472 (LA-UR-92-4136) Malone refrigeration. Swift, G.W. 
Los Alamos National Lab., NM (United States). [1992]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-930525-1: 6. international Stirling engine 
conference and exhibition, Rotterdam (Netherlands), 26-28 May 
1993). Order Number DE93005439. Source: OSTI; NTIS; GPO 
Dep. 

Malone refrigeration is the use of a liquid near its critical point, 
without evaporation, as working fluid in a refrigeration cycle such 
as the Stirling cycle. We discuss relevant properties of appropriate 
liquids, and describe two Malone refrigerators. The first completed 
several years ago, established the basic principles of use of liquids 
in such cycles. The second, now under construction, is a linear, 
free-piston machine. 
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Refer also to citation(s) 12373, 12923, 13286, 13362, 13470, 
13521, 13524, 13591, 13673, 13678, 13683, 13696, 13701, 13702, 
13713, 13726, 14106, 14486, 14630, 14693, 14694, 14696 


13473 (ENEA-RT-INN—90-63) Effects of superelastic and 
electron-electron collisions on self-sustained XeCl laser mod- 
eling and kinetic code simplification. Letardi, T.; Fang, H.; Fu, 
S. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta. 1992. 
25p. (RT/INN—90-63). Order Number DE93769378. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The effects of superelastic and electron-electron collisions on 
self-sustained XeCl laser modeling are studied in detail by compar- 
ing the modeled laser performance with the experimentally 
measured values in different pump conditions. The paper presents 
several compact kinetic codes that utilize a Boltzmann equation 
with the e-e collisions neglected. This permits a meaningful 
reduction of the CPU time and acceptable agreement with the ex- 
perimental results, so the simplified codes could be used to model 
more complex systems (parallel or series discharges) in reasonable 
CPU time. The approximation of the simplification is discussed. 


13474 (ENEA-RT-INN—91-28) Gain saturation in bunched 
free electron iasers. Dattoli, G.; Giannessi, L.; Cabrini, S.; Loreto, 
V. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta. 1991. 
15p. (RT/INN—91-28). Order Number DE93769326. Source: OST]; 
NTIS (US Sales Only). 





This paper shows that gain saturation scaling can be extended 
to the FEL (free electron laser) operating in the pulsed regime, 
thus including lethargy and longitudinal mode competition effects. A 
model is proposed for gain saturation in free electron lasers oper- 
ating with bunched electron beams. A simple method to evaluate 
the steady state intensity as a function of the optical cavity length 
is given and the result is in close agreement with the intensity 
measured in the Los Alamos FEL experiment. 


13475 (ENEA-RT-INN-91-32) Some design limitations for 
large aperture high energy per pulse excimer lasers. Letardi, 
T.; Bollanti, S.; Di Lazzaro, P.; Flora, F.; Lisi, N.; Zheng, C.E. 
ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta. 1992. 
27p. (RT/INN—91-32). Order Number DE93769324. Source: OSTI; 
NTIS (US Sales Only). 

Scientific and industrial applications of UV discharge excimer 
lasers have stimulated considerable interest in developing high av- 
erage and peak power laser systems. Although one joule per 
pulse, hundred watt excimer laser devices can be found on the 
market, there is still a demand for further scaling the discharge 
systems to larger sizes, since some potential applications, such as 
large area material processing, X-ray production, short pulse ampli- 
fication and so on, require higher average power multi-joule per 
pulse laser output. This paper first discusses some discharge sys- 
tem scaling problems, and then, presents some experimental 
results, which were obtained with a 10 liter (10 x 10 x 100 cm) 
active volume, X-ray preionized discharge pumped XeCl laser sys- 
tem. For example, it was found that it is essential to use a very 
short, intense X-rays as an ionizing source in order to have an effi- 
cient preionization result, and that by improving the uniformity of 
both the electric field and the preionization intensity distribution in 
the electrode gap, and further compressing the X-ray pulse dura- 
tion, much more laser energy may be obtained. 


13476 (ENEA-RT-INN—91-51) Fourier expansions and multi- 
variable generalized Bessel functions. Dattoli, G.; Torre, A.; 
Chiccoli, C.; Lorenzutta, S.; Maino, G.; Richetta, M. ENEA, Frascati 
(Italy). Dipt. Sviluppo Tecnologie di Punta; Istituto Nazionale di 
Fisica Nucleare, Bologna (italy). 1992. 19p. Order Number 
DE93769393. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of on-going ENEA (Italian Agency for New 
Technology, Energy and the Environment) studies in the field of 
free electron laser physics, this paper discusses the link between 
generalized Bessel functions (GBF) and other special functions us- 
ing the trigonometric series and the generalized Jacobi-Anger 
expansion. It also shows how a new multi-variable class of Hermite 
polynomials can be introduced and briefly discusses their rele- 
vance to physical problems. It concludes with an analysis of the 
role played by GBFs in the problem of radiation emitted by a 
charge constrained to a non-linear oscillation. 


13477 (ENEA-RT-INN—91-53) Relaxed excited states of 
color centers. Baldacchini, G. ENEA, Frascati (Italy). Dipt. 
Sviluppo Tecnologie di Punta. 1992. 51ip. (CONF-9106422-1: 
NATO ASI on optical properties of excited states in solids, Erice 
(Italy), 16-30 Jun 1991; RT/INN—91-53). Order Number 
DE93769355. Source: OSTI; NTIS (US Sales Only). 

Color centers in alkali halides display an optical cycle which has 
been, and it is still today, a model case for similar processes in 
other materials. Moreover, the luminescence of some color centers 
is so efficient that it has been used in laser applications. However, 
the quantum state from which the emission of light is originated, 
the so called relaxed excited state (RES), is not very well known. 
Indeed, in spite of the wealth of experimental results collected and 
of the theoretical approaches attempted, an exact description of 
the RES is still missing. This paper, confined mainly to F centers 
which are the simplest point defects in crystals, contains a review 
of the main experimental evidences which has some light on the 
nature of the RES, with special emphasis on the latest magneto- 
optical experiments. Also, a description of the theoretical models is 
attempted whenever required by a particular argument. 


13478 


(ENEA-RT-INN-91-61) Exact treatment of sponta- 
neous emission in helical and solenoidal magnetic field. 
Dattoli, G.; Cabrini, S.; Giannessi, L.; Loreto, V. ENEA, Frascati 
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(Italy). Dipt. Sviluppo Tecnologie di Punta. 1992. 15p. Order Num- 
ber DE93769394. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of free electron laser physics studies, this 
paper discusses the spectral properties of the radiation emitted by 
electrons moving in helical undulators and solenoids. The analysis 
is exact, in the sense that the electron beam is not assumed to be 
ultra-relativistic but the far-field condition is still retained. The low 
energy corrections, limits of validity of the usual approximations, 
and the relevance of results to gyratron-type devices are also dis- 
cussed. 


13479 (ETDE-IT—93-39) R.F. photocathode guns triggered 
by synchrotron light. Dattoli, G.; Giannessi, L.; Serafini, L. ENEA, 
Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta; Istituto 
Nazionale di Fisica Nucleare, Milan (Italy). 1992. 9p. (CONF- 
9206193-24: Advanced accelerator concepts workshop, Port 
Jefferson, NY (United States), 14-20 Jun 1992). Order Number 
DE93769373. Source: OSTI; NTIS (US Sales Only); INIS. 

Free Electron Lasers (FEL) operating at short wavelengths de- 
mand high phase space electron density, i.e., low emittances, low 
energy spread and high current beams. The RF photocathode gun 
seems to be the best solution for achieving such requirements. 
One of its drawbacks when compared to a more conventional solu- 
tion such as thermionic injection is that the latter allows the filling 
of all the buckets of the accelerating field; while in a photocathode 
driven gun, the maximum repetition rate is limited by the maximum 
operating frequency of the driving laser. There is however a natural 
way to overcome the problem. The coherence properties of the 
laser light are indeed not necessary to trigger the cathode. What is 
required is enough optical power to extract the necessary charge 
from the cathode surface. A possible source of radiation might be 
the synchrotron light emitted by the bunch of electrons itself, while 
traversing a magnetic structure like a wiggler or undulator. 


13480 (ETDE-IT-93-44) Self-injected XeCl excimer laser. Di 
Lazzaro, P.; Flora, F.; Gerardino, A.; Letardi, T. ENEA, Frascati 
(Italy). Dipt. Sviluppo Tecnologie di Punta. 1992. 5p. (CONF- 
920959-3: 9. international symposium on gas flow and chemical 
lasers, Heraklion (Greece), 21-25 Sep 1992). Order Number 
DE93769388. Source: OSTI; NTIS (US Sales Only); INIS. 

This papers reports on the results of a research effort in wich 
short and continuously tunable (2 ns-100 ns) UV laser pulsewidths 
were obtained for the first time by applying the intracavity injection 
technique to a long pulse, X-ray preionized XeC!i laser, with re- 
markable stability and reproducibility characteristics. 


13481 (ETDE-IT-93-57) Color center lasers. Baldacchini, G.; 
Grassano, U.M.; Tonelli, M. ENEA, Frascati (Italy). Dipt. Sviluppo 
Tecnologie di Punta; Rome Univ. Il (Italy). Dipt. di Fisica; Pisa 
Univ. (Italy). Dipt. di Fisica. 1992. 58p. (In Italian). Order Number 
DE93769400. Source: OSTI; NTIS (US Sales Only); INIS. 

Color centers in alkali halides display an optical cycle which 
possesses very interesting features, e.g., a Stokes shifted lumines- 
cence with high quantum efficiency. Only two of the energy states 
of color centers, the ground and relaxed excited states, are appre- 
ciably populated during excitation (the latter having an inverted 
population condition at any pumping rate), and only a few families 
of color centers have enough optical gain to sustain a laser effect. 
Often, color centers in some materials display thermal and optical 
instabilities so that only three families of color centers are com- 
monly used in laser systems. They are the F-a and F-b centers 
which emit in the 2.2 - 3.5 micron interval, the F-a(T1) centers in 
the range of 1.4 - 1.7 microns, and the F2+, and F2+,y centers 
emitting in the 1.5 - 2.1 micron range. Color center lasers with 
these centers and other ones have been used in spectrometers 
controlled by computer systems and, in this way, a monochromatic 
beam of high spectral quality is obtained by continuously tuning in 
the emission band of the particular color center employed. 


13482 (ETDE-IT—93-60) First operation of compact FEL in 
millimeter wave region. Ciocci, F.; Bartolini, R.; Doria, A.; Galler- 
ano, G.P.; Kimmitt, M.F.; Messina, G.; Renieri, A. ENEA, Frascati 
(Italy). Dipt. Sviluppo Tecnologie di Punta. 1992. 14p. (CONF- 
9208142-21: 14. international free electron laser conference, Kobe 
(Japan), 23-28 Aug 1982). Order Number DE93769402. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The sub-mm FEL facility at Frascati has been designed and built 
to test different beam-wave interacting structures in the spectral 
range from the far-infrared to millimeter waves. The accelerator, the 
electron beam (e-beam) transport line and the resonator chamber 
satisfy the requirements of compactness, flexibility to suit changing 
experimental set-ups and ease of operation. This paper reports the 
first operation of the compact free-electron laser at wavelengths in 
the range between 2 and 2.6 mm with ouput power up to 1 kW in 4 
us pulses. The innovative characteristic of this device, driven by a 
2.3 MeV microtron, is its considerable small size, obtained by using 
a short undulator with a 2.5 cm period and a length of 22.5 cm. 


13483 (ETDE-IT—93-76) Laser optical equipment. Emiliani, 
G. ENEA, Casaccia (Italy). Area Energia e Innovazione. 1992. 10p. 
(In Italian). Order Number DE93774302. Source: OSTI; NTIS (US 
Sales Only). 

Published in Optolaser. 

The Italian laser optics market is currently experiencing difficul- 
ties in providing a satisfactory response to demand by national 
industry and research institutes for unconventional laser optical 
equipment, e.g., high reflectance metallic mirrors for COz2 lasers, 
and optics for laser cavities. This paper analyzes the underlying 
reasons for this situation, examines the industry's requirements for 
improved products (e.g., greater flexibility on the part of equipment 
designers, designer skills up-grading, advanced materials research, 
new laboratories, etc.), offers some suggestions with regard to 
R&D investment planning in this sector, and outlines the role to be 
played by ENEA (the Italian Agency for New Technology, Energy 
and the Environment) in laser optics equipment commercialization. 


13484 (KCP-613-4983) Infrared vacuum soldering process 
for thick-film hybrid microcircuits: Final report. Brown, R.W. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Feb 1993. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00613. Order 
Number DE93007483. Source: OSTI; NTIS; GPO Dep. 

An infrared vacuum soldering (IVS) process was developed for 
thick-film hybrid microcircuits (HMCs) being manufactured at Allied- 
Signal Inc., Kansas City Division (KCD). Sample HMCs were 
assembled and destructively tested to determine the intermetallic 
growth of the thick-film metallization when soldered to a mounting 
plate using 50-indiur/50-lead solder and 63-tin/37-lead solder. The 
large voids in a solder joint reduce the area of solder contact to the 
metallization and contribute to nonuniform stress across the sub- 
strate. The indium-rich areas that feed the intermetallic growth in 
the solder joint can cause the electrical ground of the microcircuit 
to fail when enough of the remaining gold is consumed, affecting 
the ceramic-to-gold adhesion properties. Vacuum soldering has re- 
duced the voids to between 1 to 5 percent, as compared to 50 
percent using the belt soldering process. The development of IVS 
has provided a process that is more efficient, safer, easier to main- 
tain, and more economical to operate than CVS but which still 
restricts the amount of intermetallic growth and reduces the voids 
in the solder joint. The IVS process was characterized and re- 
leased for production in January 1991. 


13485 (LA-SUB-93-13) Surface discharge photoinitiation of 
pulsed chemical lasers: Final technical report. Los Alamos Na- 
tional Lab., NM (United States); Schafer (W.J.) Associates, Inc., 
Chelmsford, MA (United States). 20 Oct 1992. 92p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (WJSA-R-92-B-012). Order Number DE93006337. 
Source: OSTI; NTIS; GPO Dep. 

This report summarizes the work carried out during GFY’92 un- 
der the contract entitled Surface Discharge (SD) Photoinitiation 
Pulsed Chemical Lasers. This work consisted of technical ana- 
lyzes, memos and on-site test support. We considered SD design 
issues for both pulsed chemical lasers and photodissociation iodine 
lasers. Due to the similarity in the absorption band the require- 
ments on the SD light source are very similar. The SD systems 
can be utilized for either type of laser. Both rectangular and 
cylindrical SD configurations were analyzed. The cylindrical config- 
uration is simpler, provides direct ultraviolet coupling into the laser 
medium, is smaller and lighter and is better for voltage stand-off in 
multiple module configurations. But the impedance matching be- 
tween the electrical circuit and the SD plasma is more difficult with 
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the cylindrical geometry unless small diameter cavities can be em- 
ployed. A cylindrical configuration is preferred if the laser energy 
density is high enough for the diameter to be less than about 10 
em. A single rectangular SD module was tested for the first time at 
high voltage and worked very well. The four module system was 
integrated into the laser and SD tests conducted. Laser operation 
both in the DF-COz mode at 10.6 um and the DF mode at about 
3.8 um were investigated. This is the first time a SD has been 
used in this configuration to produce laser energy outputs at the 
levels achieved. A weight scaling analysis of the pulsed power sys- 
tem was undertaken to support the application of this laser system. 
The pulsed power system will weigh 50 to 100 Ibs. and provide 10 
to 100 shots at repetition rates of less then 1 Hz. We concluded 
that the most practical approach to producing efficient ultraviolet 
emission from the SD at the short pulses needed for photoinitia- 
tion, and on the SD areas needed for the laser operation, employs 
a single capacitor bank rather than a pulser-sustainer approach. 


13486 (LA-UR-93-289) Simultaneous determination of gain 
parameters in steady state lasers. Jensen, C.C.; Branning, D.A.; 
Marchbanks, R.D. Los Alamos National Lab., NM (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-921256-1: 1992 
international conference on lasers, Houston, TX (United States), 7 
Dec 1992). Order Number DE93007389. Source: OSTI; NTIS; 
GPO Dep. 

The optical gain parameters of pulsed steady-state lasers, such 
as dye and excimer lasers, are determined from a single set of ex- 
periments from either a laser oscillator or an amplifier. The gain 
parameters determined by this technique are the small-signal gain 
coefficient, the saturation intensity for stimulated emission, the sat- 
uration fluence for stimulated emission, and the non-saturable 
absorption coefficient. The measured saturation properties of laser 
amplifiers and oscillators are used in a data fitting routine that finds 
all of the gain parameters simultaneously. The values of the gain 
parameters are determined with greater accuracy than by the 
conventional methods of measuring each of the parameters individ- 
ually. The knowledge of the values of all the gain parameters allows 
for the determination of fluorescence lifetime of a gain medium. 


13487 (SAND-—92-1973C) FALCON nuclear-reactor-pumped 
laser program and wireless power transmission. Lipinski, R.J.; 
Pickard, P.S. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930258— 
1: 1. annual wireless power transmission conference, San Antonio, 
TX (United States), 23-25 Feb 1993). Order Number DE93007607. 
Source: OSTI; NTIS; GPO Dep. 

FALCON is a high-power, reactor-pumped laser concept. The 
major strengths of a reactor-pumped laser are (1) simple, modular 
construction, (2) long-duration, closed-cycle capability, (3) 
self-contained power, (4) compact size, and (5) a variety of wave- 
lengths (from visible to infrared). Reactor-pumped lasing has been 
demonstrated experimentally in various mixtures of xenon, argon, 
neon, and helium at wavelengths of 585, 703, 725, 1271, 1733, 
1792, 2032, 2630, 2650, and 3370 nm with intrinsic efficiency as 
high as 2.5%. Powers up to 300 W for 2 ms have been demon- 
strated. Projected beam quality for FALCON is good enough that 
frequency doubling at reasonable efficiencies could be expected to 
yield wavelengths at 353, 363, 636, 867, 896, 1016, 1315, 1325, 
and 1685 nm. Appropriate missions for FALCON are described and 
include power beaming to satellites, the moon, and unmanned 


surveillance planes; lunar mapping; space debris removal; and 
laser propulsion. 


13488 (SAND-92-2067C) Internal current probing of inte- 
grated circuits using magnetic force microscopy. Campbell, 
A.N.; Cole, E.|. Jr.; Dodd, B.A.; Anderson, R.E. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930354—2: International reliability physics 
conference, Atlanta, GA (United States), 22-25 Mar 1993). Order 
Number DE93006752. Source: OSTI; NTIS; GPO Dep. 

Magnetic force microscopy (MFM) has been applied to image 
currents in internal IC conductors. We present a model for the 
MFM imaging of IC currents, describe MFM signal generation, and 





demonstrate the ability to analyze current direction and magnitude 
with a sensitivity of ~ 1 mA de and ~ 1 pA ac. Our experimental 
results are a significant improvement on the 100 mA ac resolution 
previously reported using an electron beam to detect IC currents 
1}. 


13489 (SAND-92-2103C) A comparison of moisture resis- 
tance with different types of end-terminations in ceramic 
capacitors. Brooks, R.A. (Sandia National Labs., Albuquerque, NM 
(United States)); Hall, C.A.; Enke, G.M. Sandia National Labs., Al- 
buquerque, NM (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930394-2: 13. capacitor and resistor technology sympo- 
sium: CARTS ‘93, Costa Mesa, CA (United States), 8-11 Mar 
1993). Order Number DE93007600. Source: OSTI; NTIS; GPO 
Dep. 

Failures (shorts) were observed in MIL-C-20 like, molded-case, 
radial-leaded, ceramic capacitors after a low-voltage, 85%-relative- 
humidity, 85°C test was performed. Case removal revealed silver 
whisker growth on the chips between the non-coated solder area 
of the end-terminations where the radial leads extend from the 
chip. Insulation-resistance failures were observed in MIL-C-123 
like, mokded-case, radial-leaded, ceramic capacitors after moisture 
resistance, normal voltage testing (MIL STD 202 Method 106) was 
performed. In the case of the MIL-C-123 capacitors, no silver mi- 
gration was observed. Three lots of molded-case, radial-leaded, 
MIL-C-123 capacitors with experimental end-terminations, were 
fabricated by KEMET Electronics Corporation, Greenville, South 
Carolina from a single chip lot. Three control lots with standard sil- 
ver end-terminations were also fabricated. Each of the control lots 
was processed with each of the experimental lots through the sub- 
sequent processing and testing steps. This paper describes the 
different end-terminations, testing and evaluation of these three ex- 
perimental lots and their counterpart control lots. These included a 
4,000-hour, 85%-relative humidity, 85°C. test and multiple cycles 
of moisture, normal voltage (MIL STD 202 Method 106) tests. 


13490 (SAND-92-2422C) Laser safety training programs 
for a large and diverse research and development laboratory. 
Stocum, W.E. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-921233— 
2: International laser safety conference on non-beam hazards, 
Cincinnati, OH (United States), 1-4 Dec 1992). Order Number 
DE93006291. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories is a large multiprogram Research 
and Development laboratory which is operated by a contractor for 
the US Department of Energy. In the Laboratories, lasers are both 
the subject of research and the tools that are used in other re- 
search, development, and testing activities. Since 1979, laser 
safety training has been the primary focus of the Laboratories’ 
laser safety program. Approximately 1 100 personnel have been 
trained in formal courses during that time period. The formal 
course, presented on site by a contractor, consists of two full days 
of instruction. The course contents include the following topics: 
Laser technology and safety overview; Federal and ANSI laser 
standards summaries; Biological effects of laser radiation; Classifi- 
cation of lasers; Laser hazard analysis; Review of ANSI Z136.1 
control measures; Laser eye protection. Recent emphasis on 
regulatory requirements, conduct of operations, and quality man- 
agement has revealed a need to change the laser safety training 
curriculum. A new course for users of low power lasers (Class 2 
and 3a) is being developed. A refresher course, a management 
awareness (self-study) course, and major changes in the current 
course are planned. 


13491 (SAND-92-2653) Proceedings of the Fourth Switch 
Tube Advanced Technology Review meeting. Beavis, L.C.; 
Stephens, J.J. Sandia National Labs., Albuquerque, NM (United 
States). Dec 1992. 171p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9210275—: 4. switch tube advanced technology review (ATR) 
meeting, Salem, MA (United States), 15 Oct 1992). Order Number 
DE93006988. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document is a compilation of the abstracts, viewgraphs, and 
written materials supplied by the presenters from Allied Signal 
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Kansas City Division, EG&G Salem, and Sandia laboratories/New 
Mexico. The topics covered include: screen printing of area seals, 
characterization of metallizing paints, TZM-Mo and Mo properties 
and pitfalls, braze analysis, Aquadag E characterization, carbon 
coatings, copper discoloration and particle measurements. As this 
document is intended as a reference for the attendees and those 
familiar with switch tube technology, it has not been reviewed or 
edited in any way. Included in this document is the final agenda of 
the meeting and a list of attendees. 


13492 (UCRL-53929-90, pp. 25-29) Precision X-ray mea- 
surement of line positions for resonantly photopumped X-ray 
lasers. Young, B.K.F.; Osterheld, A.L.; Shepherd, R.L. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

Lasing near 40 angstroms, which is below the carbon K- 
absorption edge at 43.76 angstroms, has been produced in 
collisionally-excited nickel-like plasmas. The authors are exploring 
alternative schemes for lasing in the short-wavelength regime via 
resonant photopumping. A simple and direct technique was devel- 
oped to identify and validate potential line coincidences in 
resonantly photo-pumped short-wavelength lasing schemes. These 
experiments demonstrated a novel method for measuring the 
prospective line coincidences and for optimizing the plasma condi- 
tions for the pump and lasant plasmas. The new high-resolution 
space- and time-resolved spectroscopic methods can be applied to 
opacity studies, detrapping experiments, and other research requir- 
ing precision, high-resolution spectroscopy. 5 refs., 3 figs. 


13493 (UCRL-53929-90, pp. 34-35) Low-temperature 
aluminum-opacity measurements on the Nova laser. Perry, T.S. 
Lawrence Livermore National Lab., CA (United States). 1991. In 
Nuclear test-experimental science annual report, Fiscal year 1990. 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 

This research is concerned with the X-ray opacities of highly ion- 
ized materials. These experiments have been a collaborative effort 
with LLNL’s nuclear design, weapons effects, and laser programs, 
and the Atomic Weapon Establishment in Great Britain to experi- 
mentally measure the opacity of several materials. High-quality 
opacity data was obtained for several elements. The techniques for 
measuring temperature and density of opacity samples has been 
improved. Accurate temperature and density information can be 
obtained from spectroscopy of the addition of low-Z tracer ele- 
ments to samples. 3 refs., 3 figs. 


13494 (UCRL-53929-90, pp. 40-45) Suppression of preheat 
in laser-produced plasmas using a plasma mirror. Gold, D.M.; 
Nathel, H.; Bolton, P.R.; White, W.E.; Van Woerkom, L.D. 
Lawrence Livermore National Lab., CA (United States). 1991. In 
Nuclear test-experimental science annual report, Fiscal year 1990. 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 

The plasma mirror is a_ self-induced, plasma-based optical 
element. It can be inserted into existing experiments to reduce pre- 
pulse energy without significant degradation of ultrashort-pulse 
laser light. The nonlinear reflectivity of the plasma mirror and the 
spatial and temporal characteristics of the reflected pulse were di- 
rectly observed. Initial measurements indicate that the incident 
pulse reflects specularly from a high density, highly reflective 
plasma. The reflected pulse has been found to have a smoothed 
spatial profile and a reduced pulse width. 8 refs., 4 figs. 


13495 (UCRL-53929-90, pp. 49-51) Sidebands in X-ray 
lasers. Chang, B. Lawrence Livermore National Lab., CA (United 
States). 1991. In Nuclear test-experimental science annual report, 
Fiscal year 1990. 194p. Order Number DE92014082. Source: 
OSTI; NTIS; INIS. 

Sidebands in lasers arise from the beating between Rabi oscilla- 
tions of the population inversion and the oscillations of the cavity 
mode (the dynamic Stark effect). In this study the issue of side- 
band buildup in X-ray lasers was mathematically addressed. It was 
concluded that sidebands probably cannot be observed in present 
X-ray lasers because these lasers are not powerful enough for the 
intensity in the main band to reach the second threshold. 11 refs., 
4 figs. 
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13496 (UCRL-53929-90, pp. 92-95) Solid-state, ultrashort- 
pulse, high-intensity laser facility. Slaughter, D.R.; Bolton, P.R.; 
Nathel, H.; Swenson, J.K.; Van Woerkom, L.D.; White, W.E. 
Lawrence Livermore National Lab., CA (United States). 1991. In 
Nuclear test-experimental science annual report, Fiscal year 1990. 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 

In 1990, the authors began development of a 100-fs, 10-TW 
high-intensity laser facility to study high-temperature plasmas at 
solid density. The plasma physics experiments use a 2-mJ dye 
laser to generate 100- to 150-fs pulses at on-target intensities up 
to 10'© Wicem®. A second solid-state laser is being developed to 
deliver up to 10'° W/cm. The high-intensity laser will become an 
important new capability for LLNL and the weapons physics com- 
munity. 10 refs., 3 figs. 
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13497 (ANL/APS/TM-11) Poster session: Fifth users meet- 
ing for the Advanced Photon Source. Argonne National Lab., IL 
(United States). Advanced Photon Source Div. Nov 1992. 225p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9210290-—Summ.: 5. users 
meeting for the Advanced Photon Source (APS), Argonne, IL 
(United States), 14-15 Oct 1992). Order Number DE93006019. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS), which is currently under 
construction as a national user facility at Argonne National Labora- 
tory is a third-generation synchrotron x-ray source, one of only 
three in the world. It is expected to produce x-rays that are 10,000 
times brighter than any currently produced elsewhere for use in re- 
search in a wide range of scientific areas. Users from industry, 
national laboratories, universities, and business will be able to 
come to the APS to conduct research either as members of Col- 
laborative Access Teams (CATS) or as Independent Investigators. 
Principal users will be members of CATS, which will be building 
and operating all of the beamlines present in the first phase of APS 
beamline development. The first set of CATs has been selected 
through a competitive proposal process involving peer scientific re- 
view, thorough technical evaluation, and significant management 
oversight by the APS. This document is a compilation of posters 
presented at the Fifth Users Meeting for the Advanced Photon 
Source, held at Argonne National Laboratory on October 14-15, 
1992. All CATs whose scientific cases were approved by the APS 
Proposal Evaluation Board are included. in addition, this document 
contains a poster from the Center for Synchrotron Radiation and 
Research and Instrumentation at the Illinois Institute of Technology. 


13498 (BNL-48265) The muon collider (Sandro’s snake). 
Ruggiero, A.G. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9206193-23: Advanced accelerator concepts workshop, Port 
Jefferson, NY (United States), 14-20 Jun 1992). Order Number 
DE93006653. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a feasibility study for the design of a muon 
collider. Recognized the fact that the particle lifetime increases lin- 
early with the energy, we have adopted a scheme where steps of 
cooling and acceleration are entwined. We have indeed found con- 
venient to accelerate the beam as fast as possible to increase its 
chances of survival, and necessary to dilute the action of cooling 
throughout the entire accelerating process to make it more effec- 
tive and affordable. All acceleration and cooling steps are executed 
in a single pass essentially along a curvilinear and open path. We 
do not believe it is possible to handle the beam otherwise in circu- 
lar and closed rings, as it has been proposed in the past. The 
example shown in this paper describes a muon collider at the en- 
ergy of 250 GeV per beam and a luminosity of 4 x 1078 cm-@s-". 
We have adopted an extrapolation of the stochastic cooling method 
for the reduction of the beam emittance. 
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13499 (CEA-LNS-SM-92-18) Frequency gliding cavities and 
associated amplifiers. Fougeron, C. Laboratoire National Saturne, 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 1992. 
[6p.] (In French). (CONF-9203199-: Meeting on technology, Paris 
(France), 24-25 Mar 1992). Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper presents the working principle of synchrotrons 
(MIMAS,SPS CERN, PETRA), the frequency and electric field vari- 
ations can be developed by the accelerator cavities, and the 
magnetic materials that are used with their properties. 


13500 (CONF-9210249-7) The Oak Ridge Radioactive lon 
Beam Facility. Garrett, J.D.; Alton, G.D.; Baktash, C.; Olsen, D.K.; 
Toth, K.S. Oak Ridge National Lab., TN (United States). [1992]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 1992 international symposium 
on rapidly rotating nuclei; Tokyo (Japan); 26-30 Oct 1992. Order 
Number DE93007824. Source: OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge RIB Facility has been approved and is under 
construction. The general layout and capabilities of this facility are 
described, as is the possibility of study nuclei near the 1°°Sn dou- 
ble closed shell, new regions of exotic nuclear shapes, proton halo 
nuclei, and rp-process nucleosynthesis. 


13501 (CONF-930170-3) Radiation levels in the SSCL ex- 
perimental halls. Alsmiller, F.S.; Alsmiller, R.G. Jr.; Fu, C.Y.; 
Gabriel, T.A.; Lillie, R.A. Oak Ridge National Lab., TN (United 
States). [1993]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Workshop 
on simulating accelerator radiation environments; Sante Fe, NM 
(United States); 11-15 Jan 1993. Order Number DE93007861. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Because of the increase in beam energy and intensity at the Su- 
perconducting Super Collider Laboratory (SSCL) accelerator, the 
biological shielding necessary for the experimental halls will require 
a much more critical view than that carried out for previous high 
energy physics facilities such as Fermi National Accelerator Labo- 
ratory or the Stanford Linear Accelerator Center. This paper 
summarizes a study of the neutron and gamma ray radiation doses 
that are anticipated in and around the Solenoidal Detector Collabo- 
ration and Gamma, Electron, and Muon experimental halls as they 
were configured around March, 1992. 


13502 (DOE/ER/40150-195, pp. 123-136) A principal layout 
for superconducting linear electron accelerators. Luettge, C. 
(Technische Hochschule Darmstadt (DE)). Southeastern Universi- 
ties Research Association, Inc., Newport News, VA (United States). 
Continuous Electron Beam Accelerator Facility. [1991]. (CONF- 
9105388-: Hampton University Graduate Studies (HUGS) at the 
Continuous Electron Beam Accelerator Facility (CEBAF), Hampton, 
VA (United States), 29 May - 16 jun 1991). In HUGS at CEBAF: 
Proceedings. 214p. Order Number DE93000830. Source: OSTI; 
NTIS; INIS. 

To perform sophisticated experiments in nuclear physics and 
high energy physics by means of electron scattering, the experi- 
mental physicists require electron beams of high energies with a 
high average current to obtain reasonable counting rates and a low 
energy spread to achieve high resolutions for their measurements. 
They also appreciate a ‘continuous wave’ beam in order to carry 
out modern coincidence techniques for their measurements. One 
successfully tested method to produce such beams is the accelera- 
tion of electrons by the use of an alternating electrical field in 
superconducting cavities, operating in the ‘x mode,’ which allows 
to have a continuous wave beam with an energy spread in the re- 
gion of Ap/p = 10-*. A special preparation of the electron beam in 
a normal conducting injector section is needed before the beam 
can enter the superconducting cavities. Since a superconducting 
accelerator is a very expensive device the accelerator physicists 
are forced to recirculate the beam by a magnetic beam transport 
system in order to add energy to the beam with the same acceler- 
ator several times. 4 refs., 6 figs. 


13503 (GANIL-A-92-09) New control system: graphic 
interface of setting softwares. David, L.; Maugeais, C. Grand Ac- 
celerateur National d'lons Lourds (GANIL), 14 - Caen (France). 





1992. [11p.] (In French). Source: OSTI; NTIS (US Sales Only); 
INIS. 


This report describes the direct utilization of X-WINDOWS as 
graphic interface of setting softwares. (A.B.). 2 figs. 


13504 (GS}92-68(prepr.), pp. 1-12) Experiments with 
highly-charged heavy-ions performed at the storage ring ESR. 
Mokler, P.H. Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany). Nov 1992. (CONF-920948-: 6. international 
conference on physics of highly charged ions, Manhattan, KS 
(United States), 28 Sep - 2 oct 1992). in GS/-contributions to HCI- 
92. 77p. Order Number DE93769311. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The new heavy ion accelerator facility SIS/ESR was inaugurated 
in April 1990. During 1991 the experimental storage ring, ESR, has 
been commissioned. Highly-charged heavy ions from O§8+ up to 
Bi®*+ were successfully accumulated, cooled, and stored in the 
ring. Now all highly-charged, heavy ions can be provided for exper- 
iments at comfortable storage times and at energies roughly 
between 100 and 500 MeV/u. A report on the achievements and 
on the first experimental results will be given. For the experiments, 
special emphasis is put on capture processes in the electron 
cooler, i.e. on radiative and dielectronic recombination processes 
as well as on capture events of bound target electrons from a gas 
jet. In this case, the capture leads either directly (REC) or by cas- 
cading to X-ray emission, which is also exploited for a precision 
spectroscopy of the structure of the heaviest ions. Another exciting 
topic is the radioactive decay of highly charged ions: For instance 
the 6-decay into bound atomic states, which is not possible for 
neutral atoms, was studied for stored naked Dy ions. (orig.). 


13505 (INIS-mf-13401, pp. 43-48) An overview of industrial 
irradiation opportunities in Saskatchewan. Malcolm, D.G. (Envi- 
rons Consultants Inc., Saskatoon, SK (Canada)); Dagher, A.N. 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [557p.] 
(CONF-9106378-: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

From a review of technologies, the paper concludes that electron 
beam (E-beam) technology is preferred, if a multi-use irradiation fa- 
cility is to be based in Saskatchewan. E-beam processing for the 
sterilization of medical and industrial waste, municipal waste, indus- 
trial products and food products is a wave of the future. Radiation 
processing is also a practical tool for the modification of molecular 
structure in rubbers, polymers and composite materials, and for the 
curing of surface coatings. Market research projections conclude 
that a Saskatchewan facility would utilize approximately 500 hours 
of beam time. This is sufficiently near to an economic break even 
operation for an E-beam facility to warrant a detailed feasibility 
analysis. Such an analysis should include technical, marketing, 
ownership and management, and economic aspects. It should 
emphasize a regional and U.S. export demand forecast for the pro- 
posed facility, and it should include a market penetration strategy. 


13506 (INIS-mf-13430, pp. 35) The experimental challenge 
of the next generation accelerators. Fabjan, C.W. (CERN, EP di- 
vision, CH-1211 Genf 23 (Switzerland)). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] (In Ger- 
man). (CONF-9209309—: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CERN/accelerators; CERN; ACCELER- 
ATORS; MEV RANGE 01-10; PROTONS; RESEARCH 
PROGRAMS; SPECIFICATIONS; STORAGE RINGS 


13507 (INIS-mf-13430, pp. 182) Status of the AUSTRON 
projects. Regler, M. (Technische Univ., Vienna (Austria)). Oester- 
reichische Physikalische Gesellschaft, Vienna (Austria). 1992. 
[216p.] (In German). (CONF-9209309-: 42. annual convention of 
the Austrian Physical Society, Vienna (Austria), 21-25 Sep 1992). 
In 42nd annual convention of the Austrian Physical Society, 
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September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ACCELERATORS/planning; ACCELERA- 
TORS; PLANNING 


13508 (INIS-SU-341/A, pp. 14-16) Study on the electron- 
optical system of the EhLi-L2 accelerator. Astakhov, S.A.; 
Balakin, V.E.; Klyuev, V.F.; Kozhemyakin, A.V.; Kuznetsov, G.I.; 
Khanin, N.G.; Tsukanov, V.M.; Shirokov, V.V.; Yasnov, G.I. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). 1990. [96p.] (In Russian). In Nu- 
clear and physical investigations: Theory and experiment. Order 
Number DE93620974. Source: OSTI; NTIS (US Sales Only); INIS. 

5 MeV, 10uA small-size electron linear accelerator (model U-23) 
with application of powerful magnetron with operating wave length 
of 2.3 cm is described. Expected electron efficiency of the acceler- 
ating system equals 25%. Application of ring diaphragmatic 
waveguide as accelerating section is of interest in connection with 
selection of the working wave length of 2 cm. 


13509 (INIS-SU-341/A, pp. 31-32) Free electrons in power 
gas-filled SHF channels of accelerators. Evdokimov, A.A.; Pe- 
trenko, V.V.; Smirnov, V.N.; Sokolov, K.E. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). 1990. (In Russian). In Nuclear and physical 
investigations: Theory and experiment. [96p.] Order Number 
DE93620974. Source: OSTI; NTIS (US Sales Only); INIS. 
Availability of free electrons in gas-filled SHF channels, in which 
powerful electromagnetic oscillations are propagating, is experi- 
mentally demonstrated. The experiment technique, based on 
resonance damping of electromagnetic wave, is described. 


13510 (INIS-SU-341/A, pp. 71-73) Calculation of an acceler- 
ating structure of a collective ion accelerator on the base of 
electron beam with a modulated current. Markeev, A.M.; 
Rozanov, N.E. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). 1990. (In Russian). 
In Nuclear and physical investigations: Theory and experiment. 
[96p.] Order Number DE93620974. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Results of calculating accelerating structure and parameters of 
collective ion acelerators on the basis of electron beam with modu- 
lated current propagating in corrugated liners are presented. 
Calculation of structure parameters was carried out conformably to 
the experiment on collective ion acceleration in hollow electron 
beam with 1.5 cm radius and current of 1 kA, modulated with am- 
plitude of 0.8 kA on the frequency of approximately 200 MHz and 
proceeding from the fact that collector plasma protons with initial 
energy about 40 keV will be accelerated. 


13511 (INIS-SU-341/A, pp. 92-94) Calculation of parame- 
ters and development of exceptional design of an accelerator 
with excitation of accelerating and focusing fields using 
anomalous Doppler effect. Butenko, V.|. (and others); Dobranos, 
|.A.; Egorov, A.M.; Ivanov, B.l. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). 1990. (In Russian). In Nuclear and physical investigations: 
Theory and experiment. [96p.] Order Number DE93620974. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Method for ion collective acceleration up to 10A wherein 
waveguide functions are fulfilled by deceleration structure and gen- 
erating and focusing functions by intense electron beam with 
excited synchronous wave of charge density is developed. Slow 
cyclotron waves of charge density excited in electron beam during 
interaction and ion beam focusing 5 MeV 50 mA. Operating proton 
accelerator Ural-5 will be used as an injection in the ESA-8. 


13512 (LBL-33072) Accelerated radioactive nuclear beams: 
Existing and planned facilities. Nitschke, J.M. Lawrence Berke- 
ley Lab., CA (United States). Jul 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-920741-8: 13 international conference on cyclotrons and 
their applications, Vancouver (Canada), 6-16 Jul 1992). Order 
Number DE93007651. Source: OSTI; NTIS; INIS; GPO Dep. 
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An over-view of existing and planned radioactive nuclear beam 
facilities world-wide. Two types of production methods are distin- 
guished: projectile fragmentation and the on-line isotope separator 
(ISOL) method. While most of the projectile fragmentation facilities 
are already in operation, almost all the ISOL-based facilities are in 
still the planning stage. 


13513 (LBL-33247) Thireenth international conference on 
cyclotrons and their applications: Conference summary. Clark, 
D.J. Lawrence Berkeley Lab., CA (United States). Jul 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-920741-7: 13 international 
conference on cyclotrons and their applications, Vancouver 
(Canada), 6-16 Jul 1992). Order Number DE93007667. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report contains short descriptions of papers presented at 
the Thirteenth International Conference on Cyclotrons and Their 
Applications. 


13514 (LBL-33411) General B factory design considera- 
tions. Zisman, M.S. Lawrence Berkeley Lab., CA (United States). 
Dec 1992. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (ESG-—243;CONF- 
9210313—1: Joint US/CERN school on factories with e*e rings, 
Benalmadena (Spain), 28 Oct - 5 nov 1992). Order Number 
DE93007716. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe the general considerations that go into the design 
of an asymmetric B factory collider. Justification is given for the 
typical parameters of such a facility, and the physics and technol- 
ogy challenges that arise from these parameter choices are 
discussed. Cost and schedule issues for a B factory are discussed 


briefly. A summary of existing proposals is presented, noting their 
similarities and differences. 


13515 (SLAC—400) Proceedings of B Factories, the state of 
the art in accelerators, detectors and physics. Hitlin, D. (ed.) 
(California Inst. of Tech., Pasadena, CA (United States)). Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1992. 669p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00515. (CONF-9204126-: B 
factories: state of the art in accelerators, detectors, and physics, 
Stanford, CA (United States), 6-10 Apr 1992). Order Number 
DE93008476. Source: OSTI; NTIS; INIS; GPO Dep. 

The conference B Factories, The State of the Art in Accelerators, 
Detectors and Physics was held at Stanford Linear Accelerator 
Center on April 6-10, 1992. The guiding principle of the conference 
was to bring together accelerator physicists and high energy 
experimentalists and theorists at the same time, with the goal of en- 
couraging communication in defining and solving problems in a way 
which cut across narrow areas of specialization. Thus the confer- 
ence was, in large measure, two distinct conferences, one involving 
accelerator specialists, the other theorists and experimentalists. 
There were initial and closing plenary sessions, and three separate 
tracks of parallel sessions, called Accelerator, Detector/Physics 
and Joint Interest sessions. This report contains the papers of this 
conference, the general topics of these cover: vacuum system, 
lattice design, beam-beam interactions, rf systems, feedback sys- 
tems, measuring instrumentation, the interaction region, radiation 
background, particle detectors, particle tracking and identification, 
data acquisition, and computing system, and particle theory. 


13516 


Design cost estimate details. Jackson, J.D. (ed.). Lawrence 
Berkeley Lab., CA (United States). SSC Central Design Group. 
Mar 1986. 1,114p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CHO3000. Order Number 
DE93007238. Source: OSTI; NTIS; GPO Dep. 

Attachment D, Cost Estimate Details is provided as an attach- 
ment to the complete Conceptual Design of the Superconducting 
Super Collider; Report (SSC-SR-2020) (referred to generally in this 
volume as the “Conceptual Design Report”, or “CDR”). This volume 
presents additional detailed information pertaining to the cost esti- 
mate that is not contained in the main CDR volume. The material 
in this attachment is organized as follows: Sections D.2—D.8 
contain summary descriptions that provide general background in- 
formation about the cost estimate as follows: Description of the 


(SSC-SR-2020D) Attachment D, SSC Conceptual 
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overall basis for the estimates and discussion of the general meth- 
ods and assumptions used in developing the data. The Work 
Breakdown Structure organization and summary level 2 and 3 defi- 
nitions. Description of the Cost Estimating Procedures used, the 
methods used for defining appropriate labor rates for the estimate, 
and the overall assembly and presentation of the detailed cost 
materials. Description of the methods used for estimating the Con- 
ventional Systems, and for assembling the CDR estimate from the 
three different site estimates developed by RTK. Discussion of the 
portions of the estimate dealing with Systems Engineering and De- 
sign. Description of the portions of the cost estimate dealing with 
Contingency. The WBS level 3 summary costs for the overall 
project in Table D.8-1 and at WBS levels 4 and 5 in Table D.8-2. 
Appendix A provides a technical description of the WBS elements 
at levels 5 and 6. This WBS “dictionary” defines each system and 
provides a convenient assembly of summary descriptions from 
CDR Chapters 4, 5, and 6 for the project elements according to 
the WBS organization. 


13517 (UCRL-52000-92-10-11-12) Energy and Technology 
Review, October-December 1992. Sefcik, J.A. (ed.). Lawrence 
Livermore National Lab., CA (United States). [1992]. 58p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE93007784. Source: OSTI; 
NTIS; GPO Dep. 

This report contains discussions on the following topics: arma- 
ture concepts for a hypervelocity railgun; chromosome painting; 
digital mammography; three-dimensional computational electro- 
magnetics; and neural networks on chips. 


4302 Beam Dynamics, Field Calculations, and lon 
Optics 


Refer also to citation(s) 13479, 13515, 13596, 13604, 14048, 14101 


13518 (CEA-LNS-GT-—92-10) New general beam dynamics 
formulation for the program Dynac. Valero, S. (Laboratoire Na- 
tional Saturne, Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France)); Lapostolle, P.; Tanke, E. Laboratoire National Saturne, 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 1992. 
[8p.] (CONF-9208109-: 16. international LINAC conference, Ot- 
tawa (Canada), 23-28 Aug 1992). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Until recently beam dynamics programs for electrons and ions 
have been fundamentally different because longitudinally the en- 
ergy can change much more quickly with respect to the rest mass 
for electrons than for ions. A program, DYNAC, was proposed with 
the aim to treat long accelerating elements as currently used in su- 
perconducting systems for any type of particle. To obtain high 
accuracy, keeping a relatively simple formalism, DYNAC is now 
using a new concept of equivalent accelerating fields. Many exam- 
ples have been treated (different fields and particles) and results 
will be presented including the comparison with an elaborate step 
by step integration method with a realistic electromagnetic field. 


13519 (ENEA-RT-INN-91-22) Linear undulator brightness: 
Inclusion of sextupolar magnetic field contributions and of 
higher order energy corrections. Dattoli, G.; Giannessi, L.; Mezi, 
L.; Richetta, M.; Torre, A. ENEA, Frascati (Italy). Dipt. Sviluppo 
Tecnologie di Punta. 1992. 34p. (RT/INN-—91-22). Order Number 
DES93769375. Source: OSTI; NTIS (US Sales Only); INIS. 
Undulator magnets have been used both on storage rings and 
on low energy accelerators. Although the basic physical effects 
underlying the emission process are the same in both devices, ob- 
vious differences arise due to the energies, sometimes differing by 
orders of magnitude, or to the beam qualities. For this reason, 
some approximations, useful to treat high energy undulator radia- 
tion, cannot be used for low energy accelerators. Just to give an 
example, terms containing inverse powers of the electron energy 
should be retained in a correct treatment of the very low energy 
undulator radiation. Furthermore, the so called inhomogeneous 
broadening, cannot be ignored at all. This paper reconsiders the 
calculation of the linearly polarized undulator brightness. In its dis- 
cussion of the theory of emission by relativistic electrons in linearly 





polarized undulators, the paper shows that the analytical computa- 
tions are greatly simplified by the introduction of the so called 
Generalized Bessel Functions, originally introduced to treat prob- 
lems for which the dipolar approximation does not hold. 


13520 (ENEA-RT-INN-91-23) Towards wave theory of 
charged beam transport: Collection of thoughts. Dattoli, G.; 
Mari, C.; Torre, A. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie 
di Punta. 1992. 138p. (CONF-9103184—3: Squeezed states and un- 
certainty relations conference, College Park, MD (United States), 
28-30 Mar 1991; RT/INN—91-23). Order Number DE93769377. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of studies on accelerator beam dynamics, 
this paper formulates, in a rigorous way, a wave theory of charged 
beam linear transport. The Wigner phase-space distribution func- 
tion is introduced and provides the link with classical mechanics. 
Finally the Von-Neumann equation is shown to coincide with the Li- 
ouville equation for linear transport. 


13521 (ENEA-RT-INN—91-24) Optical properties of helical 
undulators. Ciocci, F.; Dattoli, G.; Giannessi, L.; Mari, C.; Torre, 
A. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta. 1992. 
18p. (RT/INN—91-24). Order Number DE93769374. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Undulators are currently used both in synchroton radiation and 
free electron laser experiments. A clear understanding of the dy- 
namic features of an electron going through the magnetic field of 
an undulator has already proven very useful to explain, e.g., the 
reasons underlying the inhomogeneous broadenings of the radiated 
spectrum, or to design the magnets in such a way that emittance 
degradation are minimized. More recently, the effects of betation 
motion were included, in the theory of undulator brightness. This 
paper is devoted to the case of the helical undulator, which even at 
the lowest order in the multi-polar expansion, possesses the inter- 
esting feature of behaving like a quadrupole, focusing in both 
vertical and radial directions and a solenoid. This aspect of the 
problem has been scarcely, emphasized, and there are at least 
two reasons to devote a careful analysis to the problem: it is a 
‘natural exercise’ to start with, to illustrate more modern theory of 
beam transport and dynamics; it may give important information on 
the transverse motion coupling and emittance non-conservation. 


13522 (ENEA-RT-INN—91-50) Remarks on phase-space for- 
malism and beam transport. Dattoli, G.; Mari, C.; Torre, A. 
ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta. 1992. 
16p. (RT/INN—91-50). Order Number DE93769380. Source: OST]; 
NTIS (US Sales Only); INIS. 

This paper discusses the phase-space formalism within the 
frameworkof charged and optical beam transport. It explains the 
phase spaceexpansion for the case of when the beam undergoing 
multiple scattering or for the case of phase-space transfer as hap- 
pens in synchrotron radiation problems. 


13523 (ENEA-RT-INN-—91-52) Dimensionless perturbative 
theory of electron beam propagation in emittance dominated 
regime. Dattoli, G.; Giubileo, G.; Mezi, L.; Ronsivalle, C.; Torre, A. 
ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta. 1992. 
16p. (RT/INN—-91-52). Order Number DE93769386. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this paper, a charged beam evolution analytical calculation is 
performed by a perturbative analysis of the single particle equation 
of motion. The model takes into account the correction induced by 
the space charge effect in the emittance dominated regime. The 
goal is that of avoiding numerical treatment of the envelope equa- 
tion providing dimensionless analytical expressions for the 
envelope and the divergence as a function of the propagation coor- 
dinate. The introduction of higher order perturbative terms is found 
to be unnecessary, at least within the range of the values consid- 
ered in the paper. To check the validity of the method, a 
comparison is made with the Kapchinskij-Viadimirskij model. 


13524 (ENEA-RT-INN—92-11) Inhomogeneous broadening 
effects in wave-guide free electron laser. Ciocci, F.; Dattoli, G.; 
Giannessi, L.; Torre, A. ENEA, Frascati (Italy). Dipt. Sviluppo Tec- 
nologie di Punta. Nov 1992. 18p. (RT/INN—92-11). Order Number 
DE93769379. Source: OSTI; NTIS (US Sales Only); INIS. 
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This note explores the brightness and gain degradation induced 
by the beam energy spread in a wave-guide free electron laser 
(FEL) operating with linearly polarized undulators. It discusses the 
physical mechanism underlying the line broadening and gain reduc- 
tion effects and makes a comparison with the Free-space case. 


13525 (ETDE-IT-93-43) Unified view of free electron laser 
dynamics and harmonic generation. Dattoli, G.; Giannessi, L.; 
Torre, A. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta. 
1992. 32p. Order Number DE93769383. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper discusses free electron laser dynamics, and solves 
the Liouville equation ruling the longitudinal phase-space evolution 
of the electron beam. It evaluates the bunching coefficients and 
studies the interplay between FEL dynamics and harmonic genera- 
tion. The effect of the initial beam energy spread is also included. 


13526 (INIS-SU-327/A, pp. 364-366) Conditions of holding 
polarization in IHEP accelerators. Ufimtsev, A.G. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR (Russian 
Federation)). Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. [455p.] (CONF-8909270—-: 3. workshop 
on high energy spin physics, Protvino (USSR), 5-7 Sep 1989). In 
Spin-89: 3. Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

Conclusion on possible polarized proton acceleration in the IHEP 
accelerator to 70 GeV is made. One of the ways to solve the prob- 
lem is to combine different techniques: Q-jump and harmonic 
corrections in the booster and partially excited Siberian Snakes in 
the U-70. 3 refs. 


13527 (INIS-SU-341/A, pp. 41-43) Numerical modelling of 
beam dynamics in an ion injection with a plasma source. 
V’yuga, E.N.; Zuev, Yu.V.; Svistunov, Yu.A.; Strokin, A.P. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). 1990. (In Russian). In Nuclear and 
physical investigations: Theory and experiment. [96p.] Order Num- 
ber DE93620974. Source: OSTI; NTIS (US Sales Only); INIS. 

Problems of numerical modelling of hydrogen ion intense beam 
in injector with plasma source are discussed. Complex of programs 
for calculating particle three-dimensional motion is presented. Con- 
sideration of the beam proper field, turnable magnet fields (in case 
of N_ source), static electrical and magnetic fields of 
subaccelerating-focusing system, plasma ambipolar field is possi- 
ble. Method of large particles is used for modelling equations of 
motion. Time of calculating one version of particle dynamics in the 
ion injector 30-40 cm long constitutes about 50 min on EC-1055 
computer. 


13528 (INIS-SU-341/A, pp. 50-53) Calculation of electro- 
magnetic fields in structures with complex geometry. 
Rashchikov, V.I. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (Russian Federation). 1990. (In 
Russian). In Nuclear and physical investigations: Theory and ex- 
periment. [96p.] Order Number DE93620974. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Problem on calculation of electromagnetic fields in structures 
with complex boundary geometry arises by modelling processes in 
charged particle accelerators, SHF- and semiconductor devices, 
etc. The fields in the majority of practically interesting cases can be 
found only by numerical solution of the Maxwell equation. It is 
solved on two-dimensional cell for all the six components of elec- 
tromagnetic field by the Lax-Vendorf finite-difference two-step 
method of the second order accuracy. 


13529 (INIS-SU-341/A, pp. 53-55) Field structure in a rect- 
angular waveguide disturbed by a resonance dielectric 
insertion with finite sizes. Chuprina, V.N.; Khizhnyak, N.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). 1990. (In Russian). In Nuclear and 
physical investigations: Theory and experiment. [96p.] Order Num- 
ber DE93620974. Source: OSTI; NTIS (US Sales Only); INIS. 

The field inside and outside dielectrical cube, which can be used 
as tuning element in SHF-accelerating channels is obtained by 
numerical-analytical method based on equations of macroscopic 
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electrodynamics in integro-differential form. Problems on accuracy 
of the results obtained are considered. 


13530 (INIS-SU-341/A, pp. 69-71) Relativistic particles ac- 
celeration by a plasma wave excited by a high-current electron 
beam. Balakirev, V.A.; Ostrovskij, A.O.; Tkach, Yu.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). 1990. (In Russian). In Nuclear and 
physical investigations: Theory and experiment. [96p.] Order Num- 
ber DE93620974. Source: OSTI; NTIS (US Sales Only); INIS. 

Effect of HF-space charge on three-beam mechanism for accel- 
erating relativistic electrons in plasma waveguide is theoretically 
studied. Electric field heterogeneity along waveguide cross section 
is applied in the scheme for creating effective acceleration condi- 
tions in the scheme under consideration. Dependence of electron 
energy maximum increment on accelerated beam current value is 
determined. 


13531 (INIS-SU-—341/A, pp. 74-78) On charged particle ac- 
celeration in fields excited by bunch train in resonators with 
complex cross section. Laziev, Eh.M.; Tsakanov, V.M. Gosu- 
darstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). 1990. (In Russian). In Nuclear and 
physical investigations: Theory and experiment. [96p.] Order Num- 
ber DE93620974. Source: OSTI; NTIS (US Sales Only); INIS. 
Acceleration schemes in wake fields with separation of driven 
and accelerated bunches are discussed. Analysis of two-beam ac- 
celerator with application of resonator with elliptical cross section is 
given. Application of schemes with high symmetry order in cross 
section is proposed for the coefficient of increasing transformation 
and compensation lateral forces, affecting the accelerated charge. 


13532 (INIS-SU-341/A, pp. 78-80) Effect of parameters of a 
beam wave of hollow relativistic electron beam on emittance 
characteristics of ions transported by the beam wave. Kapchin- 
skij, M.I.; Rudyak, Yu.V.; Viadyko, V.B. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 


eration). 1990. (in Russian). In Nuclear and physical investigations: 


Theory and experiment. [96p.] Order Number DE93620974. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Problem of increasing ion beam emittance in the process of ion 
radial-phase oscillations in the slow wave field in the inner part of 
hollow electron beam is solved in one-particle approximation. It is 
found that emittance values obtained by solving the problem in 
spatial and time statements concide. 


13533 (INIS-SU-341/A, pp. 84-86) Energy flux a defocusing 
wave in a ring diaphragmatic waveguide. Bulyak, E.V.; Kurilko, 
V.I.; Papkovich, V.G. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 1990. (In 
Russian). In Nuclear and physical investigations: Theory and ex- 
periment. [96p.] Order Number DE93620974. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Analytical expression for energy flux TEV\-defocusing wave in a 
ring diaphragmatic waveguide is obtained. Asymptotics of this ex- 
pression are investigated. 


13534 (INIS-SU-341/A, pp. 87-91) To the problem of mech- 
anism of electron beam hydrodynamic instability in an 
ondulator. Kurilko, V.I.; Ognivenko, V.V.; Tkach, Yu.V. Gosu- 
darstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). 1990. (In Russian). In Nuclear and 
physical investigations: Theory and experiment. [96p.] Order Num- 
ber DE93620974. Source: OSTI; NTIS (US Sales Only); INIS. 

Complex coefficient for amplification of the field by homogeneous 
electron beam in spiral ondulator is calculated by summarizing 
fields of spontaneous magnetic-brake radiation of beam electrons 
in this ondulator with an account of their bunching in coherent 
bunches by total radiation field. 


13535 (KFTI-91-7) To the theory of irregular auto modula- 
tion in electron beam-backward electromagnetic wave 
dynamic system. Ostrovskij, A.O.; Tkach, Yu.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
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Nauke i. 1991. [7p.] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Non-linear dynamics of auto vibration processes in a distributed 
electron beam - backward electromagnetic wave system is de- 
scribed. It was shown that depending on the correlation between 
the wave complification parameter and initial electron beam 
energy, the considered system may demonstrate different mecha- 
nisms of transition to autostochastic vibrations. In particular, it was 
established that such a transition may be realized through the se- 
quence of period doubling bifuractions. The efficiensy of irregular 
auto vibration excitations is determined. 14 refs. (author). 


13536 (KFT+-91-30) Non-linear dynamics of automodula- 
tion processes in coupled distributed autovibration systems 
with delay. Ostrovskij, A.O.; Tkach, Yu.V. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [17p.] (In Rus- 
sian). Source: OSTI; NTIS (US Sales Only); INIS. 

The dynamics of autovibration processes in a system of narrow- 
band autogenerators coupled by distributive manner with a delayed 
feedback is considered. A system of self-consistent equations de- 
scribing space-time dynamics of HF field excitation in coupled 
electrodynamic delaying structures is obtained. Numerical 
modelling shows that the introduction of a coupling between auto- 
generators leads to decreasing of non-equilibrium parameter in a 
dynamic system compared with an isolated autogenerator. The 
effectivity of electron beam energy transfer into electromagnetic ra- 
diation energy is defined. 29 refs.; 6 figs. (author). 


13537 (KFTI-91-33) Collective acceleration of ions in 
near-anode plasma of a strong-current relativistic diode. Gapo- 
nenko, N.I.; Tkach, Yu.V. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1991. [17p.] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results of experiments on collective acceleration of ions in 
near-anode plasma of a strong-current relativistic diode with the 
short beam current pulse duration (10...20 ns) are given. Energy of 
accelerated ions depending on the change of plasma parameters, 
length of anode-cathode distance and value of external magnetic 
field was measured. A description of the ion collective acceleration 
mechanism in plasma and numerical modelling programme of ac- 
celeration process are given. 15 refs.; 9 figs. (author). 


13538 (KFTI-91-37) Dynamics of ion acceleration in elec- 
tron flux by a virtual cathode potential. Dolgopolov, V.V.; 
Kirichenko, Yu.V.; Romanov, S.S.; Tkach, Yu.N. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [8p.] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

lon acceleration was investigated theoretically. lons are de- 
scribed by Viasov equation. It was shown that appearance of ions 
in drift region may lead to an accelerated movement of the virtual 
cathode and following it potential hole slope without a considerable 
decrease of this slope change rate. This leads to an effective ion 
acceleration. 7 refs.; 5 figs. (author). 


13539 (KFTI-91-39) On the stability of stationary regimes 
in a distributed autovibration system with external feedback. 
Ajzatskij, N.1.; Ostrovskij, A.O. AN Ukrainsko} SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [12p.] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

A numerical investigation of the distributed autogenerator station- 
ary state stability is described. It was shown that the realization of 
stable stationary excitation of resonance frequency vibrations 
strongly depends on the normalized non-linear amplifier length (I). 
At small l-values such a regime is unstable, but with increasing of 
this parameter the autovibration system becomes stable. Linear 
characteristics of stationary regime instability are found. It was 
shown that in the considered range of dynamic system non- 
equilibrium parameter changes two stationary generation regimes 
on different frequencies correspond to the same autogenerator 
transmitting characteristics. 15 refs.; 7 figs.; 1 table. (author). 


13540 (KFTI-91-49) Diagnostic complex for the space-time 
analysis of energy and current of pulsed relativistic particles. 
Zejdlits, V.P.; Tkach, Yu.V.; Yarmak, V.G.; Gubarev, S.P.; Mirosh- 
nichenko, G.A.; Pavienko, N.G.; Tsurikov, V.A. Gosudarstvennyj 





Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i. 1991. [11p.] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

A description and technical characteristics of the designed and 
manufactured autonomic diagnostic complex for simultaneous mea- 
surement of current density distribution and a profile of energy 
radial distribution is given. The receiver of this complex permits to 
investigate the energy distribution of 20 MeV electron beams and 
at the same time to register the flux density at its cross-sections 
from 1 to 100 mm? with accuracy to 1%. 11 refs. (author). 


13541 (KFTI-91-52) Electrodynamics of helical plasma 
structures. Berezin, A.K.; Buts, V.A.; Koval’chuk, I.K.; Kurilko, V.1.; 
Onishchenko, |.N.; Tolstoluzhskij, A.P.; Fajnberg, Ya.B. AN Ukrain- 
skoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [31p.] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 
Electrodynamic properties of a hybrid slowing down structure 
consisting of co-axial beam and plasma were investigated theoreti- 
cally. Dispersion relations for axial-symmetric waves in this system 
were found in hydrodynamic approximation. It was shown that in 
presence of a plasma column the phase velocity increases 
compared with that in case of a spiral in vacuum. Analytical ex- 
pressions for increments of excited fields for beams of small and 
large density were obtained. At a sufficiently large beam density 
not only dispersion of the system changes, but the mechanism of 
vibration excitation changes too. Namely, with the beam density in- 
crease, splitting of its dispersion curve leads to disappearance of 
Cherenkov instability and appearance of anomal Doppler effect in- 
stability. Field topography for spiral-plasma system was investigated 
analytically and experimentally. 3 refs.; 11 figs.; 1 table. (author). 


13542 (KFTI-92-5) Scattering of modulated ultra-relativistic 
electron beam (UREB) by atmospheric plasma. Tkachenko, V..; 
Zejdlits, V.P.; Naguchev, O.Yu.; Sinyugin, A.V. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [16p.] (In Rus- 
sian). Source: OSTI; NTIS (US Sales Only); INIS. 

A physico-chemical model for analysis of the modulated ultra- 
relativistic electron beam (UREB) spreading in atmospheric plasma 
created by this beam is described. The mechanism of plasma 
channel formation in atmosphere is considered and a model of 
beam interaction with atmospheric plasma channel is calculated 
numerically. The dependence of instability increment on 
modulation-frequency, plasma and beam cross-sections, dissipa- 
tion level and relativistic factor are determined. The proposed 
model may be applied for description of modulated UREB spread- 
ing in low-ionized collision plasma. 20 refs.; 17 figs. (author). 


13543 (KFTI-92-31) Analytical description of the torsatron 
“Uragan-2M” magnetic configuration with account of plasma 
pressure and external correcting magnetic field. Kuznetsov, 
Yu.K.; Pinos, 1.B.; Tyupa, V.I. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [16p.] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Universal analytical expressions for determination of rotating 
transformation angles and an average magnetic hole stipulated by 
plasma pressure and external homogeneous transversal magnetic 
field are obtained with the help of averaging formulae. Analytical 
calculations of rotating transformation angles with account of an ex- 
ternal transversal magnetic field for the torsatron "Uragan-2M” are 
in a good agreement with numerical ones. 16 refs.; 8 figs. (author). 


13544 (KFT}+-92-32) The intra-atomic motion of bound elec- 
trons as a possible source of a systematic error in electron 
beam polarization measurements by means of a Moller po- 
larimeter. Levchuk, L.G. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1992. [8p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The role of the motion of electrons bound in target atoms in 
electron beam polarization measurements by means of a Moeller 
polarimeter is discussed. It is shown that this effect can result in an 
essential overestimate of the value being measured, which 
exceeds considerably the error of the target polarization determina- 
tion, and therefore, it should be taken into account in the 
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development of polarimeters. Some recommendations are given to 
eliminate this systematic error. 8 refs.; 1 fig.; 2 tables. (author). 


13545 (KFTI-92-33) Numerica! simulation of nbi in the 
Uragan-2M and Uragan-3M torsatrons. Goloborod’ko, V.Ya.; 
Karpukhin, S.N.; Klimenko, A.V.; Nagornyj, V.P.; Tereshin, V.l.; 
Shevchuk, B.A.; Yavorskij, V.A. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [21p.] (in Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The numerical simulation of the neutral beam injection in 
URAGAN-2M and URAGAN-3M torsatrons that takes into account 
the real geometry of injectors, devices and plasmas is carried out. 
The injection efficiency is studied. The dependencies of both trans- 
port (7') and deposition (n°) efficiencies on the parameters of the 
injectors and devices as well as 7° as a function of the beam di- 
rection are investigated. It is shown that about 70% and 60% of 
beam power can be delivered to plasma in URAGAN-2M and 
URAGAN-3M, respectively. For high density regimes (n(0)~5x10"? 
cm~—%) deposition efficiency is high (n° >75% in Uragan-2M and 
n° >90% in Uragan-3M) and is weakly sensitive to injection direc- 
tion. Hence, in high density regimes over 50% of beam power 
should be deposited within the plasma in each torsatron. 10 refs.; 
10 figs.; 1 table. (author). 


13546 (KFTI-92-45) Irradiation of electron beam in a short 
resonator under cyclotron resonance conditions at anomal 
Doppler effect. Miroshnichenko, V.|.; Onishchenko, I.N.; Khoruzhij, 
V.M.; Gorozhanin, D.V.; Ivanov, B.I. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [8p.] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

A cyclotron interaction of electron beam with a slow circularly po- 
larized electromagnetic wave in a limited resonator structure was 
considered. The energy exchange between beam electrons and ra- 
diation field was determined. It was shown that the effectivity of 
interaction under anomal Doppler effect (ADE) conditions has an 
optimum depending on beam velocity. The experimental data on 
radiation generation at ADE by electron guns in resonator slowing 
systems were analyzed. Interaction of non-relativistic electron 
beams in condition of resonance on ADE with azimuthal non- 
symmetric mode of the spiral resonator structure depending on 
beam velocity was investigated experimentally. The theoretical and 
experimental results satisfactorily agree. 16 refs.; 2 figs. (author). 


13547 (LBL-33359) Bunch-motion feedback for B-factories. 
Lambertson, G.R. Lawrence Berkeley Lab., CA (United States). 
Sep 1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (ESG—241;CONF- 
92041 26-19: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). Order 
Number DE93007717. Source: OSTI; NTIS; INIS; GPO Dep. 

The colliding electron and positron beams in a B-factory must 
have average current of one ampere or more to produce the re- 
quired luminosity. The high current interacts with structures in the 
beam tube to drive strong coupled-bunch (c.b.) instabilities. To sup- 
press these instabilities requires negative feedback of the bunch 
motions. Beam impedances arising from strong rf cavity modes 
should first be reduced to make the required feedback damping 
rate practical and the cost economical. In what follows, control of 
transverse motions will be discussed first, then longitudinal. We 
shall use the parameters of the 3.1 GeV ring of PEP-lI to illustrate 
the general requirements. 


13548 (SLAC/AP-—94) Influence of an inductive impedance 
of the time evolution of the distribution function. Moshammer, 
H. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Dec 1992. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. Order Number 
DE93006914. Source: OSTI; NTIS; INIS; GPO Dep. 

The evolution of the distribution function in analytic form contains 
much more than a good visual agreement between the analytically- 
derived and the tracked distribution in phase space. 1. Transverse 
matching of transport lines: A parameter composed of the 6 func- 
tions of the beam and the 6 functions of the lattice may be 
identified as a driving term of the filamentation process. Assuming 
an octupole-like perturbation in a storage ring (or a chromatic per- 
turbation in a linac), this parameter is the well-known Gmag factor. 
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2. First and second moments may be derived from the relatively 
simple analytic expression of the distribution function. A compari- 
son between actual measurements of the center of mass and 
beam size and these analytic expressions may allow the injection 
to be optimized. The expression of the first moment contains the 
information of the incoming beam emittance and may be used to 
extract the beam emittance out of turn-by-turn BPM data. In this 
paper we want to treat the influence of an inductive wakefield on 
the time evolution of the distribution function. To be specific, we 
work in the longitudinal phase space and assume the transport line 
to be a storage ring. 


13549 (SSCL-Preprint-157) An algorithm for symplectic im- 
plicit Taylor-map tracking. Yan, Y.; Channell, P.; Syphers, M. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Oct 1992. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. Order Number 
DE93006768. Source: OSTI; NTIS; INIS; GPO Dep. 

An algorithm has been developed for converting an “order-by- 
order symplectic” Taylor map that is truncated to an arbitrary order 
(thus not exactly symplectic) into a Courant-Snyder matrix and a 
symplectic implicit Taylor map for symplectic tracking. This 
algorithm is implemented using differential algebras, and it is nu- 
merically stable and fast. Thus, lifetime charged-particle tracking 
for large hadron colliders, such as the Superconducting Super Col- 
lider, is now made possible. 
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Refer also to citation(s) 13527, 13548, 13619, 13652, 13653, 
13654, 13665, 14223, 14263, 14310, 14521, 14685 


13550 (ANL/APS/TB—-4) APS high heat load monochroma- 
tor. Lee, W.K.; Mills, D. Argonne National Lab., IL (United States). 
Feb 1993. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93008831. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains the design specifications of the APS 
high heat load (HHL) monochromator and associated accessories 
as of February 1993. It should be noted that work is continuing on 
many parts of the monochromator including the mechanical design, 
crystal cooling designs, etc. Where appropriate, we have tried to 
add supporting documentation, references to published papers, 
and calculations from which we based our decisions. The underly- 
ing philosophy behind performance specifications of this 
monochromator was to fabricate a device that would be useful to 
as many APS users as possible, that is, the design should be as 
generic as possible. In other words, we believe that this design will 
be capable of operating on both bending magnet and ID beamlines 
(with the appropriate changes to the cooling and crystals) with both 
flat and inclined crystal geometries and with a variety of coolants. It 
was strongly felt that this monochromator should have good energy 
scanning capabilities over the classical energy range of about 4 to 
20 keywith Si (111) crystals. For this reason, a design incorporat- 
ing one rotation stage to drive both the first and second crystals 
was considered most promising. Separate rotary stages for the first 
and second crystals can sometimes provide more flexibility in their 
capacities to carry heavy loads (for heavily cooled first crystals or 
sagittal benders of second crystals), but their tuning capabilities 
were considered inferior to the single axis approach. 


13551 (ANU/ASD/CP-—77461) Preliminary design of the BPM 
electronics memory scanner/dual boxcar averager for the Ad- 
vanced Photon Source. Votaw, A.J. Argonne National Lab., IL 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9210246-17: 1992 accelerator instrumentation workshop, 
Berkeley, CA (United States), 27-30 Oct 1992). Order Number 
DE93007893. Source: OSTI; NTIS; INIS; GPO Dep. 

The memory scanner/dual boxcar averager are VXI modules that 
are part of the Advanced Photon Source (APS) beam position 
monitor (BPM) data acquisition system. Each pair of modules is 
designed to gather and process digital data from up to nine digital 
channels transmitting the BPM data from the storage ring (360 
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locations) and the synchrotron (80 locations). They store beam his- 
tory in a buffer, store the latest scan of all channels, and provide 
boxcar averaged X and Y position data for the global orbit feed- 
back system, provide boxcar average X and Y position data for 
beam diagnostics, and a buffered output of SCDU data as it is 
scanned for the beam abort interlock system. The system's capa- 
bility to support single pass, closed orbit and tune measurement 
functions will also be briefly described. 


13552 (ANL/ASD/CP-77463) Further time-resolved electron- 
beam characterizations with optical transition radiation. 
Lumpkin, A.H. (Argonne National Lab., IL (United States). Ad- 
vanced Photon Source Accelerator Systems Div.); Wilke, M.D. 
Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. [1992]. 10p. Sponsored by US- 
DOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States). DOE Contract W-31109-ENG-38 
;W-7405-ENG-36. (CONF-9210246-16: 1992 accelerator instru- 
mentation workshop, Berkeley, CA (United States), 27-30 Oct 
1992). Order Number DE93007891. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Time-resolved characterizations of electron beams using optical 
transition radiation (OTR) as a prompt conversion mechanism have 
recently been extended on the Los Alamos Free-electron Laser 
(FEL) facility 40-MeV linac. Two key timescales for rf-linac driven 
FELs are the micropulse (10 ps) and the macropulse (5 ys to 1 
ms). In the past we have used gated, intensified cameras to select 
a single or few micropulses (25 to 400 ns gate width) out of the 
pulse train to evaluate submacropulse effects. Recently, we have 
obtained some of the first measurements of micropulse bunch 
length (7 to 10 ps) and submacropulse spatialposition and profile 
using OTR and a Hamamatsu streak camera. Additionally, mi- 
cropulse elongation effects and head-to-tail transverse kick effects 
are reported as a function of charge. 


13553 (ANL/ASD/CP-—77466) Overview of charged-particle 
beam diagnostics for the Advanced Photon Source (APS). 
Lumpkin, A.H.; Decker, G.; Kahana, E.; Patterson, D.; Sellyey, W.; 
Votaw, A.; Wang, X.; Chung, Y. Argonne National Lab., IL (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9210246-14: 1992 accelerator instrumentation workshop, 
Berkeley, CA (United States), 27-30 Oct 1992). Order Number 
DE93007898. Source: OSTI; NTIS; GPO Dep. 

Plans, prototypes, and initial test results for the charged-particle 
beam (e~,e*) diagnostic systems on the injector rings, their trans- 
port lines, and the storage ring for the Advanced Photon Source 
(APS) are presented. The APS will be a synchrotron radiation user 
facility with one of the world’s brightest x-ray sources in the 10-keV 
to 100-keV regime. Its 200-MeV electron linac, 450-MeV positron 
linac, positron accumulator ring, 7-GeV booster synchrotron, 7-GeV 
storage ring, and undulator test lines will also demand the develop- 
ment and demonstration of key particle-beam characterization 
techniques over a wide range of parameter space. Some of these 
parameter values overlap or approach those projected for fourth 
generation light sources (linac-driven FELs and high brightness 
storage rings) as described at a recent workshop. Initial results 
from the diagnostics prototypes on the linac test stand operating at 
45-MeV include current monitor data, beam loss monitor data, and 
video digitization using VME architecture. 


13554 (ANL-HEP-TR-92-111) Calibration of the LAMPF E- 
960 polarized target. Hill, D.A. Argonne National Lab., IL (United 
States). High Energy Physics Div. 23 Dec 1992. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE93007888. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This note is mainly about the offline corrections for the target po- 
larization measurements of E-960. For the sake of minimizing the 
number of separate documents, | have also included my recent 
thoughts about the target constant, in Sec. 6. The E-960 data- 
taking was done in two separate runs. With respect to having an 
operative NMR system, the runs dated from 27-AUG-87 to 10- 
DEC-87 and from 14-AUG-88 to 6-OCT-88.These runs will be 
referred to as the “1987” and “1988” runs, respectively. Because of 
the press of intervening projects, | have been unable until now to 





give my attention to the 1988 run of E-960. The information devel- 
oped below in Secs. 3-5 is the result of my (belated) attempt to do 
so. A draft memo dated January 4, 1988 was previously dis- 
tributed, which concerned the polarization correction factors for the 
1987 run. | have reproduced the material from that memo in Sec. 
2, for the sake of completeness. Also, since the analysis of the 
1988 run has raised some questions about the appropriateness of 
the older analysis, | have augmented the material from that memo 
with some of the background observations and calculations that 
underlay its conclusions, to facilitate a comparison of the two runs. 
In Sec. 4 | have made a final synthesis of the observations made 
during the two runs, and it is there that one wig find my best esti- 
mate of the offline polarization corrections for both runs. 


13555 (BNL-48308) Laser field assisted photoemission us- 
ing femtosecond laser pulses. Srinivasan-Rao, T.; Fischer, J.; 
Tsang, T. Brookhaven National Lab., Upton, NY (United States). 
Nov 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-930586-3: 
Quantum electronics and laser science conference, Baltimore, MD 
(United States), 2-7 May 1993). Order Number DE93007277. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Photoemission from Cu mirror at a laser fluence of 10'' W/cm?, 
300 fs, pulse is investigated for various angles of incidence, inten- 
sities and polarizations. Electron emission is enhanced by ~ 20 
from s to p polarization and by 4 on changing the angle of inci- 
dence from 0 to 73 degree. 


13556 (BNL-48315) Dipole power supply for National Syn- 
chrotron Light Source Booster upgrade. Olsen, R. (Brookhaven 
National Lab., Upton, NY (United States)); Dabrowski, J.; Murray, 
J. Brookhaven National Lab., Upton, NY (United States). [1992]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-921005—22: Institute of Electri- 
cal and Electronic Engineers (IEEE) nuclear science symposium, 
Orlando, FL (United States), 26-31 Oct 1992). Order Number 
DE93006649. Source: OSTI; NTIS; INIS; GPO Dep. 


The booster at the NSLS is being upgraded from .75 to 2 pulses 
per second. To accomplish this, new power supplies for the dipole, 
quadrupole, and sextupole magnets have been designed and are 
being constructed. This paper will outline the design of the dipole 


power supply and control system, and will present results obtained 
thus far. 


13557 (BONN-IR-92-42) Design of a beam optic for the 
transfer channel between the LINAC 2 and the 2.5 GeV syn- 
chrotron. Schneider, W. Bonn Univ. (Germany). Physikalisches 
Inst.; Bonn Univ. (Germany). Mathematisch-Naturwissenschaftliche 
Fakultaet. Oct 1992. 80p. (in German). Order Number 
DE93769200. Source: OSTI; NTIS (US Sales Only); INIS. 

The accelerator facility at the Physikalisches Institut of Bonn Uni- 
versity is being extended by a linear accelerator (LINAC 2) for the 
preacceleration of polarized electron beams to an energy level of 
20 MeV. The beam optics of the transfer channel, which guides the 
electrons to the injection point of the 2.5 GeV-Synchrotron, has 
been designed. Because the emittance of the electron beam leav- 
ing the LINAC 2 is unknown at the movement, the beam optics 
and the aperture of the transfer channel has been layed out for a 
high transmission even for the worst case scenario. The quadrupol 
magnets needed for focusing and matching the beam has been 
constructed and tested. The integration of a system for beam diag- 
nosis and position correction in the transfer channel is planned. 
(orig.). 


13558 (CEA-LNS-GT-92-11) Dynamics and tolerances for 
the CERN interdigital H LINAC. Valero, S. (Laboratoire National 
Saturne, Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France)); 
Bylinsky, Y.; Kugler, H.; Tanke, E.; Warner, D.; Lapostolle, P.; 
Ratzinger, U. Laboratoire National Saturne, Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). 1992. [8p.] (CONF-9208109-: 
16. international LINAC conference, Ottawa (Canada), 23-28 Aug 
1992). Source: OSTI!; NTIS (US Sales Only); INIS. 

A three tank interdigital H structure has been chosen for the 0.25 
to 4.2 MeV/u part of the CERN heavy-ion injector linac. The 
complete design has been developed by GSI, in particular the longi- 
tudinal dimensions have been determined and multi-particle studies 
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have been made using the program LORAS. Some FF tolerance 
studies have also be made at CERN using this program. For more 
general approach to the dynamics, the program DYNAC is being 
used at CERN especially where statistical analyses are essential 
i.e for determining emittance growth, tolerances on accelerator pa- 
rameters and alignment. The approaches and results of these two 
programs are compared for this novel type of accelerator. 


13559 (DL/SCI/TM-8SE) Raytracing results for beamline 
6.1. Quinn, F.M.; Bailey, P. Daresbury Lab. (United Kingdom). Dec 
1992. [20p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The optical system of the plane grating monochromator on 
beamline 6.1 was studied using a raytracing program called 
SHADOW. The results are presented here in some detail as an ex- 
ample of some of the capabilities of the program. The predictions 
for the resolution are also compared to data taking during a period 
of commissioning. These are in reasonable agreement, indicating 
that the monochromator is now correctly configured to produce the 
best focus possible over the most frequently used photon energy 
range. (author). 


13560 (DOE/ER/40150-195, pp. 92-104) Drift-chambers for 
Hall C. Dragic, S.N.; Naing, W.; Niculescu, Y.B. Southeastern Uni- 
versities Research Association, Inc., Newport News, VA (United 
States). Continuous Electron Beam Accelerator Facility. [1991]. 
(CONF-9105388—: Hampton University Graduate Studies (HUGS) 
at the Continuous Electron Beam Accelerator Facility (CEBAF), 
Hampton, VA (United States), 29 May - 16 jun 1991). In HUGS at 
CEBAF: Proceedings. 214p. Order Number DE93000830. Source: 
OSTI; NTIS; INIS. 

In this report the authors describe briefly construction and opera- 
tion principles of drift-chambers, and mention particularly properties 
of the drift-chambers that are going to be used in Hall C at CE- 
BAF. At the moment, many features of future Hall C drift-chambers 
are not determined yet and are still in the testing phase, but some 
overall statements can be made since general experimenal require- 
ments are set and the chamber project is following guidelines laid 
down by the very successful chamber project at LANL. 


13561 (GANIL-A-91-05) New control system: solutions for 
CAMAC and VME integration. David, L.; Lecorche, E. Grand Ac- 
celerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1991. [6p.] (In French). Source: OST!; NTIS (US Sales Only); INIS. 

Three solutions for a new control system are presented. This 
system must integrate the whole existing CAMAC park with its LTR 
software, the VME modules for new interfaces and new processes, 
user interfaces integrating workstations for best graphic visualiza- 
tions of setting tasks, the use of ETHERNET net and of the 
programming language ADA. (A.B.). 3 figs. 


13562 (GANIL-A-91-06) New control system: IMAGIN su- 
pervision in ADA. Maugeais, C. Grand Accelerateur National 
d’lons Lourds (GANIL), 14 - Caen (France). 1991. [6p.] (In French). 
Source: OSTI; NTIS (US Sales Only); INIS 

The structure, the initialization, the operating cycle, the different 
messages and the errors treatment of the new user oriented pack- 
ages written in ADA language for IMAGIN software are presented. 
(A.B.). 2 figs 


13563 (GANIL-A-92-10) New control system: distribution 
of the GANICIEL functions. David, L.; Lecorche, E. Grand Accel- 
erateur National d'lons Lourds (GANIL), 14 - Caen (France). 1992. 
[15p.] (In French). Source: OST]; NTIS (US Sales Only); INIS. 

This report describes the material configurations of the various 
processors, and of the distribution between them of the different 
software functions which constitute the GANICIEL. (A.B.). 9 refs., 4 
figs. 


13564 (GANIL-A-92-11) New control system: net communi- 
cations on VAX. David, L.; Maugeais, C. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1992. [8p.] (In 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

The control system is made of five different types of processors: 
a server (VAX 3800), stations (VS4000) as setting interfaces for 
operators, CAMAC VANTAGE controllers, VME controllers and in- 
dustrial programmable automates. These automates are treated 
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with the IMAGIN supervision software and with the OSI communi- 
cation protocol. All the processors are of the VAX family and use 
DECNET communication protocol on ETHERNET net. (A.B.). 3 
figs. 


13565 (GANIL-A-92-12) New control system: ADA soft- 
wares organization. David, L. Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France). 1992. [9p.] (In French). 
Source: OSTI; NTIS (US Sales Only); INIS. 

On VAX/VMS, ADA compiler is integrated in a workshop of ACS 
software engineering which allows a coherent development by 
control of source and executable programs, by separation of appli- 
cations in various levels of visibility and by management of existing 
links between different modules of a same application. (A.B.). 


13566 (GANIL-A-92-13) New control system: displays on 
stations screens. David, L.; Maugeais, C. Grand Accelerateur Na- 
tional d’lons Lourds (GANIL), 14 - Caen (France). 1992. [12p.] (in 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

Setting applications display on contro] stations screens uses X- 
WINDOWS and graphic interface MOTIF. Representation of Y=f(x) 
and of data tables are displayed by the utilization P-GRAPHICS 
package using simplified functions of GOBE library routines. (A.B.). 
1 fig. 


13567 (GANIL-A-92-14) New control system: the com- 
mands of the settings equipments. David, L.; Maugeais, C. 
Grand Accelerateur National d'lons Lourds (GANIL), 14 - Caen 
(France). 1992. [7p.] (in French). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The equipments allowing the setting of the GANIL beam (motors, 
probes, supplies...) may be operated by three distinct ways: by dial 
(pseudo potentiometer), by menu or by slider. These processes 
are described. (A.B.). 


13568 (INIS-SU-341/A, pp. 7-10) Optimized variant of a 
quadrupole focusing accelerating structure. Barsukov, A.B.; Bu- 
danov, Yu.A.; Mal’tsev, A.P.; Surenskij, A.V.; Teplyakov, V.A. 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). 1990. [96p.] (In Russian). In 
Nuclear and physical investigations: Theory and experiment. Order 
Number DE93620974. Source: OSTI; NTIS (US Sales Only); INIS. 

Scheme of software for optimization of accelerating channel ge- 
ometry of H-wave ion accelerator on Hf spatial-quadrupole focusing 
is presented. Basic characteristics of optimized channel of proton 
linear accelerator are given as an example. Numerical example for 
accelerating structure with quadrupole high-frequency focusing on 
sector two-chamber resonator is considered. 


13569 


(INIS-SU-341/A, pp. 3-7) Study on stabilization sys- 
tem of the AN SSSR [Yal linear accelerator meson factory 
initial part resonators eigenfrequency. Kvasha, A.|.; Fokin, V.N.; 


Kovalishin, A.S.; Poltorakov, A.V.; Yamshchikov, G.I. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). 1990. [96p.] (In Russian). In Nu- 
clear and physical investigations: Theory and experiment. Order 
Number DE93620974. Source: OSTI; NTIS (US Sales Only); INIS. 

Provision for resonator eigenfrequency stabilization with accu- 
racy not less than (2.5-3)X10~® is required by accelerating beam 
in resonators of initial part of LUMF lYal of AN SSSR. Phase trans- 
ducer providing for indication of resonator tuning by minimum of 
reflected wave in excitation feeder is applied for obtaining informa- 
tion on resonator eigenfrequency. Resonator experimental 
characteristics, structures of automatic tuning systems and test re- 
sults in three modes start-up and adjustment with low level of HF 
thermal losses, input of nominal average HF power stabilization of 
eigenfrequency at imputted nominal average power are presented. 


13570 (INIS-SU-341/A, pp. 22-27) Study on breakdown and 
SHF-discharges in electron linac accelerating structures. Biller, 
E.Z. (and others); Boriskin, V.N.; Vishnyakov, V.A. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(Russian Federation). 1990. (In Russian). In Nuclear and physical 
investigations: Theory and experiment. [96p.] Order Number 
DE93620974. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of studying electrical strength of new accelerating sec- 
tions with increased acceleration rate for 2 GeV Kharkov linac are 
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presented. Possibility of using acoustic and high-frequency meth- 
ods for analysis of discharges in accelerating structures is 
evaluated. Results on change of electrical reliability of accelerating 
sections of two types by achieving average automation rate above 
20 MeV/m are indicated. 


13571 (INIS-SU-341/A, pp. 59-60) Program-controlled mas- 
ter oscillator of H-power supply system of the 30 MeV electron 
linac. Volkodaev, S.P.; Ostanin, V.A. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). 1990. (in Russian). In Nuclear and physical investigations: 
Theory and experiment. [96p.] Order Number DE93620974. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Program-controlled master oscillator for powerful klystron ampli- 
fier of the LUE HF power supply system of 30 MeV is described. 
The master oscillator is developed on the basis of the 64-80 mea- 
suring generator, the C3-34 elecron-counting frequency meter and 
original controller in the CAMAC standard. 


13572 (INIS-SU-341/A, pp. 60-62) Semiconductor amplify- 
ing module for ion linac HF power supply systems. Grebenyuk, 
S.V.; Yurov, A.A.; Loyuzov, L.D. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). 1990. (In Russian). In Nuclear and physical investigations: 
Theory and experiment. [96p.] Order Number DE93620974. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Semiconductor amplifying module for ion linac HF power supply 
system with output power of 1500 W and the frequency of 1500 
MHz is developed. The amplifier consists of 8 transistor amplifying 
units and adder/divider. The total amplification coefficients equals 
6.8 dB and efficiency - 68%. 


13573 (INIS-SU-341/A, pp. 67-68) Efficient field electron 
source. Egorov, N.V.; Ovsyannikov, D.A. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). 1990. (In Russian). In Nuclear and physical investigations: 
Theory and experiment. [96p.] Order Number DE93620974. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The work is devoted to studying emission characteristics of 
semiconductor field cathodes (SFC). Highohmic ballanced semi- 
conductors with wide forbidden region and narrow Ge of n- as well 
as p-type were used for cathode fabrication. The studies show that 
electron sources on the SFC basis manufactured of high-ohmic 
balanced semiconductor materials with wide forbidden region and 
preliminary formed spatial charge are highly stable, can operate 
under conditions of technical vacuum of mercury column. 


13574 (INIS-SU-341/A, pp. 35-38) Vacuum system of a 
high-current proton injection. Sivokon’, V.V. (and others); Skibin, 
V.1.; Lutsenko, O.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 1990. (In 
Russian). In Nuclear and physical investigations: Theory and ex- 
periment. [96p.] Order Number DE93620974. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Vacuum system of high-current proton injection is developed and 
studied. High-vacuum pump-out of proton gun chamber is per- 
formed by two oil-vapour pumps with pumping rate of 10* e/d. The 
necessary vacuum by absence of high gas loads is provided for by 
vacion pump NMD-0.4-1 and turbomolecular TMN-500. 


13575 (INIS-SU-341/A, pp. 81-84) To the problem of in- 
crease of particle pulse rise rate of electron beam injected 
into azimuthal magnetic field produced by an electric conduc- 
tor with a current. Domanov, E.E.; Magaram, S.Eh.; Morgun, 
O.N.; Chernyj, V.V. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 1990. (In 
Russian). In Nuclear and physical investigations: Theory and ex- 
periment. [96p.] Order Number DE93620974. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Problem on pulse rise rate increase of heavy-current relativistic 
electron beam injected into azimuthal magnetic field, produced by 
conductor with current is studied experimentally and numerically. It 
is shown that increase in the beam front rate conditioned by mag- 
netic field reflection of electrons flying in at angles lower than 
critical ones at the initial pulse stage. 





13576 (INIS-SU-341/A, pp. 19-22) Discrete control of high- 
frequency field amplitude in a cavity resonator. Savchenko, 
1.S.; Sobko, L.A.; Fedukov, Yu.D. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). 1990. (In Russian). In Nuclear and physical investigations: 
Theory and experiment. [96p.] Order Number DE93620974. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The work is aimed at studying possibilities of using relay princi- 
ples for autoregulation of electromagnetic field stabilization of 
high-Q resonators of ion linear for transition processes in a res- 
onator are obtained. Dependence of stabilization accuracy and 
arising oscillations on the resonator parameter, HF-resonators and 
signal delay in autoregulation circuits is studied. 


13577 (INIS-SU-341/A, pp. 28-30) Study on a resonator of 
an electron linac with enhanced current. Bogdanovich, B.Yu.; 
Kuevda, V.V.; Nesterovich, A.V.; Tyubaev, M.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). 1990. (In Russian). In Nuclear and physical 
investigations: Theory and experiment. [96p.] Order Number 
DE93620974. Source: OSTI; NTIS (US Sales Only); INIS. 

Projects of linear electron accelerators structure in form of 
single-gap resonator, developed in the USA and the USSR, are 
considered in comparison with operating facilities. The expected 
acceleration. Rate by the maximum of inputted power of the res- 


onator Hf-power supply constitues approximately 4 MeV by 
electron flux of 2.5A. 


13578 (INIS-SU-341/A, pp. 33-35) A thermostatting system 
of th LUEh-2000 electron linac. Demidov, N.V. (and others); 
Dovbnya, A.N.; Sincha, A.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). 1990. (In Russian). In Nuclear and physical investigations: 
Theory and experiment. [96p.] Order Number DE93620974. 


Source: OSTI; NTIS (US Sales Only); INIS. 
Principles of developing thermostating system for LUE-200 elec- 
tron linear accelerator with different temperature of adjusting each 


separate section are stated. The given temperature is achieved by 
mixing hot and cold flows in a special valve. Valve control is ac- 


complished through regulation microprocessor controlled Remicont 
R-110. 


13579 (INIS-SU-341/A, pp. 38-41) On electron subloading 
of a resonator at a high power level. Belyaev, O.K. (and others); 
Gladkov, A.V.; Masaev, A.B. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). 1990. (In Russian). In Nuclear and physical investigations: 
Theory and experiment. [96p.] Order Number DE93620974. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Worsening of radiotechnical parameters of proton linear 
accelerator-resonators with quadrupole focusing at high power 
level is studied using faraday cup. The data, characterizing depen- 
dence of emission properties on the method of electrode surface 
processing are presented. Possible methods of subloading sup- 
pression are discussed. 


13580 (INIS-SU-341/A, pp. 56-58) H,.-wave resonance re- 
flection from a cylindrical metallized inhomogeneity in a 
rectangular waveguide. Kukhtin, M.P. (and others); Kocherzhin, 
A.|.; Nikolaenko, Yu.V. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 1990. (in 
Russian). In Nuclear and physical investigations: Theory and ex- 
periment. [96p.] Order Number DE93620974. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Results of studying resonance scattering of Hj) wave on cylindri- 
cal impedance oscillators: dielectric tube with aluminium thin film 
coating or copper cylinder coated with magnetodielectric and alu- 
minium film, positioned perpendicular to the wide wall of the 
waveguide are presented. The measurements were carried out in 
the working frequency range of rectangular waveguide with cross 
section of 72X34 mm. 


13581 (INIS-SU-341/A, pp. 16-18) Automated complex for 
the Istra-56 linear accelerator drift tubes magnetic measure- 
ments. Antipin, S.V. (and others); Artemov, A.V.; Burgov, K.N. 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
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SSSR, Moscow (Russian Federation). 1990. (in Russian). In Nu- 
clear and physical investigations: Theory and experiment. [96p.] 
Order Number DE93620974. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Method of measuring magnetic field is quadrupole lenses on per- 
manent magnets is described. The automated complex is controlled 
by DVK-3M microcomputer. Measurement results are recorded on 
magnetic tape. Example of program operation is presented. 


13582 (INIS-SU-341/A, pp. 48-50) Charge-coupled matrix in 
an on-line measurement system of beam emittance. Belyaev, 
V.1.; Vishnevskij, A.M.; Yasinskij, V.A. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). 1990. (In Russian). In Nuclear and physical investigations: 
Theory and experiment. [96p.] Order Number DE93620974. 
Source: OSTI; NTIS (US Sales Only); INIS. 

System providing for measurement of beam during injection 
pulse with subsequent computer processing and information on a 
display is described. Application of scintillator as beam monitor af- 
ter its transition through multigap diaphragm made it possible to 
obtain the beam density distribution in optical image. Resolution 
capacity of the measurement system - 1X10~® m rad. 


13583 (INIS-SU-341/A, pp. 66) Simple integrator of cur- 
rents exceeding 0,1 yA. Pyshkin, V.B.;  lvakhnenko, A.V.; 
Sokolova, L.G. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). 1990. (In Russian). 
In Nuclear and physical investigations: Theory and experiment. 
[96p.] Order Number DE93620974. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It is shown that integrator enabling recording of charge accumu- 
lated by the Faraday cup can be developed on the basis of the 
V7-35 device. The integrator is intended for measuring the acceler- 
ator charged particles. 


13584 (IR--132-91-16) Neutron reflectometry with ROG and 
mechanical vibrations. Well, A.A. van. Interuniversitair Reactor 
Inst., Delft (Netherlands). Nov 1991. [11p.] Source: OSTI; NTIS; 
INIS. 

Specifications for the maximum level of vibrational amplitudes at 
the sample position of the IRI neutron reflectometer ROG are 
presented. The acceleration and displacement amplitudes in the re- 
actor floor have been measured as a function of frequency. These 
measured values meet the ROG specifications. (author). 11 figs.; 1 
tab. 


13585 (KFTI-91-6) Metrological investigation of means for 
measuring of electron radiation parameters in LU-10 and LU- 
40 KhFTI accelerators. Avdeev, Yu.V. (and others); Boriskin, V.N.; 
Ziunitsyn, Eh.S. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. [13p.] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Means for measuring of LU-10 and LU-40 linear accelerators 
main electron radiation parameters, such as flux and density flux, 
charge in pulse, energy spectrum as well as transfer and electron 
energy transfer were metrologically investigated. Ranges of indi- 
cated parameters and limits of measurement confident errors are 
determined. 7 refs.; 5 figs. (author). 


13586 (KFTL-91-25) Potential theory of a plasma current 
switch. Zhdanov, Yu.A.; Pashchenko, A.V.; Tkach, Yu.V. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’ny) Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i. 1991. [13p.] (in Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The electrostatic mechanism of current disconnection in a plasma 
switch (PS) with magnetic field in case when it is influenced by a 
given external voltage and the proper magnetic field of current may 
be neglected was investigated. It leads to the self-consistent isola- 
tion of ion charge in diode from external field when near-electrode 
electron layers appear in it. A theory of PS when initial plasma ve- 
locity 0<V.<<1 was proposed. Values of current through PS were 
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calculated and it was shown that by choosing optimal parameters 
the resistance increases on 4 orders. 22 refs.; 8 figs. (author). 


13587 (KFT|-92-22) Technical achievements in creation of 
intense classical type polarized particle injectors. Lyashko, 
Yu.V.; Slabospitskij, R.P. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1992. [82p.] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

A review of achievements in the technique of intense polarized 
beam production is presented in connection with preparation for 
the KhFTI injector reconstruction. The main attention is given to 
the polarized particle source (PPS) assemblies of classical type. 
Effectiveness of contemporary PPS is compared with that of the 
KhFTI injector. 40 refs.; 10 figs.; 3 tables. (author). 


13588 (LA-UR-93-43) Log-ratio signal-processing tech- 
nique for beam position monitors. Shafer, R.E. Los Alamos 
National Lab., NM (United States). [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9210246-13: 1992 accelerator instrumentation 
workshop, Berkeley, CA (United States), 27-30 Oct 1992). Order 
Number DE93007356. Source: OSTI; NTIS; INIS; GPO Dep. 

Two basic signal-processing techniques are presently in wide 
use for the processing of signals from beam position monitors 
(BPMs); difference-over-sum, and amplitude-modulation-to-phase- 
modulation (AM-PM) conversion. Difference-over-sum offers 
simplicity and low cost, but poor real-time normalized response 
and amplitude dynamic range. AM-PM offers fast real-time 
response and large dynamic range, but is costly and difficult to im- 
plement. Logarithmic-ratio processing, a technique using newly 
available inexpensive hybrid circuits, appears to offer the advan- 
tages of both, and the disadvantages of neither. This paper 
reviews the features techniques, and highlights the features of the 
log-ratio technique. Among the advantages of log-ratio is a beam- 
displacement response linearity that is superior to either 
difference-over-sum or AM-PM for circular-aperture BPMs. 


13589 (LBL-32549) Higher order mode damping studies on 
the PEP-I] B-Factory RF cavity. Rimmer, R. (Lawrence Berkeley 
Lab., CA (United States)); Goldberg, D.; Lambertson, G.; Voelker, 
F.; Ko, K.; Kroll, N.; Pendleton, R.; Schwarz, H.; Adams, F.; De 
Jong, M. Lawrence Berkeley Lab., CA (United States). Mar 1992. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098 ;AC03-76SF00515. (CONF-920315—44: 
3. European particle accelerator conference (EPAC-3): Accelera- 
tors for special applications, Berlin (Germany), 24-28 Mar 1992; 
ESG-203; ABC—74). Order Number DE93007718. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We describe studies of the higher-order-mode (HOM) properties 
of the prototype 476 MHz RF cavity for the proposed PEP-II B- 
Factory and a waveguide damping scheme to reduce possible 
HOWM-driven coupled-bunch beam instability growth. Numerical 
studies include modelling of the HOM spectrum using MAFIA and 
ARGUS, and calculation of the loaded Q's of the damped modes 
using data from these codes and the Kroll-Yu method. We discuss 
briefly the experimental investigations of the modes, which will be 
made in a full-size low-power test cavity, using probes, wire excita- 
tion and bead perturbation methods. 


13590 (LBL-33360) RF cavity development for the PEP-Ii B 
factory. Rimmer, R.A. Lawrence Berkeley Lab., CA (United 
States). Nov 1992. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SFO00098 ;AC03- 
76SF00515. (ESG—242;CONF-9211172-4: International workshop 
on B factories: accelerators and experiments, Tsukuba (Japan), 
17-20 Nov 1992). Order Number DE93007663. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper describes the development of an RF cavity design for 
the proposed PEP-|i asymmetric B factory. The high luminosity 
required of PEP-II provides challenges in the design of the RF cav- 
ities, most notably in the reduced higher-order mode (HOM) 
impedances that must be attained and in the power that must be 
dissipated in the cavity walls. This paper outlines the goals set in 
these regards, describes how the cavity has been developed to 
meet them, and presents the results of measurements on a low- 
power test model built to verify the HOM damping scheme. 
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13591  Tunability enhanced electromagnetic wiggler. 
Schlueter, R.D.; Deis, G.A. To Dept. of Energy. 20 Mar 1991. 
USAA patent application 7-672,30. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93008236. Source: OSTI; NTIS; GPO Dep. 

The invention discloses a wiggler used in synchrotron radiation 
sources and free electron lasers, where each pole is surrounded 
by at least two electromagnetic coils. The electromagnetic coils are 
energized with different amounts of current to provide a wide tun- 
able range of the on-axis magnetic flux density, while preventing 
magnetic saturation of the poles. 


13592 (SLAC-PUB-—5965) Polarized Light Sources for pho- 
tocathode electron guns at SLAC. Woods, M.; Frisch, J.; Witte, 
K.; Zolotorev, M. Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Dec 1992. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9211182-1: Workshop on polarized electron sources and 
electron spin polarimeters, Nagoya (Japan), 7-14 Nov 1992). Order 
Number DE93006936. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe current and future Polarized Light Sources at SLAC 
for use with photocathode electron guns to produce polarized 
electron beams. The SLAC experiments SLD and E142 are consid- 
ered, and are used to define the required parameters for the 
Polarized Light Sources. 


13593 (SLAC-PUB—6019) Observation of a charge limit for 
photocathode electron guns. Woods, M.; Clendenin, J.; Frisch, 
J.; Kulikov, A.; Saez, P.; Schultz, D.; Turner, J.; Witte, K.; Zolo- 
torev, M. Stanford Linear Accelerator Center, Menio Park, CA 
(United States). Dec 1992. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
9211182-2: Workshop on polarized electron sources and electron 
spin polarimeters, Nagoya (Japan), 7-14 Nov 1992). Order Number 
DE93006948. Source: OSTI; NTIS; INIS; GPO Dep. 

The Photocathode Electron Gun (PEG) at SLAC is required to 
produce bunch intensities of up to 10'' electrons within 2 ns (8 
Amps). Operation of PEG has demonstrated a ‘Charge Limit’ phe- 
nomenon, whereby the charge that can be extracted from the gun 
with an intense laser beam saturates at significantly less than 10" 
electrons (the expected ‘Space Charge Limited’ charge) when the 
photocathode Quantum Efficiency is low. We report studies of this 
Charge Limit phenomenon observed with a GaAs photocathode. 


13594 (SLAC-PUB-6049) Klystron equalization for RF feed- 
back. Corredoura, P. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Jan 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9211172—1: International workshop on B factories: acceler- 
ators and experiments, Tsukuba (Japan), 17-20 Nov 1992). Order 
Number DE93007740. Source: OSTI; NTIS; INIS; GPO Dep. 

The next generation of colliding beam storage rings support 
higher luminosities by significantly increasing the number of 
bunches and decreasing the spacing between respective bunches. 
The heavy beam loading requires large RF cavity detuning which 
drives several lower coupled bunch modes very strongly. One tech- 
nique which has proven to be very successful in reducing the 
coupled bunch mode driving impedance is RF feedback around the 
klystron-cavity combination. The gain and bandwidth of the feed- 
back loop is limited by the group delay around the feedback loop. 
Existing klystrons on the world market have not been optimized for 
this application and contribute a large portion of the total loop 
group delay. This paper describes a technique to reduce klystron 
group delay by adding an equalizing filter to the klystron RF drive. 
Such a filter was built and tested on a 500 kill klystron as part of 
the on going PEP-I] R&D effort here at SLAC. 


13595 (SSCL-611) Studies of avalanche photodiodes for 
scintillating fibre tracking readout. Fenker, H.; Thomas, J. Su- 
perconducting Super Collider Lab., Dallas, TX (United States). Jan 
1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. Order Number 
DE93008370. Source: OSTI; NTIS; INIS; GPO Dep. 

Avalanche Photodiodes (APDs) operating in “Geiger Mode” have 
been studied in a fibre tracking readout environment. A fast 
recharge circuit has been developed for high rate data taking, and 





results obtained from a model fibre tracker in the test beam at 
Brookhaven National Laboratory are presented. A high rate cali- 
brated light source has been developed using a commercially 
available laser diode and has been used to measure the efficiency 
of the devices. The transmission of the light from a 1mm fibre onto 
a 0.5mm diameter APD surface has been identified as the main 
problem in the use of these particular devices for scintillating fibre 
tracking in the Superconducting Supercollider environment. Solu- 
tions to this problem are proposed. 


13596 (SSCL-615) The longitudinal coupling impedance of 
a slot on the SSC collider liner. Thiagarajan, V. Superconducting 
Super Collider Lab., Dallas, TX (United States). Dec 1992. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE93009438. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The location of a liner inside the Collider beam tube is under 
study at the Superconducting Super Collider Laboratory. The pur- 
pose of the liner is two-fold. It will be at a temperature higher than 
that of the beam tube and will help remove the synchrotron radia- 
tion energy from the 20-TeV proton beam, thus reducing the load 
on the cryogenic system. The liner is also designed to,enhance the 
vacuum toward higher beam currents and luminosities. A definite 
distribution of holes (or slots) with the required pumping area 
needs to be located on the surface of the liner to maintain the vac- 
uum. On the negative side, there will be diffracted wake fields 
following the beam fields incident on the pumping holes. These 
wake fields may attenuate with distance or propagate, depending 
on the frequency. They will cause longitudinal and transverse 
forces on the following bunches of protons and may result in co- 
herent multi-bunch instabilities, as well as cause bunch lengthening 
and emittance growth. The effect of the wake fields may be ex- 
pressed through the longitudinal and transverse coupling 
impedances, which are defined proportional to the corresponding 
forces integrated through distance, per unit charge. This report de- 
scribes a method to evaluate the longitudinal coupling impedance 
of slots or holes of given dimensions on the liner, as a function of 
the frequency in the range 0 to approximately 100 GHz, in order to 
facilitate optimum choice of slots or holes on the liner. 


13597 (SSCL-Preprint-192) Design of a compact beam 
dump for the BNL—-AGS neutral beam. Diwan, M.V. (Stanford 
Univ., CA (United States). Dept. of Physics). Superconducting Su- 
per Collider Lab., Dallas, TX (United States). Feb 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-930168-2: Simulating acceler- 
ator radiation environments workshop, Santa Fe, NM (United 
States), 11-15 Jan 1993). Order Number DE93007852. Source: 
OSTI; NTIS; INIS; GPO Dep. 

BNL-E871 is a two arm rare kaon decay spectrometer at the 
BNL-AGS. The experiment uses a neutral kaon beam to search for 
the forbidden decay K,° — ye. The previous experiment in the 
same beam line allowed the neutral beam to pass through a gap in 
the spectrometer. For E871 it seems more advantageous to dis- 
pose of the beam in a compact beam dump located in the middie 
of the spectrometer. The elimination of the beam allows increase in 
acceptance by eliminating the gap in the downstream spectrome- 
ter, reduces accidentals in the trigger, and in the downstream 
particle identification detectors. 


13598 (UCRL-JC—110195) Transverse instabilities in a rela- 
tivistic klystron two-beam accelerator. Westenskow, G.A. 
(Lawrence Livermore National Lab., CA (United States)); Houck, 
T.L.; Yu, S.S. Lawrence Livermore National Lab., CA (United 
States). Aug 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9208109— 
76: 16. international LINAC conference, Ottawa (Canada), 23-28 
Aug 1992). Order Number DE93007110. Source: OSTI; NTIS; 
GPO Dep. 

Transverse beam instabilities have been observed in the 
traveling-wave output structures of high-power microwave genera- 
tors driven by induction accelerators. The relativistic klystron 
two-beam accelerator concept involves the transport of kiloam- 
peres of current through many microwave output sections. Energy 
in both the cumulative and regenerative beam breakup modes 
could grow in these two-beam accelerator systems to levels that 
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beam loss would occur. For induction accelerators the current term 
can be several orders of magnitude larger than values common for 
rt accelerators, presenting a difficult challenge for beam stability. In 
this paper we present experimental evidence of beam breakup in 
the output section of a high-power microwave generator, methods 
used to suppress the higher order modes in the power extraction 
sections, and computer modeling for transverse instabilities in 
larger relativistic klystron two-beam accelerator systems. 


13599 (UCRL-JC—110197) BBU code development for high- 
power microwave generators. Houck, T.L. (Lawrence Livermore 
National Lab., CA (United States)); Westenskow, G.A.; Yu, S.S. 
Lawrence Livermore National Lab., CA (United States). Aug 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9208109—75: 16. international 
LINAC conference, Ottawa (Canada), 23-28 Aug 1992). Order 
Number DE93007111. Source: OSTI; NTIS; GPO Dep. 

We are developing a two-dimensional, time-dependent computer 
code for the simulation of transverse instabilities in support of rela- 
tivistic Klystron-two beam accelerator research at LLNL. The code 
addresses transient effects as well as both cumulative and regen- 
erative beam breakup modes. Although designed specifically for 
the transport of high current (kA) beams through traveling-wave 
structures, it is applicable to devices consisting of multiple combi- 
nations of standing-wave, traveling-wave, and induction accelerator 
structures. In this paper we compare code simulations to analytical 
solutions for the case where there is no rf coupling between cavi- 
ties, to theoretical scaling parameters for coupled cavity structures, 
and to experimental data involving beam breakup in the two 
traveling-wave output structure of our microwave generator. 


4304 Storage Rings 
Refer also to citation(s) 13504 


13600 (INIS-SU-327/A, pp. 440-443) Possibilities for study 
on azimuthal asymmetry of large transverse momenta muon 
pair production at UNK energies. Solov’ev, L.F. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR (Russian 
Federation)). Gosudarstvenny| Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. [455p.] (In Russian). (CONF-8909270-: 3. 
workshop on high energy spin physics, Protvino (USSR), 5-7 Sep 
1989). In Spin-89: 3. Workshop on high energy spin physics. Order 
Number DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

Feasibility of an experiment to investigate azimuthal asymmetry 
of large transverse momentum muon pair production on polarized 
proton (antiproton) beams and muons is analyzed within the scope 
of POLEX project. It is proposed to use both longitudinally and 
transversely polarized targets which will allow to study spin struc- 
ture functions in one experiment as well as a polarized deuterium 
target. 1 fig. 


13601 (INIS-SU-327/A, pp. 447) Feasibilities of obtaining 
polarized muon beam in the UNK polarized beam channel. 
Boldyrev, E.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR (Russian Federation)); Rzaev, R.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. [455p.] (CONF-8909270-: 3. workshop on high energy spin 
physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop 
on high energy spin physics. Order Number DE93615286. Source: 
OSTI; NTIS (US Sales Only); INIS. 

To extend the program of polarized researches at UNK, possibili- 
ties of obtaining muon beams in the framework of the polarized 
hadron beam channel are studied. The forming of muon beams 
with alternating helicity and momentum range p, 500-950 GeV/c 
has been considered. Beam optics scheme is shown. By calcula- 
tions the u*~ beams will have fluxes of (107 - 3 x 10®)u (per 104 
incident protons). The degree of longitudinal polarization is 50-75 
%. 1 fig. 


13602 (INIS-SU-327/A, pp. 403-425) About the proposal 
POLEX at UNK. Nurushev, S.B. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR (Russian Federation)). Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
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Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. [455p.] (CONF-8909270—: 3. workshop on high energy spin 
physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Worksnop 
on high energy spin physics. Order Number DE93615286. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Polarization program POLEX at UNK is described. Some new 
developments to the beams, targets, apparatus and details of 
physical program are shown. The layout of the tagging stations for 
POLEX is given. The scheme of Coulomb-nuclear interference po- 
larimeter is presented. 21 refs.; 18 figs. 


13603 (KFTI-91-40) Dynamic aperture of NR-2000 in the 
work regime with a small radiation emittance. Zelinskij, A.Yu.; 
Karnaukhov, |.M.; Kononenko, S.G.; Tarasenko, A.S. AN Ukrain- 
skoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [7p.] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

NR-2000 is an electron storage ring installation with 6-pole 
magnets compensating its chromatism. The results of NR-2000 dy- 
namic aperture numerical modelling in 6-dimension space are 
given. Perturbation of the equilibrium orbit and that of magnetic 
field up to the third order of magnitude were taken into considera- 
tion. Calculations were made according to DeCA programme. 7 
refs.; 5 figs. (author) 


13604 (LBL-33479) Local chromatic correction scheme for 
LER of PEP-ll. Forest, E. (Lawrence Berkeley Lab., CA (United 
States)); Robin, D.; Zholents, A.; Donald, M.; Helm, R.; Irwin, J.; 
Sullivan, M.K. Lawrence Berkeley Lab., CA (United States). Jan 
1993. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098 ;AC03-76SF00515 ;AS03- 
76ER70285. (ESG—245;CONF-9211172-3: International workshop 
on B factories: accelerators and experiments, Tsukuba (Japan), 
17-20 Nov 1992). Order Number DE93007668. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The correction of the chromaticity of low-beta insertions in stor- 
age rings is usually made with sextupole lenses in the ring arcs. 
When decreasing the beta functions at the interaction point (IP), 
this technique becomes fairly ineffective, since it fails to properly 
correct the higher-order chromatic aberrations. Here we consider 
the approach for & PEP-Ii B Factory low energy ring (LER) where 
the chromatic effects of the quadrupole lenses generating low beta 
functions at the IP are corrected locally with two families of sex- 
tupoles, one family for each plane. For the IP straight section the 
lattice is designed in such a way that the chromatic aberrations are 
made small and sextupole-like aberrations are eliminated. The re- 
sults of dimensional tracking simulations are presented. 
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13605 (ANL/MCT/RP-72673, pp. 128-145) Instrumentation 
and nondestructive evaluation. Dieckman, S.L.; Ellingson, W.A.; 
Gopalsami, N.; Kupperman, D.S.; Reimann, K.J.; Roberts, R.A.; 
Sheen, S.H. Argonne National Lab., IL (United States). Materials 
and Components Technology Div. Apr 1991. In Materials and Com- 
ponents Technology Division research summary, 1991. 199p. 
Order Number DE93006421. Source: OSTI; NTIS; INIS. 

The Instrumentation and NDE Section conducts research and 
development in a broad range of energy-related technologies. Ma- 
jor areas of responsibilities are the development of instruments or 
NDE techniques for fossil energy, conservation, and nuclear tech- 
nologies, as well as for arms control and verification treaties. In 
addition, the Section performs considerable work in conjunction 
with private industry. The projects described below give a clear in- 
dication of the breadth of the Section’s work. 
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Refer also to citation(s) 12097, 12182, 12188, 12280, 12708, 
13055, 13289, 13481, 13492, 13515, 13748, 13809, 13966, 14001, 
14167, 14229, 14235, 14259, 14260, 14310, 14335, 14338, 14385, 
14458, 14542, 14550, 14698 
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13606 (BONN-IR-92-22) The magnetic field for the ZEUS 
central detector - analysis and correction of the field measure- 
ment. Mengel, S. Bonn Univ. (Germany). Physikalisches Inst.; 
Bonn Univ. (Germany). Mathematisch-Naturwissenschaftliche 
Fakultaet. Jun 1992. 96p. (In German). Order Number 
DE93769202. Source: OSTI; NTIS (US Sales Only); INIS. 

The magnetic field in the central tracking region of the 
ZEUS-detector - a facility to investigate highly energetic electron- 
proton-collisions at the HERA-collider at DESY Hamburg - is 
generated by a superconducting coil and reaches 18 kG (1.8 T). 
Some of the tracking devices particularly the drift chambers in the 
proton forward and rear direction (FTD1-3 and RTD) are not fully 
contained within the coil and therefore situated in a highly inhomo- 
geneous magnetic field: The radial component B, is up to 6.6 kG, 
maximum gradients are found to be 300 G/cm for 5B,/ér. Evaluat- 
ing the space drifttime relation necessitates a detailed knowledge 
of the magnetic field. To reach this goal we analysed the field mea- 
surements and corrected them for systematic errors. The corrected 
data were compared with the field calculations (TOSCA-maps). 
Measurements and calculations are confirmed by studying consis- 
tency with Maxwell's equations. The accuracy reached is better 
than 100 G throughout the forward and central drift chambers 
(FTD1-3, CTD) and better than 150 G in the RTD. 


13607 (BONN-IR-92-29) Construction of a Cherenkov 
counter for the test of the particle identification in the SAPHIR 
detector. Baehrend, S. Bonn Univ. (Germany). Physikalisches 
Inst.; Bonn Univ. (Germany). Mathematisch-Naturwissenschaftliche 
Fakultaet. Aug 1992. 47p. (in German). Order Number 
DE93769199. Source: OSTI; NTIS (US Sales Only); INIS. 

A hybrid counter containing a scintillation and a lucite Cerenkov 
counter was built for the detection of particles with 6 > 0.67. It is 
to be used for the test of the particle identifiction in the SAPHIR 
detector by time of flight and momentum measurements. (orig.). 


13608 (BONN-IR-92-50) Experimental studies on the pla- 
nar drift chamber of the ZEUS forward detector. Herzog, M. 
Bonn Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Ger- 
many). Mathematisch-Naturwissenschaftliche Fakultaet. Nov 1992. 
67p. (In German). Order Number DE93769203. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The planar drift chamber FTD2 of the ZEUS forward detector 
was tested with an e~-beam of 2.0 GeV at the DESY synchrotron. 
Using the information of one cell a single wire spatial resolution of 
105 um was found for the homogeneous part of the drift field. The 
hit-finding efficiency was better than 99%. About 96% of the left- 
right ambiguities were resolved already at cell level. Using tracks 
crossing two cells of one layer the computed single wire spatial 
resolution is comparable to the resolution at cell level. Linking the 
information from the 3 layers was done by calculating a cartesian 
representation of three dimensional tracks. In a coordinate system 
which equalizes the x- and y-resolution the resolution of the x-and 
y-slopes were found to be about 2.7 mrad and spatial resolution of 
89 yum were obtained. (orig.). 


13609 (BONN-IR-92-51) Identification and angle recon- 
struction of the scattered electron with the ZEUS calorimeter. 
Doeker, T. Bonn Univ. (Germany). Physikalisches Inst.; Bonn Univ. 
(Germany). Mathematisch-Naturwissenschaftliche Fakultaet. Oct 
1992. 42p. (In German). Order Number DES93769201. Source: 
OSTI; NTIS (US Sales Only); INIS. 

For the analysis of deep-inelastic electron-proton events with the 
ZEUS detector, a key ingredient is the reliable and efficient identifi- 
cation of a scattered electron. To this end an essential mean is the 
information from the uranium-scintillator calorimeter. In this work an 
algorithm is presented which uses the segmentation properties of 
the ZEUS calorimeter to identify the scattered electron in neutral 
current events. For energy deposits in adjacent calorimeter cells 
the algorithm determines the probability that these deposits result 
from an electromagnetic shower. Furthermore several methods of 
measuring the scattering angle of the final state electron are com- 
pared. An angular resolution of about 3 mrad is obtained. (orig.). 


13610 (CEA-CONF—11166) SICAL, a small-angle solid-state 
luminosity calorimeter for ALEPH. Vallage, B. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 





d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de |’instrumentation Associee. 1991. [5p.] (CONF- 
911106—-: 1991 Institute of Electrical and Electronic Engineers 
(IEEE) nuclear science symposium and medical imaging confer- 
ence, Santa Fe, NM (United States), 2-9 Nov 1991). Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to increase the precision of the luminosity measurement 
and to benefit from the smaller diameter of the LEP beam pipe, a 
new luminometer is being built at Saclay, in collaboration with 
CERN and INFN-Pisa. We describe the design of this calorimeter 
consisting of 2 cylinders of 12 layers each. Each layer contains 
tungsten, used as converter, and silicon crystals, divided in pads, 
as sensitive medium. The expected performances are reviewed. 
Special attention is given to the systematic errors. A prototype of 
this detector has been exposed to a 50 GeV electron beam at 
CERN in order to check the behaviour of the silicon detectors, 
front-end electronics and full digitization and readout chain. 


13611 (CEA-DAPNIA-92-01) Scintillating fibers for tracking 
at LHC. Baton, J.P.; Chipaux, R.; Pansart, J.P.; Poinsignon, J.; Re- 
bourgeard, P.; Thomas, J.F. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d'Astrophysique, de la Physique des 
Particules, de la Physique Nucleaire et de |'Instrumentation Asso- 
ciee. Feb 1992. [37p.] Source: OSTI; NTIS (US Sales Only); INIS. 

In this report we address the technical feasibility of a tracker 
made with SciFi considering the present know-how. In particular, 
the mechanical design and the readout should be kept realistic. 
The technical difficulties, which result in very low numbers of pho- 
toelectrons have not yet been overcome, and the consequences 
have not been always fully included in simulations. The report is 
organized as follows: In the first section we recall the LHC environ- 
ment constraints on a SciFi tracker. The next section lists the 
possible readouts and some of their consequences. Section 4 sum- 
marizes the properties of plastic SciFi available today, and in 
section 5 capillaries are briefly reviewed. In sections 6 and 7 we try 
to look at what a tracking detector made of SciFi could look like. 
More details are given in the appendices. We have left aside the 
questions of price and alignment. 


13612 (CEA-DAPNIA-SPhN-92-07) The EFFE project. Sida, 
J.L. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Astrophysique, de la Physique des Particules, de la 
Physique Nucleaire et de I'instrumentation Associee); Alamanos, 
N.; Auger, F.; Gillibert, A.; Liguori, R.; Pierroutsakou, DCEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'Instrumentation Associee. Mar 1992. [4p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

The purpose of EFFE project is to measure at Ganil, using the 
LISES facility, the fusion and transfer cross section of 79:19.'Be + 
238) at sub-barrier energies. Due to the high fissility of the target, 
any nuclear reaction induces two fission fragments. The fission 
products will be detected in parallel plates. In order to discriminate 
between fusion and other reactions, the remaining part of the pro- 
jectile will be measured in a four-pi plastic detector. Its presence 
will be the signature of a transfer reaction when its absence will 
sign complete fusion. The discrimination between the two kinds of 
ions will be provide by determining the velocity, a gross discrimina- 
tion by the range and energy losses. The apparatus of EFFE 
project is presented and explained. 


13613 (CEA-DAPNIA-SPP-92-08) The Delphi time projec- 
tion chamber. Sacquin, Y. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d’Astrophysique, de la Physique des 
Particules, de la Physique Nucleaire et de I'Instrumentation Asso- 
ciee. Apr 1992. [13p.] (CONF-920219-: 6. international wire 
chamber conference: wire chambers - recent trends and alterna- 
tive techniques, Vienna (Austria), 17-21 Feb 1992). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The DELPHI central tracking device, a Time Projection Chamber, 
is described. Its performances in terms of resolution and particle 
identification are reviewed. Details on operation procedure, as cali- 
bration and distortion studies, are given. 


13614 (CEA-LNS-Ph-92-18) Does Saturne need a SPES 5. 
Kunne, R.A. Laboratoire National Saturne, Centre d’Etudes de 
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Saclay, 91 - Gif-sur-Yvette (France). 1992. [14p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

A part of the discussion about new projects for Saturne Il, a 
large acceptance spectrometer is proposed, built largely of existing 
elements. This SPES 5 might be used for experiments where the 
detection and momentum analysis of more than one particle is de- 
sired. An on-line selection of the particle momenta, their invariant 
mass or missing mass might be added. Such a spectrometer is 
complementary to the existing spectrometers, as it combines a 
large acceptance with a still reasonable resolution. The spectrome- 
ter may be placed in the target area of SPES 4, replacing the 
existing magnet Hermaphrodite. This way it can serve both as a 
stand-alone spectrometer, as well as a secondary detector in the 
target area of SPES 4. 


13615 (CEA-R-5603) Development of a drift tissue equiva- 
lent proportional counter for radiation protection personnel 
dosimetry. Bordy, J.M. CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Inst. de Protection et de Surete Nucleaire; 
Conservatoire National des Arts et Metiers (CNAM), 75 - Paris 
(France). Apr 1992. [181p.] (In French). Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new multicellular geometry for proportional counter has been 
developed. It is made of several drift regions which are some holes 
drilled in the cathode in front of anodes wires. The present work is 
made of 3 parts: (1) A theoretical evaluation of the multicellular 
counter characteristics: the sensitivity increases by a factor 15 vs 
the Tinelli Merlin-Gerin counter; the chord length distribution study 
shows the possibility to use a Dirac function for the dosimetry cal- 
culations; a tissue equivalent gas mixture based on argon and 
propane is designed. (2) The production of a monocellular 
prototype made of a hole and a needie shaped anode. (3) An ex- 
perimental study of the prototype electrical characteristics and a 
computation of the electrical field in the counter. The focalization 
and the electron drift into the hole, the proportional operating mode 
are shown. Irradiations in front of photon and neutron sources ver- 
ify these results. 


13616 (CEA-R-5605) Multisphere system neutron spec- 
trometry applied to dosimetry for the personnel. Allinei, P.G. 
(CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France)). CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). 1992. [125p.] (In French). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Neutron dosimetry is a necessity that must be dealt with in order 
to ensure efficient monitoring of all personnel regarding radiology 
safety. Dosimetric variables are difficult to measure for they are de- 
pendent on complex functions evolving with the energy of neutrons, 
which forces us to determine their energetic distribution. We have 
chosen to use the multisphere system associated to an unfolding 
code in order to perform neutron spectrometry, our purpose being 
to determine these dosimetric variables. The initial stage consists 
in modifying a research code, the code SOHO, in order to adapt it 
to our needs. The resulting new version was subsequently tested 
and proven successful by means of computerized simulations. Af- 
terwards, we used reference dosimetric and spectral beams to 
confirm the position results previously obtained. At the time of this 
test, the code SOHO yielded results coherent with the theoretical 
values, and even allowed the quantity of radiation diffused by the 
laboratory structures to be estimated. The final part of this study 
consists in applying the previously perfected technique to authentic 
situations. The results thus obtained are compared to those ob- 
tained by conventional methods in order to reveal the interest of 
neutron spectrometry used for dosimetry of the personnel. 


13617 (DESY-92-159) The ZEUS uranium calorimeter: 
Main characteristics and first operating experience. Yoshida, R. 
(NIKHEF-H, Amsterdam (Netherlands)). ZEUS Calorimeter Group. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1992. 28p. (CONF-9209263—: 3. international conference on 
calorimetry in high energy physics, Corpus Christi, TX (United 
States), 29 Sep - 2 oct 1992; NIKHEF-H—-92-15). Order Number 
DE93771953. Source: OSTI; NTIS (US Sales Only); INIS. 

The uranium-scintillator calorimeter of the ZEUS experiment in 
the HERA electron proton collider at DESY in Hamburg, Germany, 


ERA Vol. 18, No. 5 309 





44 INSTRUMENTATION 
4401 Radiation instrumentation 


is described. It covers 99.8% of the solid angle, has an energy res- 
olution 35%/,/E for single hadrons and jets, and 17.5%/,/E for 
electrons. e/h is 1 within 2% in the energy range of 2 to 100 GeV. 
Test beam results show that an intercalibration at the 1% level is 
achievable using uranium radioactivity. The calorimeter was com- 
missioned in April, 1992, and has been taking data since May, 
1992. Main characteristics of the calorimeter construction, readout, 
and trigger are reviewed. Experience from the first data taking pe- 
riod, including results on noise, stability of calibration, background 
from HERA accelerator, and performance of the calorimeter trigger 
is discussed. (orig.). 


13618 (DESY-92-165) Measurement of the time develop- 
ment of particle showers in a uranium scintillator calorimeter. 
Caldwell, A. (Columbia Univ., New York, NY (United States). Nevis 
Labs.); Hervas, L.; Parsons, J.A.; Sciulli, F.; Sippach, W.; Wai, L. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1992. 34p. Order Number DE93771957. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We report on the time evolution of particle showers, as measured 
in modules of the uranium-scintillator barrel calorimeter of the 
ZEUS detector. The time development of hadronic showers differs 
significantly from that of electromagnetic showers, with about 40% 
of the response to hadronic showers arising from energy deposi- 
tions which occur late in the shower development. The degree of 
compensation and the hadronic energy resolution were measured 
as a function of integration time, giving a value of e/7=1.02+0.01 
for a gate width of 100 ns. The possibilities for electron-hadron 
separation based on the time structure of the shower were studied, 
with pion rejection factors in excess of 100 being achieved for 
electron efficiencies greater than 60%. The custom electronics 
used to perform these measurements samples the calorimeter sig- 
nal at close to 60 MHz, stores all samples for a period of over 4 us 
using analog switched capacitor pipelines, and digitizes the sam- 
ples for triggered events with 12-bit ADC’s. (orig.). 


13619 (DOE/ER/40150-185, pp. 1-3) Construction of Hall C 
drift chamber prototype. Naing, W. (Kent State Univ., OH (US)). 
Southeastern Universities Research Association, Inc., Newport 
News, VA (United States). Continuous Electron Beam Accelerator 
Facility. [1990]. (CONF-9005104—: 5. annual Hampton University 
graduate studies at the Continuous Electron Beam Accelerator Fa- 
cility summer school, Hampton, VA (United States), 29 May - 16 
jun 1990). In Proceedings of the Hampton University Graduate 
Studies at the Continuous Electron Beam Accelerator Facility 
(HUGS at CEBAF). 205p. Order Number DE92016511. Source: 
OSTI; NTIS; INIS. 

Drift chambers are usually used to obtain precise information on 
particle position resolution and trajectory. The following is a brief 
description of the construction of a prototype drift chamber for Hall 
C, which is one of the topics covered by Dr. O.K. Baker in HUGS 
1990. The drift chamber contains three types of wires: sense, field, 
and guard wires. 


13620 (EGG-PHY-10389) PINS chemical assay system 
users’ manual: Preliminary version. Siedenstrang, A.L.; Krebs, 
K.M.; Gehrke, R.J.; Caffrey, AJ. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Aug 1992. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DES93005259. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

All chemical compounds, including high explosives and chemical 
warfare agents, are composed of two or more elements. For exam- 
ple, high explosives contain, among other elements, hydrogen and 
nitrogen; mustard gas is made in part of hydrogen, chlorine, and 
sulfur. The contents of artillery shells or storage containers can be 
identified, then, by analyzing their chemical elements. When a 
chemical element's nucleus inelastically scatters of captures a free 
neutron, it emits gamma rays that are unique to that element, 
much like a signature or fingerprint is unique to an individual. By 
making free neutrons available and characterizing the resulting 
gamma rays, the Portable Isotopic Neutron Spectroscopy (PINS) 
system identifies the contents without opening the casing or in- 
creasing the operator's risk of chemical exposure. 
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13621 (FZR-92-11) FOBOS - a 47-fragment spectrometer 
for heavy-ion reaction products. Status of current activities. 
Ortlepp, H.G.; Schilling, K.D. (eds.). FOBOS Collaboration. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Jun 1992. 28p. Contract BMFT 06DR100. Order 
Number DE93768817. Source: OSTI; NTIS (US Sales Only); INIS. 
The FOBOS detector presently under construction at Dubna is 
intended for heavy ion reaction studies in the bombarding energy 
range of 10...100 AMeV. It will consist of a 'gas-ball’ of 30 position- 
sensitive avalanche counters and 30 axial ionization chambers 
behind them, a shell of 190 scintillation counters surrounding the 
gas ball and a forward phoswich array. All charged reaction prod- 
ucts may be measured in a wide dynamic range and in a geometry 
covering a substantial part of 47. Special developments were nec- 
essary concerning the mechanical construction, the detector design, 
the evacuation and gas supply and the electronics. Presently indi- 
vidual detector modules are being tested at the beam of the U-400 
heavy ion cyclotron of the Laboratory of nuclear reactions. (orig.). 


13622 (GANIL-R-92-12) New representations of AE-CsI ma- 
trix. Automatical identification of light particles. Benlliure, P.; 
Chbihi, A. Grand Accelerateur National d’lons Lourds (GANIL), 14 - 
Caen (France). 1992. [16p.] (In French). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The authors propose a new representation of a AE-Cs! matrix 
that keeps the necessary information for the light particle discrimi- 
nation in INDRA radiation detector. They also propose an automatic 
identification method based upon the fact, that the particle produc- 
tion rate is higher than the production rate of heavier fragments. 


13623 (GSI-92-19) The gas filled separator as a separation 
method to detect transuranic elements. Ninov, V. Gesellschaft 
fuer Schwerionenforschung mbH, Darmstadt (Germany); Techni- 
sche Hochschule Darmstadt (Germany). Fachbereich 5 - Physik. 
Aug 1992. 89p. (In German). Order Number DE93768801. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The mass spectrometer NASE (NAchSEparator) built as a post- 
separator and located behind the velocity filter SHIP at the GSI in 
Darmstadt, was taken into operation as a gas-filled separator, and 
its separation properties for fusion products from heavy ion reac- 
tions were studied. Chapter 2 describes the principle of separation 
in a gas-filled magnet. The technical specifications of the separa- 
tor, the detectors and the setup of detection electronics are 
outlined in chapter 3. The studies of separation properties are 
described in chapter 4, and chapter 5 deals with preliminary appli- 
cations of the gas-filled separator to detect isotopes poor in 
neutrons, with an atomic number Z = 92, 93. Chapter 6 is con- 
cerned with preliminary tests to detect heavy nuclei with an atomic 
number Z > = 100 by means of light radiation and actinide targets. 
The experimental results of comparative measurements between 
the velocity filter SHIP and the gas-filled separator are pointed out 
in chapter 7, and future application possibilities of gas-filled sepa- 
rators for synthesis of heaviest nuclei through asymmetric reactions 
are discussed. (orig./BBR). 


13624 (GSI-+92-25) Velocity determination of neutron-rich 
projectile fragments with a ring-imaging Cherenkov detector. 
Zeitelhack, K. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Technische Univ. Muenchen, Garching (Ger- 
many). Fakultaet fuer Physik. Nov 1992. 92p. (In German). Order 
Number DE93768894. Source: OSTI; NTIS (US Sales Only); INIS. 

For the velocity determination of relativistic heavy ions (A>100) 
in the energy range 300A.MeV < E,;, < 2A.GeV a highly resolv- 
ing, compact ring-imaging Cherenkov counter with large dynamical 
measurement range was developed. The Cherenkov light cone 
emitted in the flight of a relativistic heavy ion by a liquid layer 
(Ce6F14) is focused on the entrance window of a one-dimensional 
position-resolving VUV-sensitive photon detector. This gas detector 
is operated at atmospheric pressure with a mixture of 90% methane 
and 10% isobutane with 0.04% TMAE as photosensitive admixture. 
For 725A.MeV '2°Xe ions a velocity resolution AG/B=1.8.10~-* and 
a nuclear charge-number resolution AZ/Z=5.1.10-* was reached. 
The over the photon energy range 5.4 eV < E, < 7.2 eV aver- 
aged detection efficiency of the detector system was determined to 
€tot=2.8% >. At the Odeg magnet spectrometer Fragmentseparator 





of the GSI Darmstadt the RICH detector was for the first time ap- 
plied for the identification of nuclear charge number and mass of 
heavy relativistic projectile fragments. In the experiment the pro- 
duction cross sections of very neutron-rich nuclei by fragmentation 
of '®Xe projectiles in the reaction 76A.MeV '5®Xe on 2’Al were 
determined. From the measured production erates for the produc- 
tion of the double-magic nucleus '°?Zn in this reaction a cross 
section of c=(0.4+93°°) ybarn can be extrapolated. (orig /HSI). 


13625 (IFVE-ONF-91-138) Calibration of IHEP-JINR neu- 
trino detector. Bozhko, N.I. (and others); Borisov, A.A.; 
Bamburov, N.S. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. [29p.] (In Russian). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The results of calibration of IHEP-JINR neutrino detector in elec- 
tron beam of 2-5 GeV/c and hadron beam of 1.5-13.5 GeV/c are 
presented. The visible energy, angle and energy resolutions have 
been measured as a function of momentum for target part of de- 
tector, which is the calorimeter with interlived layers of aluminium 
and liquid scintillator. The data about space energy distribution for 
hadron and electromagnetic showers are presented. 14 refs.; 18 
figs.; 3 tabs. 


13626 (INIS-JP—007, pp. 397-400) A scintillation propor- 
tional imaging chamber and its application to heavy ion 
detection. Suzuki, Masayo (Institute of Physical and Chemical Re- 
search, Wako, Saitama (Japan)); Takahashi, Tan. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

We propose a new type of gaseous detector which can visualize 
individual ionization tracks produced by heavy ions. This instrument 
would provide us with an experimental method to investigate the 
radial dose distribution associated with heavy ion tracks, thus offer- 
ing experimental data to be directly compared to the theoretical 
works done so far. We describe a prototype of the detector which 
has been constructed and is currently being tested in our labora- 
tory. (author). 


13627 (INIS-mf-13430, pp. 124) Determination of parame- 
ters of the high sensitivity whole-body counter of the General 
Hospital in Vienna, Austria. Warwitz, B. (inst. fuer Biomedizinis- 
che Technik und Physik, Vienna Univ., Vienna (Austria)); Aiginger, 
H.; Steger, F.; Bergmann, H.; Unfried, E.; Riedlmayer, L. Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] 
(In German). (CONF-9209309-: 42. annual convention of the Aus- 
trian Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd 
annual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. WHOLE-BODY COUNTERS /calibration; 
WHOLE-BODY COUNTERS specifications; CALIBRATION; SPECI- 
FICATIONS 


13628 (INIS-mf-13430, pp. 126) Investigations on semicon- 
ductor diodes for high-dose-rate measurements. Obenaus, B. 
(Oesterreichisches Forschungszentrum Seibersdorf GmbH (Aus- 
tria). Inst. fuer Strahlenschutz); Duftschmid, K.; Strachotinsky, C.; 
Breitenhuber, L.; Kindi, P. Oecsterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (In German). (CONF- 
9209309-—: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. DOSE RATEMETERS/silicon; SILICON/ 
semiconductor diodes; SILICON; DOSIMETRY 


13629 (INIS-mf-13430, pp. 110) Time variation of a germa- 
nium semiconductor detector efficiency over five years. Zeck, 
C. (Technische Univ., Graz (Austria). Inst. fuer Theoretische Physik 
und Reaktorphysik). Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1992. [216p.] (In German). (CONF-9209309—: 42. 
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annual convention of the Austrian Physical Society, Vienna (Aus- 
tria), 21-25 Sep 1992). In 42nd annual convention of the Austrian 
Physical Society, September 21st-25th 1992, Vienna Technical Uni- 
versity. Order Number DE93615955. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. GE SEMICONDUCTOR DETECTORS/ 
efficiency; GE SEMICONDUCTOR DETECTORS/time dependence; 
AGING; EFFICIENCY 


13630 (INIS-mf-13430, pp. 113) Spectroscopic applications 
of spatial spin resonance of polarized neutron beams. 
Badurek, G. (Inst. fuer Kernphysik, Technische Univ. Wien, Vienna 
(Austria)); Alefeld, B.; Kollmar, A. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (in German). (CONF- 
9209309-: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNETIC FIELDS/spatia!  distribu- 
tion; THERMAL NEUTRONS/magnetic fields; TIME-OF-FLIGHT 
SPECTROMETERS/neutron spectroscopy; POLARIZED BEAMS; 
RESONANCE 


13631 (INIS-mf-13430, pp. 183) Theory of counters. 
Schnizer, B. (Inst. fuer Theoretische Physik, Technische Univ. 
Graz, Graz (Austria)); Carli, C.; Schoepf, H. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] (In Ger- 
man). (CONF-9209309-: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADIATION DETECTORS/charge distribu- 
tion; RADIATION DETECTORS/electric fields; CONFORMAL 
MAPPING 


13632 (INIS-mf-13430, pp. 182) Tests of silicon detectors 
of different kind and provenance in the laboratory and in a 
‘minimum ionizing particle beam’ at CERN. Raschner, B. 
(Oesterreichische Akademie der Wissenschaften, Vienna (Austria). 
Inst. fuer Hochenergiephysik). Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (In German). (CONF- 
9209309-: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. S! SEMICONDUCTOR DETECTORS/ 
specifications; S] SEMICONDUCTOR DETECTORS ‘testing; COM- 
PARATIVE EVALUATIONS; SPECIFICATIONS; TESTING 


13633 (INIS-mf-13440) Application of radioisotope tech- 
niques in industry and environment protection: Part 2. Institute 
of Nuclear Chemistry and Technology, Warsaw (Poland). 1990. 
[31p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Separate abstracts were prepared for 3 papers published in this 
part of the report dealing with different applications of radiometric 
gages. (A.S.). 


13634 (INIS-mf-13459) Nuclear analysis software. Pt. 2: 
Gamma spectrum analysis, activity calculations and neutron 
activiation analysis (GANAAS). Computer manual series. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Sep 1991. [28p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

A spectrum acquired with a multichannel analyzer is usually 
stored with a suitable device (tape, cassette tape, diskette, hard 
disk). Every manufacturer of multichannel analyzers uses his own 
method for storage, and records the spectra in his own format. 
Furthermore, the formats to save the spectra evolve in time: the 
same manufacturer can have several formats for different genera- 
tions of multichannel analyzers. A similar situation prevails with the 
spectrum analysis programmes. They require spectra in a particu- 
lar format as the input to the analysis. Again, these input formats 
are many and differ from each other considerably. SPEDAC set of 
routines was developed to provide the spectroscopist with a tool 
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for converting the spectral formats. They can read the spectra 
recorded in a number of formats used in different multichannel an- 
alyzers, to a number of analysis programmes. In fact, all the major 
formats are represented. Another serious problem for the user of a 
stand-alone multichannel analyzer is the transfer of spectra from 
the MCA to the computer. For several well known types of MCAs, 
the Version 5.0 of SPEDAC offers a set of routines for spectrum 
transfer, using the most simple methods of interfacing. All the 
transfer programmes described in this manual have been carefully 
tested with the corresponding stand-alone multichannel analyzers. 


13635 (INIS-mf—13460) Nuclear analysis software. Pt. 1: 
Spectrum transfer and reformatting (SPEDAC). Computer man- 
ual series. International Atomic Energy Agency, Vienna (Austria). 
Sep 1991. [106p.] Source: OSTI; NTIS (US Sales Only); INIS. 
GANAAS (Gamma, Activity, and Neutron Activation Analysis 
System) is one in the family of software packages developed under 
the auspices of the international Atomic Energy Agency. Primarily, 
the package was intended to support the IAEA Technical Assis- 
tance and Cooperation projects in developing countries. However, it 
is open domain software that can be copied and used by anybody, 
except for commercial purposes. All the nuclear analysis software 
provided by the IAEA has the same design philosophy and similar 
structure. The intention was to provide the user with maximum flex- 
ibility, at the same time with a simple and logical organization that 
requires minimum digging through the manuals. GANAAS is a 
modular system. It consists of several programmes that can be in- 
stalled on the hard disk as the are needed. Obviously, some parts 
of they system are required in all cases. Those are installed at the 
beginning, without consulting the operator. GANAAS offers the op- 
portunity to expand and improve the system. The gamma spectrum 
evaluation programmes using different fitting algorithms can be 
added to GANAAS, under the condition that the format of their in- 
put and output files corresponds to the rules of GANAAS. The 
same applies to the quantitative analysis parts of the programme. 


13636 (INIS-mf-13467) Data acquisition system for elec- 
tronic paramagnetic resonance spectrophotometer. Pena 
Eguiluz, R. Instituto Tecnologico, Toluca (Mexico). 1992. [110p.] (In 
Spanish). Source: OSTI; NTIS (US Sales Only); INIS. 

In the Atomic and Molecular Physics Laboratory at the Physics 
Department of the Instituto Nacional de Investigaciones Nucleares 
(ININ), there is in operation an electronic paramagnetic resonance 
spectrometer (EPR). This equipment is utilized for determine, the 
distribution of the absorbed energy intensity for a sample of param- 
agnetic substance by means of the study and analysis of its 
emission lines spectrum. The useful information is provided as a 
graphic result showing the spectrum corresponding to the analyzed 
sample. In similar devices like this, the researchers problem, trying 
to get the important information, is a hard and imprecise work, 
thus, this process of find the ordinate magnitudes of a approxi- 
mately two hundred points, equal spaced in the spectrum, is 
carried out completely by hand. After this, the information is cap- 
tured and processed in a personal computer. As a solution for this 
problem, an interface in both aspects, hardware and software 
adaptable to a personal computer, was designed and constructed. 
This interface is able to: (a) To get and digitized the analogical sig- 
nal, that represents the corresponding spectrum curve. (b) It stores 
the digitized information in files and (c) It displays in graphic mode 
the stored data, and then these are normalized in order to be 
transferred to a statistics and analytical software packets (Author). 


13637 (JINR-R-1-91-537) The energy characteristics of 
central hadron sampling-calorimeter HC-600. Gavrishchuk, O.P. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy); Eremeev, R.V.; Kadykov, M.G.; Kosarev, 
1.G.; Kukhtin, V.V.; Shalygin, A.B.; Yukaev, A.N.; Kochetkov, V.I.; 
Semenov, V.K. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [8p.] (In Russian). Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

The energy characteristics of a hadron sampling-calorimeter with 
cell sizes 75x75 mm, are presented. Measurements for 36 mod- 
ules were performed using z— - meson and electron beams with 
energies of 40 and 26 GeV, correspondly. The energy resolution 
dependences of the calorimeter on the impact point of the incident 
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particles have been studied. The dependence of energy resolution 
on hadron energies corresponds to expression o¢/E = 0.03+0.56/ 
VE. The relation of e/h amplitudes has been measured and its 
value was found equal to 1.14. 18 refs.; 5 figs. 


13638 (JINR-R—1-91-538) Spacing resolution of the central 
part of the hadron sampling-calorimeter HC-600. Gavrishchuk, 
O.P. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of High Energy); Eremeev, R.V.; Kadykov, M.G.; 
Kosarev, |.G.; Shalygin, A.B.; Yukaev, A.N.; Semenov, V.K. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. 
[7p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

The spacing characteristics of modular hadron sampling- 
calorimeter with cell sizes 75x75 mm* are presented. 
Measurements for 36 modules were performed using «— meson 
beam with the energy of 40 GeV. The dependence of the space 
resolution of the calorimeter on the impact point of the incident par- 
ticles, cell sizes and beam energy have been studied. 12 refs.; 4 
figs. 


13639 (JINR-R-1-91-554) The pions and electrons identi- 
fication in the modular hadron’  sampling-calorimeter. 
Gavrishchuk, O.P. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of High Energy); Eremeev, R.V.; Kadykov, 
M.G.; Shalygin, A.B.; Yukaev, A.N.; Semenov, V.K. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1991. [10p.] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

The possibility of hadrons and electrons rejection in hadron 
sampling-calorimeter with shower profile distribution has been 
investigated. The dependence of shower profile dispersion and pro- 
file form on shower axis position, cell sizes, sort and energy of 
particles have been studied. The introduction of limitation for 
shower width allowed one to supress the electron registration to 
the level about 10-* with x~ -meson registration effectivity about 
90%. The same level is achieved with hadron supression and iden- 
tification of electrons. 13 refs.; 8 figs. 


13640 (Jue+-2577) Studies of gas parameters and high-rate 
effects of an influence drift chamber. Broeders, R.W. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Kern- 
physik. Jan 1992. 86p. (In German). Order Number DE93768723. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The test measurements at the Bonn Electron Synchrotron and at 
the Erlangen Tandem Accelerator have shown that with the asym- 
metric influence drift chamber with FADC readout a vertex detector 
is available, which combines a high position resolution of Ax¢.9=26 
um with a very good rate capability of 2.10° particles/m?.s, and 
low mass load. It could be shown that the position resolution at 
oblique tracks and FADC readout cannot be improved by the 
addition of ethanol to the chamber gas. A possibility for an im- 
provement of the angle-dependent position resolution consists 
therefore in the application of FADC’s with a higher tasting rate 
than 100 MHz. Because of the timely development it seems to be 
possible, to produce FADC’s with a by 5 higher tasting rate. By this 
the deterioration of the resolution of oblique tracks may be limited 
to Ax¢/ideg=0.5 um. As it was shown in the second part of this 
thesis, with the IDC even at rates of 3.10° particles/mm?.s still a 
position resolution in the range Axg.0=0.5 um can be reached. Be- 
cause of the self-stabilizing behaviour of the chamber it could be 
operated even at rates of 20.10® particles/mm?.s without perturba- 
tions. The asymmetric influence drift chamber fulfils by this all 
requirements, which are put on the experiment PS 185. By it fur- 
thermore an ideal vertex detector in other experiments of 
medium-energy physics is available. (orig.). 


13641 (Juel-2646) Development, test, and simulation of an 
influence drift chamber. Lippert, C. Forschungszentrum Juelich 
GmbH (Germany). Inst. fuer Kernphysik; Bonn Univ. (Germany). 
Jul 1992. 115p. (In German). Order Number DE93771759. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The experiment PS185 measuring the reaction anti pp — anti YY 
with strangeness S = 1 hyperons is a unique tool to study the pro- 
cess of anti ss quark pair creation. The so far measured anti AA 
and anti AZ° channels have stimulated a lot of theoretical work and 





will be complemented by the charged <-channels anti D*I* and 
anti [~2~—. Therefore, the PS185 apparatus has to be extended by 
a microvertex-detector with good spatial resolution and high rate 
capability. Last years in Juelich such a detector, the Induction Drift 
Chamber, was developed. A wire plane consists of alternating po- 
tential wires (20 um) and anodes (74m) asymmetrically positioned 
between two cathode foils defining one independent chamber. The 
good track resolution (< 25 yum) for perpendicular tracks even for 
high rates (> 10® events/(sec x mm?)) is achieved by evaluate the 
induced signals of the potential wires, which measure the 
azimuthal avalanche position with respect to the anodes. An ex- 
pression is derived to describe the principles of the induced signals 
so that the simulation of the IDC is in good agreement with the ex- 
perimental data. One central point is the derivation of an algorithm 
for inclined tracks. To overcome limits in the spatial resolution 
which arise from the fluctuation of ionisation loss, a Flash-ADC 
read out was used, which also gives the possibility to digitalize the 
track inside one plane. For the 400 channels in two FADC-Crates a 
real time data acquisition system with interrupt processing was de- 
veloped on a VME-processor so that an event rate > 100 Hz by 
an event length > 1 kByte could be reached. The mechanical con- 
struction of the IDC allows a stack of independent planes to be 
built with a height of 3.5 mm for each. Results of two test runs 
measuring the spatial resolution are reported. (orig.). 


13642 (Jue+2651) Testing of a pyroelectric detector for 
neutral-particle and ion currents. Viehl, A. Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Schicht- und lonentechnik. Jul 
1992. 69p. (In German). Order Number DE93768720. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the fabrication of microelectronic circuits among others ion 
beams are applies. An ion source generates thereby a beam of en- 
ergetic ions directed to the target. A part of this is neutralized on 
the way between ion source and target, so that there arrive ions 
and neutral particles. In order to be able to measure ion and 
neutral-particle beam density of such a particle beam, a measuring 
device was developed, which uses a thermal detection procedure. 
The temperature-sensitive component is a pyroelectric foil. During 
the measurement cycle the neutral-particle detector determines 3 
quantities: 1. The ion current density. It is directly measured by an 
ion trap (Faraday cup). 2. The warming up of the pyroelectric foil 
by the whole particle beam. 3. The warming up of the foil only by 
the neutral particles of the beam. With these 3 values the contribu- 
tion of the neutral particles to the whole beam, the neutral-particle 
beam density, and the whole particle beam density can be calcu- 
lated. This measurement procedure is independent on the particle 
energy and requires no calibration of the measurement device. The 
neutral-particle detector was tested by means of a 1 cmdiameter 
Kaufman ion source (working gas: argon; particle energy: max. 
1000 eV; ion current: max. 10 mA) in an experiment and has 
thereby proved its functionality. Related to the energy-flux density 
of the particle beam a sensitivity of the foil of 400 V/(W.cm—*) was 
measured (capacitance of the foil: 600 pF, area hit by the particle 
beam 0.5 cm?). The distance between two measurement cycles 
amounts to about 30 seconds. (orig.). 


13643 (KEK-92-9) Lecture note on circuit technology for 
high energy physics experiment. Ikeda, Hirokazu. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Jul 1992. 78p. 
Order Number DE93771422. Source: OSTI; NTIS; INIS. 

This lecture gives basic ideas and practice of the circuit technol- 
ogy for high energy physics experiment. The program of this 
lecture gives access to the integrated circuit technology to be ap- 
plied for a high luminosity hadron collider experiment. (author). 


13644 (KFTI-91-8) Program-apparatus complex for investi- 
gation of x- and +-radiations generated by relativistic electrons 
in crystals. Adejshvili, D.I.; Gavrikov, V.B.; Emel'yanchik, |.F.; Mo- 
rokhovskij, V.L.; Ovchinnik, V.D.; Pirogov, V.N.; Khal’ko, N.N.; 
Shvarkov, D.S. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. [14p.] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

A program-apparatus complex for experimental research of x-ray 
and -+-radiation spectra generated by high energy electrons in 
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monocrystals is described. It includes +-spectrometer, goniometer, 
transducers for control of charged particle beam parameters, mi- 
crocomputer DVK-3 and electronic devices in CAMAC standard. 
y-tadiation spectra were measured according to the program in 
time intervals when electron beam parameters and spectrometer 
charge were within preliminary chosen limits. 8 refs.; 8 figs. (au- 
thor). 


13645 (KFTF-91-32) Wide-range magnetometer. Viadimirov, 
Yu.V.; Denyak, V.M.; Perun, N.V. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [5p.] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

A compact wide-range nuclear magnetometer made on nuvistors 
(N-series metal ceramic tubes) with electron frequency tuning is 
described. 3 refs.; 4 figs. (author). 


13646 (KFTI-92-27) Investigation of thermoluminescent 
detector characteristics and their use for radiation situation 
control. Vit’ko, V.I.; Kovalenko, G.D.; Mazilov, A.V. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [12p.] (in 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental data on DTG-4 and TLD-500K thermoluminescent 
detector characteristics are presented. The dependence of detector 
sensitivity on duration of their use, +y-radiation dose and energy, 
ambient temperature and time of illumination were investigated. A 
possibility of detector use for radiation situation control in low dose 
range was shown. & refs.; 8 figs.; 2 tables. (author). 


13647 (KFTI-92-38) Instrumental and technical provision 
of the automatized polarimeter on the wire spark chamber 
telescope base. Eran, L.V.; Karasev, S.P.; Konovalov, O.G.; Po- 
matsalyuk, R.I.; Tenishev, A.Eh.; Shlyakhov, I.N. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [6p.] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

A system of parallel transformation and transmission data from 
the magnetostriction wire spark chamber telescope to the pdp type 
(DVK-3M) computer in CAMAC standard was designed and manu- 


factured. It is provided by the programme testing. 4 refs.; 3 figs. 
(author). 


13648 (LA-12486-T) Measurement of effective analyzing 
powers for the NTOF polarimeter at LAMPF and D,,(0°) for 
Gamow-Teller transitions in p-shell nuclei. Mercer, D.J. (Col- 
orado Univ., Boulder, CO (United States). Dept. of Physics). Los 
Alamos National Lab., NM (United States). Jan 1993. 156p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE93006918. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Thesis submitted by D.J. Mercer to University of Colorado, Boul- 
der. 

Measurements of neutron polarization from (p,n) reactions can 
provide valuable clues toward understanding the isovector nucleon- 
nucleus interaction. A neutron time-of-flight polarimeter has been 
constructed at the Los Alamos Meson Physics Facility to perform 
such measurements, but before the polarimeter can be used, its 
effective analyzing powers must be determined. This is accom- 


plished by using the 'C(p,n)'4N reaction at a bombarding 
energy of 494 MeV to produce a beam of neutrons with known po- 
larization, illuminating the detector with these neutrons, and 
measuring the azimuthal asymmetries after scattering from a hy- 
drogenous analyzer fluid within the detector. Secondary 


measurements are made using the 2H(p,n)*p reaction with bom- 
barding energies of 318 and 494 MeV to produce a polarized 


neutron beam. The results from (np) analyzing reactions within the 
detector agree with values anticipated from free nucleon-nucleon 


analyzing powers, but the results from (np) analyzing reactions 
display a more than 33% reduction from the anticipated values. 
Additionally, measurements are made of the polarization transfer 


coefficient D,, (0°) for p,n Gamow-Teller reactions on 2H, 7Li'*C, 
and '4C targets. For a purely central interaction, one would expect 
that D,, (0°) ~ —1/3 in the plane wave limit, but a simple average 
of the Ja = 0+ — 1* results at a bombardment energy of 494 MeV 
gives D,, (0°) = —0.689 + 0.044. Thus, the measurements indicate 
that the nucleon-nucleus interaction — which is largely central at 
200 MeV — has strong tensor contributions at higher energy. 
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13649 (LA-UR-92-3790) Interferometric fiber-optic radiation 
sensor. Forman, P.R. Los Alamos National Lab., NM (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930588—1: 
9. optical fiber sensors conference, Firenze (Italy), 4-6 May 1993). 
Order Number DE93003841. Source: OSTI; NTIS; GPO Dep. 
Interferometric fiber-optic radiation sensors based on the 
Kramers-Kronig relation are investigated. Both high frequency time 
integral and low frequency instantaneous sensors are proposed. 


13650 (LA-UR-92-3827) Temperature dependence of radia- 
tion damage and its annealing in silicon detectors. Ziock, H.J. 
(Los Alamos National Lab., NM (United States)); Boissevain, J.G.; 
Holzscheiter, K.; Kapustinsky, J.S.; Palounek, A.P.T.; Sondheim, 
W.E.; Barberis, E.; Cartiglia, N.; Leslie, J.; Pitzl, D.; Rowe, W.A.; 
Sadrozinski, H.F.W.; Seiden, A.; Spencer, ELos Alamos National 
Lab., NM (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-921005-8: Institute of Electrical and Electronic Engineers 
(IEEE) nuclear science symposium, Orlando, FL (United States), 
26-31 Oct 1992). Order Number DE93003854. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The radiation damage resulting from the large particle fluences 
predicted at the Superconducting Super Collider will induce signifi- 
cant leakage currents in silicon detectors. In order to limit those 
currents, we plan to operate the detectors at reduced temperatures 
(~0° C). In this paper, we present the results of a study of temper- 
ature effects on both the initial radiation damage and the long-term 
annealing of that damage in silicon PIN detectors. Depletion volt- 
age results are reported. The detectors were exposed to 
approximately 10'4/cm* 650 MeV protons. Very pronounced tem- 
perature dependencies were observed. 


13651 (LBL-32243) Large area, low capacitance Si(Li) de- 
tectors for high rate x-ray applications. Rossington, C.S.; Fine, 
P.M.; Madden, N.W. Lawrence Berkeley Lab., CA (United States). 
Oct 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-921005-26: 
Institute of Electrical and Electronic Engineers (IEEE) nuclear sci- 
ence symposium, Orlando, FL (United States), 26-31 Oct 1992). 
Order Number DE93007661. Source: OSTI; NTIS; INIS; GPO Dep. 

Large area, single-element Si(Li) detectors have been fabricated 
using a novel geometry which yields detectors with reduced capac- 
itance and hence reduced noise at short amplifier pulse-processing 
times. A typical device employing the new geometry with a thick- 
ness of 6 mm and an active area of 175 mm 2 has a capacitance 
of only 0.5 pf, compared to 2.9 pf for a conventional planar device 
with equivalent dimensions. These new low capacitance detectors, 
used in conjunction with low capacitance field effect transistors, will 
result in x-ray spectrometers capable of operating at very high 
count rates while still maintaining excellent energy resolution. The 
spectral response of the low capacitance detectors to a wide range 
of x-ray energies at 80 K is comparable to typical state-of-the-art 
conventional Si(Li) devices. In addition to their low capacitance, the 
new devices offer other advantages over conventional detectors. 
Detector fabrication procedures, I-V and C-V characteristics, noise 


performance, and spectral response to 2-60 keV x-rays are de- 
scribed. 


13652 (LBL-32289) Sub 60 ps timing resolution using 
large area Silicon Avalanche Diodes. Hauger, A. (Purdue Univ., 
Lafayette, IN (United States). Dept. of Physics); Hirsch, A.; Porile, 
N.; Scharenberg, R.; Stringfellow, B.C.; Tincknell, M.; Rai, G. 
Lawrence Berkeley Lab., CA (United States). Oct 1992. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-921005-25: Institute of Electrical and 
Electronic Engineers (IEEE) nuclear science symposium, Orlando, 
FL (United States), 26-31 Oct 1992). Order Number DE93007723. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The new generation of planned experiments in high energy and 
nuclear physics requires high pixel density time-of-flight detection 
systems which mark the occurrence of an event with sub-100 ps 
accuracy. Conventional fast phototubes and scintillators do not 
easily lend themselves to large scale mechanical and electrical 
integration and generally prove to be very expensive. As an alter- 
native technology, we report on the development and optimization 
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of Silicon Avalanche Diodes (AVDs). The project is in part strongly 
motivated by the STAR experiment planned for the Relativistic 
Heavy lon Collider (RHIC) facility at BNL. The time-of-flight compo- 
nent of STAR is expected to operate in a 0.5T magnetic field and 
is highly segmented. 


13653 (LBL-33102) Physics requirements on hadronic 
calorimeters at the LHC and SSC. Hearty, C. Lawrence Berkeley 
Lab., CA (United States). Oct 1992. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9209263-10: 3. international conference on calorimetry in 
high energy physics, Corpus Christi, TX (United States), 29 Sep - 
2 oct 1992). Order Number DE93007726. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The physics goals of hadronic calorimeters at the SSC and LHC 
are studied to derive requirements on resolution, coverage, seg- 
mentation, noise, speed and depth. 


13654 (SLAC-PUB-5988) The fluid systems for the SLD 
Cherenkov ring imaging detector. Abe, K. (Tohoku Univ., Sendai 
(Japan). Dept. of Physics); Hasegawa, K.; Hasegawa, Y.; Iwasaki, 
Y.; Suekane, F.; Yuta, H.; Antilogus, P.; Aston, D.; Bienz, T.; Bird, 
F.; Dasu, S.; Dolinsky, S.; Dunwoodie, W.; Hallewell, G.; Kawa- 
hara, H.; Kwon, Y.; Leith, D.Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Oct 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-921005-20: Institute of Electrical and 
Electronic Engineers (IEEE) nuclear science symposium, Orlando, 
FL (United States), 26-31 Oct 1992). Order Number DE93006942. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We describe the design and operation of the fluid delivery, moni- 
tor and control systems for the SLD barrel Cherenkov Ring 
Imaging Detector (CRID). The systems deliver drift gas (CoHe + 
TMAE), radiator gas (C5F;5 + No) and radiator liquid (CgF,4). Mea- 
sured critical quantities such as electron lifetime in the drift gas 
and ultra-violet (UV) transparencies of the radiator fluids, together 
with the operational experience, are also reported. 


13655 (UCRL-53929-90, pp. 13-15) Measurements of 
brightness temperature and imaging of imploding plasmas in 
Saturn facility. Benjamin, R.D. Lawrence Livermore National Lab.., 
CA (United States). 1991. In Nuclear test-experimental science an- 
nual report, Fiscal year 1990. 194p. Order Number DE92014082. 
Source: OSTI; NTIS; INIS. 

During the past two years, scientists at Lawrence Livermore Na- 
tional Laboratory, Los Alamos National Laboratory, and Sandia 
National Laboratories have been conducting experiments at the 
Sandia Saturn pulsed-power facility in Albuquerque, New Mexico. 
The research involved using a z pinch in an imploding liner 
hohlraum geometry to create a large-volume X-ray source with a 
presumed blackbody spectrum. Images from X-ray pinhole-framing 
cameras were used to provide information on the dynamics of the 
imploding plasma. 5 refs., 3 figs. 


13656 (UCRL-53929-90, pp. 58-61) Semiinsulator detec- 
tors. Wang, C.L. (EG & G, Inc., Las Vegas, NV (US)); Flatley, J.E.; 
Pocha, M.D.; Davis, B.A.; Moy, K.J.; Wagner, R.S. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

A semiconductor with an original geometry was developed. 
These semiconductors are termed semi-insulator detectors (SIDS). 
Although the SID may be tailored for various applications, its 
potential for use in Compton electron spectrometry and as a sub- 
stitute for p-i-n diodes was explored. A simple mathematical model 
was constructed and tested against experimental data for the SID. 
The model appears to calculate the SID gain provided that carrier 
mobility and lifetime are precisely defined. 1 ref., 4 figs. 


13657 (UCRL-53929-90, pp. 62-63) Fast and sensitive inter- 
digitated p-i-n diode. Wang, C.L. (United Detector Technology, 
Hawthorne, CA (US)); Flatley, J.E.; Hunter, J.R.; Bhardwaj, B.D. 
Lawrence Livermore National Lab., CA (United States). 1991. In 
Nuclear test-experimental science annual report, Fiscal year 1990. 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 





Despite the versatility of silicon diodes, they cannot be made 
large and fast at the same time beacuse speed and size impose 
contradictory requirements on this detector. In this research an 
attempt was made to circumvent the p-i-n dilemma. An array of in- 
terdigitated electrodes was employed to reduce the capacitance 
between the electrodes to well below that of the regular planar 
structure. An advantage of this detector over conventional p-i-n 
diodes is that it need not be individually calibrated for sensitivity to 
X-rays. A disadvantage of the interdigitated structure is that the 
surface will break down if the bias voltage is too high because of 
the small spacing between the electrodes. 1 ref., 2 figs. 


13658 (UCRL-53929-90, pp. 63-66) Optical system for a 
threshold gas Cherenkov detector. Posey, R. Jr. (Alabama A & 
M Univ., Normal (US)); Garica, M. Lawrence Livermore National 
Lab., CA (United States). 1991. In Nuclear test-experimental sci- 
ence annual report, Fiscal year 1990. 194p. Order Number 
DE92014082. Source: OSTI; NTIS; INIS. 

A good system for discriminating against unwanted gamma rays 
in weapons tests is a threshold gas Cherenkov detector (TGCD). 
In theory, the system can discriminate against unwanted gamma 
rays by measuring the threshold-generated Cherenkov photons. 
Cherenkov radiation requires a unique sort of optical system since 
Cherenkov emission is symmetrical about the axis of a particle 
moving through a medium. The design for an optical system for a 
Cherenkov detector was explored in this research. An experiment 
was performed on the effect of reflection losses in the transport 
tube. The TGCD was found to detect high-energy particles in the 
presence of a background of lower-energy particles. The transport 
tube at the exit pupil of the system transports light symmetrically 
onto the detector for better shielding and eliminates large-angle 
scattering onto the photodiode. 3 refs., 3 figs. 

13659 


(UCRL-53929-90, pp. 66-68) Array cameras for 


downhole imaging. Conder, A.D. Lawrence Livermore National 
Lab., CA (United States). 1991. In Nuclear test-experimental sci- 


ence annual report, Fiscal year 1990. 
DE92014082. Source: OSTI; NTIS; INIS. 

The NTES program uses two types of cameras for downhole 
imaging: array cameras used for pin-hole neutron experiments 
(PINEX) and time-resolved spectroscopy experiments and linear 
cameras used to record one-dimensional images from a line spec- 
trometer. The specifications of these cameras are listed in this 
paper. The NTES program is continually attempting to produce 
faster cameras with greater spatial resolution. 1 ref., 3 figs., 3 tabs. 


194p. Order Number 


13660 (UCRL-53929-90, pp. 68-70) A distributed control 
and data-acquisition system for downhole use. Yuen, B.K.; 
Lamb, J.W. Lawrence Livermore National Lab., CA (United States). 
1991. In Nuclear test-experimental science annual report, Fiscal 
year 1990. 194p. Order Number DE92014082. Source: OSTI; 
NTIS; INIS. 

The number and cost of cables for downhole diagnostic 
measurements may be reduced by placing the control and data- 
aquisition system downhole and using a serial link to transmit 
measurement data uphole and to send commands downhole. Re- 
search was conducted to develop a suitable system for downhole 
use. The new system was fielded on the Coso event at the Nevada 
test site. The reliability of the system was excellent and exhibited 
ease of operation. It could be used to perform any required mea- 
surement or control function in the diagnostics and device canister, 
with the exception of arming and firing functions. 2 figs. 


13661 (UCRL-53929-90, pp. 75-77) Tunable double 
monochromator for high-resolution X-ray, integrated reflectiv- 
ity measurements. Bixler, J.V.; Hailey, C.J. Lawrence Livermore 
National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

A precisely-tunable, high-resolution calibration source for x-ray 
instrumentation was developed using a gold continuum emission 
filtered by a double-crystal monochromator. This system enables 
the calculation of integrated reflectivities of a crystal at closely 
spaced energies. Further applications of this new monochromator 
are anticipated. 1 ref., 2 figs. 
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13662 (UCRL-53929-90, pp. 77-79) Computer control of the 
reflection-grating calibration facility. Randolph, J.E. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

The x-ray multimirror (XMM) calibration facility is designed to 
calibrate reflection gratings to be incorporated into a x-ray spec- 
trometer. In the next several years, LLNL will design, fabricate, and 
calibrate approximately 2000 gratings. An Apple Macintosh || com- 
puter will be used to automate as many calibration procedures as 
possible. Preliminary results of this automation task are presented. 
3 refs., 3 figs. 


13663 (UCRL-53929-90, pp. 82-83) Gamma-ray imaging 
technique to examine implosion instabilities. Jacoby, B. 
Lawrence Livermore National Lab., CA (United States). 1991. In 
Nuclear test-experimental science annual report, Fiscal year 1990. 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 

To examine implosion instabilities, a gamma-ray imaging experi- 
ment was developed for applications on underground tests. The 
schematic and specifications of the experiment are given. Gamma 
radiation produced from a copper plate will be used in a back- 
lightling experiment designed to investigate the ablation instabilities 
of an imploding lead shell. Because the gamma rays are both sig- 
nal and trigger source, it is important to minimize the time delay for 
the trigger signal. 2 figs. 


13664 (UCRL-53929-90, pp. 84-87) Streaked case emission 
experiment. Burginyon, G.A.; Wobser, J.K.; Jacoby, B.; Tirsell, 
K.G. Lawrence Livermore National Lab., CA (United States). 1991. 
In Nuclear test-experimental science annual report, Fiscal year 
1990. 194p. Order Number DE92014082. Source: OSTI; NTIS; 
INIS. 

From the Bristol Event, a one-dimensional, spatially-resolved, 
time-dependent diagnostic instrument was developed to observe x- 
ray emission from the radiation case of a nuclear test device. This 
diagnostic test, termed the Streaked Case Emission Experiment 
(SCEX), will be used to detect case leaks and tears as a function 
of time. Using conventional imaging schemes, SCEX should 
achieve the desired diagnostic goals of obtaining spatial- and time- 
dependent case emission and dynamics information. The results 
will be correlated with preshot hydroradiographs and computer 
models to identify anomolous radiation and early leakage. 3 refs., 2 
figs. 


13665 (UCRL-53929-90, pp. 95-99) Photonic instrumenta- 
tion for the superconducting super collider. Lowry, M.E.; Ables, 
E.; Bionta, R.M.; Haigh, R.E.; Hugenberg, K.F.; Kalibjian, R.; Mc- 
Conaghy, C.F.; Milton, D.T.; Rotter, M.D.; Schulte, H.F. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

New detectors and instrumentation are being designed for the 
Superconducting Super Collider (SSC). One system under consid- 
eration utilizes electro-optical imaging techniques. Such techniques 
will be useful in establishing reliable event triggers based on total 
energy and event topology. Other instrumentation is being devel- 
oped with integrated optical modulators. Potential applications 
include calorimetry experiments, where exceptional dynamic range 
is required. 6 refs., 4 figs. 


13666 (UCRL-53929-90, pp. 109-112) Beta-wheel upgrade 
project. Montelongo, S. Lawrence Livermore National Lab., CA 
(United States). 1991. In Nuclear test-experimental science annual 
report, Fiscal year 1990. 194p. Order Number DE92014082. 
Source: OSTI; NTIS; INIS. 

The Nuclear Chemistry Counting Facility (NCCF) is used to 
analyze isotopic species using alpha-, beta-, gamma-, and x-ray- 
counting spectroscopy. In 1990, the eight beta-wheel counting 
systems were upgraded and integrated into one unified data aqui- 
sition network, NCCF-NET. The major requirements of the 
beta-wheel upgrade were to (1) replace obsolete nuclear instru- 
mentation and procedures and (2) provide a standard mechanism 
for data access and control. 2 refs., 2 figs. 
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13667 (UCRL-53929-90, pp. 112-114) A new method for 
calibrating a germanium detector. Gunnink, R. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

A new method has been developed whereby the detector effi- 
ciency for energy regions of 50-keV to 4-MeV can be determined 
within a few percent using the manufacturer's detector specifica- 
tions. This new calibration method is based on known properties of 
the detection process and on insights gained from studying effi- 
ciency curves. The new model and algorithms greatly reduce the 
efficiency calibration effort without sacrificing accuracy. 1 fig. 


13668 (UCRL-53929-90, pp. 116-117) Threshold detector 
correlations. Nethaway, D.R. Lawrence Livermore National Lab., 
CA (United States). 1991. In Nuclear test-experimental science an- 
nual report, Fiscal year 1990. 194p. Order Number DE92014082. 
Source: OSTI; NTIS; INIS. 

Detector correlations are important to radiochemical diagnostics 
because they enable the loading of two or more different detectors 
in separate parts of a device and accurately determine the relative 
burn efficiency of the different parts. Detector correlations also en- 
able conversion of the measured results for one detector with no 
reliable cross-section set into the equivalent results for another de- 
tector with reliable cross-sections. The discussion here is limited to 
detectors with two of more measurable products of multiple reac- 
tions on the target nuclide. In this study, a computer program was 
used to do a weighted least-squares fit of the detector data as well 
as indirect correlation data to maintain consistent results. 1 fig. 


13669 (UCRL-53929-90, pp. 121-124) Experimental level 
structure in '°?ir applied to reaction cross-section calcula- 
tions. Hoff, R.W. (Univ. of Zagreb (YU)); Gardner, M.A.; Gardner, 
D.G.; Brant, S.; Paar, V. Lawrence Livermore National Lab., CA 
(United States). 1991. In Nuclear test-experimental science annual 
report, Fiscal year 1990. 194p. Order Number DE92014082. 
Source: OSTI; NTIS; INIS. 

This report summarizes the 1990 work on nuclear levels of '%Ir, 
outlines theoretical calculations of 19Ir structures, and compares 
those calculations with experimental data. All of the proposed spin 
and parity assignments are model-independent. For the excited 
states, parity is unambiguously determined from the analysis of the 
averaged resonance-capture intensities combined with measured 
internal-conversion coefficients. These results represent a unique 
case in the systematics of medium and heavy nuclei. 9 refs., 3 figs. 


13670 (UCRL—53929-90, pp. 168-171) The atomic-beam 
experiment-Livermore. Bandong, B.B.; Hulet, E.K.; Wild, J.F.; 
Moody, K.J.; Lougheed, R.W.; Dougan, RuJ.; Pedersen, K.B. 
Lawrence Livermore National Lab., CA (United States). 1991. In 
Nuclear test-experimental science annual report, Fiscal year 1990. 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 

An experimental determination of the ground-state configurations 
could demonstrate the magnitude of relativistic effects, supply in- 
sights into the chemical properties of the heaviest elements, and 
provide the key for future investigations of the transactinide 
elements. In this experiment, configurations of short-lived heavy el- 
ements will be directly determined in their free-atom form. This 
report describes the design of the Atomic-Beam Experiment Liver- 
more, diagramming its recoil chamber and atomic-beam extraction 
stage and its detector chamber. Optimization of the Atomic-Beam 
Experiment Livermore is planned for 1991. 10 refs., 2 figs. 


13671 (UCRL-53929-90, pp. 187-189) Research and devel- 
opment for a di-muon detector. Thomas, J.; Britt, H.C.; Costales, 
J.B.; Namboodiri, M.N.; Snagster, T.C.; Vogt, R. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

The Relativistic Heavy-lon Collider (RHIC) will collide heavy ions 
at energies up to 100 GeV/A. This report describes plans to build a 
di-muon detector at the RHIC. The underlying design relies on the 
assumption that muons can penetrate 1000 tons of aluminium and 
steel. The inner absorber of the detector will be made of alu- 
minium, and the outer absorber will be made of layered steel. 
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Between these sections will be a magnetic-field region with track- 
ing chambers to observe the muons and background pions and will 
measure their momentum. 3 refs., 2 figs. 


13672 (UCRL-ID—111522) Notes on radial drift for dalitz de- 
tection. Thomas, J.H. Lawrence Livermore National Lab., CA 
(United States). 21 Aug 1992. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93006971. Source: OSTI; NTIS; INIS; GPO Dep. 

One solution to the problem of identifying electron pairs due to 
dalitz decay is to exploit the large difference in energy lose by elec- 
trons and pions at momenta below 150 MEV/C. The “restricted” 
energy loss is measured by averaging the bottom 60% of the en- 
ergy loss samples in order to avoid the wide fluctuations caused by 
the Landau tails. Note that the electrons are fully relativistic and 
well up on the relativistic rise of the dE/dx curve at a momentum of 
30 MeV/c whereas the pions are still moving down off the peak of 
the Bragg curve and are more heavily ionizing than the electrons. 
The separation between pions and electrons is very good up to 
about the pion rest mass and so we can in principle separate the 
species all through the kinematically allowed range for Dalitz decay 
but, in practice, the dE/dx resolution will eventually limit the tech- 
nique to the range well below where the curves crossover. We 
then might need an additional technique for e/7 separation above 
110 MeV/c or so. Time of Flight would be a suitable technique. We 
propose to use a radial drift Time Expansion Chamber (TEC, or 
sometimes known as at Time Projection Chamber, TPC) to simul- 
taniously measure the energy loss and momentum of electrons and 
pions. The detector would be placed at Y=0 and extend to + 0.5 
units of rapidity and the secondary electrons generated by a track 
would drift radially away from the vertex towards a sensepad plane. 
The detector would be inside the magnetic field of the RE2 detector 
and the drift direction would be perpendicular to the field direction. 


4402 Radiation Effects On Instrument Compo- 
nents, Instruments, Or Electronic Systems 


Refer also to citation(s) 13231, 13611, 13649 


13673 (CONF-930403-16) Radiation-hardened control sys- 
tem. Vandermolen, R.!.; Smith, S.F.; Emery, M.S. Oak Ridge 
National Lab., TN (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACOS5- 
840R21400. From 5. topical meeting on robotics and remote 
systems; Knoxville, TN (United States); 26-29 Apr 1993. Order 
Number DE93007248. Source: OSTI; NTIS; INIS; GPO Dep. 

A radiation-hardened bit-slice control system with associated 
input/output circuits was developed to prove that programmable cir- 
cuits could be constructed to successfully implement intelligent 
functions in a highly radioactive environment. The goal for this ef- 
fort was to design and test a programmable control system that 
could withstand a minimum total dose of 10” rads (gamma). The 
Radiation Hardened Control System (RHCS) was tested in opera- 
tion at a dose rate that ranged up to 135 krad/h, with an average 
total dose of 10.75 Mrads. Further testing beyond the required 107 
rads was also conducted. RHCS performed properly through the 
target dose of 10’ rads, and sporadic intermittent failures in some 
programmable logic devices were noted after ~ 13 Mrads. 


13674 (INIS-SU-342/A, pp. 70-73) Application of radiation 
technology to manufacturing of semiconductor instruments 
and integrated circuits. Korshunov, F.P. (AN Belorusskoj SSR, 
Minsk (Belarus). Inst. Fiziki Tverdogo Tela i Poluprovodnikov); Bo- 
gatyrev, Yu.V.; Kul'gachev, V.I.; Bernat, N.N.; Sidorenko, Yu.P.; 
Sheraukhov, V.A. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1991. [101p.] (In Russian). In Physics of 
radiation damages and radiation material science: Scientific- 
technical collection. Order Number DE93620498. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Several methods of radiation processing, essentially improving 
quality of semiconductor devices, are described. Irradiation with 4 
MeV electrons and annealing at 150-200 deg C increased the high 
speed performance of power diodes by a factor of 3 to 6. After 
electron irradiation the parameters of chip bipolar transistors be- 
came more stable. Combined electron and gamma irradiation 





substantially improved the dinamic and static characteristics of 
bipolar transistors. Increase in both perfomance and yield of MOS 
IC memory cells was achieved by electron irradiation followed by 
annealing at 150-300 deg C. 2 refs.; 3 figs.; 2 tabs. 


13675 (INIS-SU-342/A, pp. 74-78) Versatile irradiation facil- 
ity: Project. Viasenko, P.G. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Rozhkov, V.V.; Yakubovskij, 
V.G. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. 1991. [101p.] (In Russian). In Physics of radiation damages 
and radiation material science: Scientific-technical collection. Order 
Number DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

The main technical and management requirements on the radia- 
tion processing of materials in a versatile irradiation facility with the 
productivity of 10° tonne MRad/year are presented. Two variants of 
arrangement of irradiation sources and the use of various batch- 
produced transporters are discussed. The personnel number and 
the project cost are evaluated to be similar to those of analogous 
foreign facilities. 8 refs. 


13676 (KFTI-91-34) Radiation stability of semiconductor 
amplifiers in magnetic inductive current transformers of the 
linear electron accelerator (LUE-2000) beam. Maslov, N.1.; 
Mel'nichenko, V.V.; Potin, S.M. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [10p.] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Radiation damage of semiconductor amplifiers used as preampli- 
fiers in magnetic inductive devices for an accelerated particle beam 
measurement was investigated. Amplifiers were irradiated by accel- 
erated electrons with 5 and 500 MeV energies and by radiation 
formed in result of 500 MeV electron scattering in accelerator con- 
structions. The amplifier damage (change of amplification 
coefficient) was compared with the damage of silicon samples. |n- 
fluence of radiation field ionization on the errors of beam current 
measurements was studied. The upper value of the absorbed dose 
at which measuring errors exceed the admissible level was de- 
fined. 5 refs.; 9 figs. (author). 


4404 Well Logging Instrumentation 
Refer also to citation(s) 13779 


4406 Optical Instrumentation 


Refer also to citation(s) 12114, 13470, 13488, 13550, 13707, 
13749, 14110 


13677 (CONF-8708180-15) Soft x-ray laser microscopy. Di- 
Cicco, D. (Princeton X-Ray Laser, Inc., Monmouth Junction, NJ 
(United States)); Meixler, L.; Skinner, C.H.; Suckewer, S.; 
Hirschberg, J.; Kohen, E. Princeton Univ., NJ (United States). 
Plasma Physics Lab. [1987]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract FG02-86ER13609. From Sympo- 
sium on X-ray microscopy; Upton, NY (United States); 31 Aug - 4 
sep 1987. Order Number DE93007317. Source: OSTI; NTIS; GPO 
Dep. 

Microscopes based on soft X-ray lasers possess unique advan- 
tages in bridging the gap between high resolution electron 
microscopy of dehydrated, stained cells and light microscopy at 
comparatively low resolution of unaltered live cells. The high bright- 
ness and short pulse duration of soft X-ray lasers make them ideal 
for flash imaging of live specimens. The Princeton soft X-ray laser 
is based on a magnetically confined laser produced carbon 
plasma. Radiation cooling after the laser pulse produces rapid re- 
combination which produces a population inversion and high gain. 
A full account is given in a companion paper in this volume. The 
important characteristics of the laser beam produced by this device 
are 1 to 3 mJ of 18.2 nm radiation in a 10 to 30 nsec pulse with a 
divergence of 5 mrad. The 18.2 nm wavelength, while outside the 
water window, does provide a factor of 3 difference in absorption 
coefficients between oxygen and carbon. 


13678 Circular zig-zag scan video format. Peterson, C.G.; 
Simmons, C.M. To Dept. of Energy. 21 Mar 1991. USAA patent ap- 
plication 7-672,98. 18p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93008235. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a circular, zig-zag scan for use 
with vidicon tubes. A sine wave is generated, rectified and its 
fourth root extracted. The fourth root, and its inverse, are used to 
generate horizontal ramp and sync signals. The fourth root is also 
used to generate a vertical syne signal, and the vertical syne sig- 
nal, along with the horizontal syne signal, are used to generate the 
vertical ramp signal. Cathode blanking and preamplifier clamp sig- 
nals are also obtained from the vertical sync signal. 


13679 (UCRL-53929-90, pp. 80-81) Charge-coupled device 
calibrations using spectral matching factors. Armatis, P. 
Lawrence Livermore National Lab., CA (United States). 1991. In 
Nuclear test-experimental science annual report, Fiscal year 1990: 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 

When calibrating electro-optic devices, a researcher often must 
predict how responsive a detector will be to a radiation source that 
differs in spectral distribution from the calibration source. An exam- 
ple of this calibration is described in detail. The example is the 
calibration of imaging components on the Coso Event at the 
Nevada Test Site. The difficulty of accurately measuring a broad- 
band optical source forced the use of approximations during the 
data analysis. Spectral Matching Factors (SMFs) were used to ob- 
tain absolute radiometric measurements and predictions of detector 
behavior to a radiation source differing in spectral distribution from 
the calibration source. 2 refs., 2 figs. 


13680 (UCRL-53929-90, pp. 88-91) Progress in developing 
an infrared photocathode. Lear, R.D.; Wang, C.L. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

A collaborative effort with Electro Optical Sensors, Inc. is under- 
way to develop a new infrared photocathode. The work is at this 
point about half completed. The basic photocathode is a four-layer, 
solid-state electron-transfer structure. The photocathode will be 
used in an improved, high-bandwidth data-recording system which 
will include state-of-the-art equipment developed by the communi- 
cations industry. 4 refs., 8 figs. 


13681 (UCRL-ID—110491, pp. 121-125) High-resolution x-ray 
spectrometer for an electron beam ion trap. Beiersdorfer, P. 
(Lawrence Livermore National Lab., CA (US)); Marrs, R.E.; Hen- 
derson, J.R.; Knapp, D.A.; Levine, M.A.; Platt, D.B.; Schneider, 
M.B.; Vogel, D.A.; Wong, K.L. Lawrence Livermore National Lab., 
CA (United States). May 1992. DOE Contract W-7405-ENG-48. In 
EBIT: Electron beam ion trap: Selected publications from the elec- 
tron beam ion trap program at Lawrence Livermore National 
Laboratory. 308p. Order Number DE92018232. Source: OSTI; 
NTIS; INIS. 

A high-throughput von Hoaos-type Bragg crystal spectrometer is 
described that is operated with the Livermore electron beam ion 
trap. The spectrometer is employed to measure high-resolution x- 
ray spectra from highly charged heliumlike and neonlike ions. Data 
from heliumlike Ti2°+ and Fe®4+ and from neonlike Au®* are pre- 
sented to demonstrate the utility of the new instrument. 


13682 (UCRL-JC—109526) Feasibility experiment for 
sodium-layer laser guide stars at the Lawrence Livermore Na- 
tional Laboratory. Max, C.; Avicola, K.; Bissinger, H.; Brase, J.; 
Gavel, D.; Friedman, H.; Morris, J.; Oliver, S.; Salmon, J.T.; Walt- 
jen, K. Lawrence Livermore National Lab., CA (United States). 9 
Mar 1992. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9203139-3: Laser 
guide star adaptive optics workshop, Albuquerque, NM (United 
States), 10-12 Mar 1992). Order Number DE93007115. Source: 
OSTI; NTIS; GPO Dep. 

We are developing a feasibility experiment to demonstrate 
closed-loop adaptive optics using a sodium-layer laser guide star. 
We will use the copper-vapor-pumped dye lasers developed for 
LLNL's Atomic Vapor Laser Isotope Separation Program to create 
the laser guide star. Closed-loop adaptive corrections will be ac- 
complished using a 69-subaperture adaptive optics system on a 
one-meter telescope at LLNL. The laser beam will be projected up- 
wards from a beam director approximately 5 meters away from the 
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main telescope, and is expected to form a spot about a meter in 
diameter at the atmospheric sodium layer (at an altitude of 95 km). 
Details of the adaptive optics components and an analysis of the 
expected performance will be presented in companion papers for 
this Workshop. Here we summarize the overall architecture and 
system objectives. The long-term goal of our effort is to develop 
laser guide stars and adaptive optics for large astronomical tele- 
scopes 


13683 (UCRL-JC—111296) Progress in imaging microscopy 
with x-ray lasers at LLNL. Da Silva, L.B. (Lawrence Livermore 
National Lab., CA (United States)); Trebes, J.E.; Mrowka, S.; 
MacGowan, B.J.; Koch, J.A.; Matthews, D.L.; Barbee, T.W. Jr.; Bal- 
horn, R.; Gray, J.; Anderson, E.; Kern, D.; Attwood, D. Lawrence 
Livermore National Lab., CA (United States). 28 Jul 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-920523-7: 3. international collo- 
quium on x-ray lasers, Schliersee (Germany), 18-22 May 1992). 
Order Number DE93007508. Source: OSTI; NTIS; INIS; GPO Dep. 

Imaging microscopy with short pulse (200 ps) x-ray lasers offers 
the opportunity of high resolution three-dimensional imaging of 
specimens in an aqueous environment without the blurring effects 
associated with natural motion and radiation induced chemical de- 
composition. As a first step towards this goal we have performed 
imaging experiments with the Ni-like Ta x-ray laser (A=44.8 A) 
which have clearly resolved 500 A features on a gold test pattern. 
In addition, we have taken images of gold labeled dried rat sperm 
as a basis for comparison in future wet specimen imaging. The re- 
sults of these experiments are described. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


Refer also to citation(s) 13739 


13684 (ENEA-RT-AMB-91-18) Ground thermal inertia cal- 
culation by INTER package: Use with infrared remote sensing 
imaging. Cagnetti, V.; Corticelli, M.A.; Santucci, R.; Vestrucci, P. 
ENEA, Casaccia (Italy). Area Energia Ambiente e Salute. 1992. 
47p. (In Italian). (RT/AMB—91-19). Order Number DE93769349. 
Source: OSTI; NTIS (US Sales Only). 

Thermal inertia maps obtained by both visible and infared remote 
sensing observations can give useful information on both the physi- 
cal and geological pecularities of the observed territory. The 
package INTER, given the meteorological parameters, the albedo 
and the day-night temperature difference, calculates the value of 
the thermal inertia of the soil, information which then can be used 
for materials identification. The package runs on a PC with a frame 
grabber FG-100-AT developped by Imaging Technology Co. and 
uses the Image-Pro || Software by Media Cybernetics. 


13685 (INIS-mf-13435, pp. 42-50) Seismometric instrumen- 
tation of nuclear power plants. Podrouzek, J. (Skoda, Prague 
(Czechoslovakia). Vystavba Elektraren); Masopust, R. Ceska Nuk- 
learni Spolecnost, Prague (Czechoslovakia); Ceskoslovenska 
Vedeckotechnicka Spolecnost Skoda, Prague (Czechoslo- 
vakia); Ceskoslovenska Vedeckotechnicka Spolecnost UJV, Rez 
(Czechoslovakia). 1992. (In Czech). (CONF-9012162-: Safety and 
operating reliability of the WWER reactor, Marianske Lazne 
(Czechoslovakia), 11-12 Dec 1990). In Safety and operating relia- 
bility of reactor VVER (external load). [129p.] Order Number 
DE93616248. Source: OSTI; NTIS (US Sales Only); INIS 

The system of seismometric instrumentation has to be included 
in the chain of the unit's accident protection measures; it must au- 
tomatically shut down the unit when the pre-set earthquake level is 
exceeded. Another task of the system is the recording and filing of 
the time courses of absolute acceleration in several points and 
directions. To strengthen the earthquake resistance of the V-1 nu- 
clear power plant at Jaslovske Bohunice, three basic earthquake 
levels were defined since this plant has already spent up at least 
one half of its planned lifetime. These levels represent the maxi- 
mum calculated earthquake, the design basis earthquake and the 
control earthquake. After occurrence of the first two, renewed plant 
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operation is not considered. The equipment of the system of seis- 
mometric instrumentation and its connection is briefly described. 
(M.D.) 2 figs., 6 refs. 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 11782, 11835, 11847, 11872, 11881, 
12112, 12129, 12451, 12223, 12703, 12710, 13467, 13703, 13710, 
13725, 13815, 13820, 13907, 13924, 14453 


13686 (ANL/MCT/RP-77582, pp. 112-128) Instrumentation 
and nondestructive evaluation. Dieckman, S.L.; Ellingson, W.A.; 
Gopalsami, N.; Kupperman, D.S.; Sheen, S.H. Argonne National 
Lab., IL (United States). Materials and Components Technology 
Div. Nov 1992. In Materials and Components Technology Division 
research summary, 1992. 158p. Order Number DE93004228. 
Source: OSTI; NTIS; INIS. 

The Instrumentation and Nondestructive Evaluation Section 
conducts research and development in a broad range of energy- 
related technologies. Major areas of responsibility are the 
development of instruments and NDE techniques for fossil energy, 
conservation, and nuclear technologies. Another strong area for the 
Section has been the development of sensors and technologies for 
arms control and treaty verification. The authors have been actively 
involved in a number of ANL or national initiatives such as the Mis- 
sion to Mars, Global Warming, and Competitiveness of American 
Industry. The projects described give a clear indication of the 
breadth of their work. 


13687 (CEA-R-5611) Diffraction study of a_ focused 
ultrasonic beam by a defect. Prediction of the echographic re- 
sponse of a given defect. Laval, M. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie des Ma- 
teriaux; Paris-6 Univ., 75 (France). Feb 1992. [276p.] (In French). 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work is devoted to modelling the diffraction of a focused 
ultrasonic beam by a fatigue crack-life flaw. Beforehand, a biblio- 
graphical study surveys the methods available to deal with this 
problem. An integrated two-dimensional monochromatic model is 
then developed. The focused ultrasonic beam after a fluid/solid in- 
terface is modelled on the basis of the RAYLEIGH-SOMMERFELD 
formalism. The interaction of the beam and the crack edges is 
treated via the Geometrical Theory of Diffraction. The crack 
response is calibrated using a KIRCHOFF computation on a refer- 
ence reflector (Side-Drilled-Hole). An experimental study, carried 
out on an embedded crack, validates the echographic response 
amplitudes predicted by the model within 3dB. The monochromatic 
model is then extended to a broad-band model by means of a 
FOURIER analysis. This makes it possible to predict the complete 
waveforms. An experimental verification shows that the model sim- 
ulates correctly the respectives shapes and polarities of the pulses 
diffracted by plane or volumetric defects, as well as the result of in- 
terferences between several pulses. Eventually, the particular case 
of a defect located near the outer wall of the rested material is 
dealt with. The ‘corner effect’ echographic response is modelled via 
via the KIRCHOFF theory. The quantitative agreement with experi- 
mental data is very good. Further experimentation will be needed 
to assess the quantitative reliability of the model. 


13688 (LA-UR-93-263) The ALEXIS data processing pack- 
age: An update. Bloch, J.J.; Smith, B.W.; Edwards, B.C. Los 
Alamos National Lab., NM (United States). [1993]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9211188-1: Astronomical data analysis 
software and systems, Boston, MA (United States), 2-4 Nov 1992). 
Order Number DE93007374. Source: OSTI; NTIS; GPO Dep. 

The ALEXIS experiment (Array of Low Energy X-ray Imaging 
Sensors), is a mini-satellite containing six wide angle EUV/ultrasoft 
x-ray telescopes. Its purpose is to map out the sky in three narrow 
(5%) bandpasses around 66, 71, and 93 eV. The 66 and 71 eV 
bandpasses are centered on intense Fe emission lines which are 
characteristic of million-degree plasmas such as the one thought to 
produce the soft x-ray background. The 93 eV bandpass is not 
near any strong emission lines and is more sensitive to continuum 
sources. The mission will be launched on the Pegasus 
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Air-Launched Vehicle in early 1993 into a 400-nautical-mile, high- 
inclination orbit and will be controlled entirely from a small ground 
station located at Los Alamos. The project is a collaborative effort 
between Los Alamos National Laboratory, Sandia National Labora- 
tory, and the University of California-Berkeley Space Sciences 
Laboratory. 


13689 (SAND-92-1987) An evaluation of interior video 
motion detection systems. Vigil, J.T. Sandia National Labs., Al- 
buquerque, NM (United States). Feb 1993. 43p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93008697. Source: OSTI; NTIS; 
GPO Dep. 

This report discusses the testing and evaluation of five commer- 
cially available interior video emotion detection (VMD) systems. 
Three digital VMDs and two analog VMDs were tested. The report 
focuses on nuisance alarm data and on intrusion detection results. 


Tests were conducted in a high-bay (warehouse) location and in an 
Office. 


13690 (SAND-92-2147) Energy and Environment: A Sandia 
Technology Bulletin, November 1992. Parrott, L.; Floyd, H.L.; 
Goetsch, B.; Doran, L. Sandia National Labs., Albuquerque, NM 
(United States). 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93004795. Source: OSTI; NTIS; GPO Dep. 

This publication presents information from Sandia laboratories 
concerning developments in the following areas: a miniaturized 
sensor system for the testing and analysis of hazardous wastes;a 
cross-well seismic receiver for petroleum deposit detection; and 
computer codes for designing dish-stirling sytems. 


13691 (UCRL-ID-112755) Selected results from LLNL- 
Hughes RAR for West Coast Scotland Experiment 1991. 
Lehman, S.K. (Lawrence Livermore National Lab., CA (United 
States)); Johnston, B.; Twogood, R.; Wieting, M.; Yorkey, T.; 
Robey, H.; Whelan, D.; Nagele, R. Lawrence Livermore National 
Lab., CA (United States). 5 Jan 1993. 71p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93006972. Source: OSTI; NTIS; GPO Dep. 

The joint US — UK 1991 West Coast Scotland Experiment (WC- 
SEX) was held in two locations. From July 5 to 12, 1991, in Upper 
Loch Linnhe, and from July 18 to July 26, 1991, in the Sound of 
Sleat. The LLNL-Hughes team fielded a fully polarimetric X-band 
hill-side real aperture radar to collect internal wave wake data. We 
present here a sample data set of the best radar runs. 
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Refer also to citation(s) 13009, 13054, 13057, 13487, 13489, 
13689, 13746, 14691 


13692 (ANL/CP-—76967) Special Operations forces mission 
planning. Van Groningen, C.N. Argonne National Lab., IL (United 
States). [1993]. 20p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930393-1: 9. Institute of Electrical and Electronic Engi- 
neers conference on artificial intelligence for applications, Orlando, 
FL (United States), 1-5 Mar 1993). Order Number DES3004872. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This paper describes a system that has been developed for and 
in conjunction with the United States Special Operations Command 
(USSOCOM) to assist detachment and unit level personnel plan 
missions. | have concentrated on the developing a robust knowl- 
edge representation and an complete and straight-forward user 
interface. | will first describe mission planning from the Special Op- 
erations (SO) perspective, compare this system with other military 
planning systems, describe the system in detail, and finally discuss 
my conclusions. 


13693 (CONF-9211143-Summ.) Interagency Advanced 
Power Group Steering Group meeting minutes. Horizon Data 
Corp., Reston, VA (United States). 18 Nov 1992. 78p. Sponsored 


by USDOE, Washington, DC (United States). DOE Contract AC01- 
90CE90053. From Interagency Advanced Power Group (IAPG) 
steering group meeting; Ft. Belvoir, VA (United States); 18 Nov 
1992. Order Number DE93005641. Source: OSTI; NTIS; GPO Dep. 
This document contains presentation overviews and viewgraphs 
from a meeting military personnel on the subject of power genera- 
tion and distribution systems for military applications. Mission 
analysis and directional plans were given for each working group 
(chemical, mechanical, electrical, nuclear, solar and systems). At- 
tendees represented the US Air Force, Army, Navy, and NASA. 


13694 (CONF-930403—17) Automatic Ammunition Identifi- 
cation Technology Project: Ammunition Logistics Program. 
Weil, B. Oak Ridge National Lab., TN (United States). [1993]. 6p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract ACO5-840R21400. From 5. topical meeting 
on robotics and remote systems; Knoxville, TN (United States); 26- 
29 Apr 1993. Order Number DE93007246. Source: OSTI; NTIS; 
GPO Dep. 

The Automatic Ammunition Identification Technology (AAIT) 
Project is an activity of the Robotics & Process Systems Division at 
the Oak Ridge National Laboratory (ORNL) for the US Army's 
Project Manager-Ammunition Logistics (PM-AMMOLOG) at the Pi- 
catinny Arsenal in Picatinny, New Jersey. The project objective is 
to evaluate new two-dimensional bar code symbologies for poten- 
tial use in ammunition logistics systems and automated reloading 
equipment. These new symbologies are a significant improvement 
over typical linear bar codes since machine-readable alphanumeric 
messages up to 2000 characters long are achievable. These com- 
pressed data symbologies are expected to significantly improve 
logistics and inventory management tasks and permit automated 
feeding and handling of ammunition to weapon systems. The 
results will be increased throughout capability, better inventory con- 
trol, reduction of human error, lower operation and support costs, 
and a more timely re-supply of various weapon systems. This pa- 
per will describe the capabilities of existing compressed data 
symbologies and the symbol testing activities being conducted at 
ORNL for the AAIT Project. 


13695 (KCP-613-4942) Flexible manufacturing system 
(FMS) evaluation: Final report. Setter, D.L. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Feb 1993. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE93007482. Source: OSTI; NTIS; GPO Dep. 

The applicability of the flexible manufacturing system (FMS) con- 
cept to automate machining and inspecting a family of stainless 
steel and aluminum hardware for electrical components has been 
evaluated. FMS was found to be appropriate and justifiable and a 
project was initiated to purchase and implement an FMS system. 
System specifications and procurement methodologies were devel- 
oped that resulted in a conventional competitive bid procurement A 
proposal evaluation technique was developed consisting of 40% 
price, 40% technical compliance, and 20% supplier management 
capabilities. 


13696 (KCP-—613-4966) Tinning/Trimming Robot System. 
Fureigh, M.L. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. Feb 1993. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE93007481. Source: OSTI; NTIS; 
GPO Dep. 

In a new surface mount assembly area at AlliedSignal Inc., 
Kansas City Division (KCD), a tinning/trimming robot system tins 
and trims the gold-plated leads of surface mount technology (SMT) 
transistors. The KCD-designed system uses a Unimation PUMA 
260 robot, a General Production Devices SP-2000 solder pot; 
water-soluble Blackstone No. 2508 flux; and a Virtual Industries 
high-temperature, ESD-conductive, miniature suction cup. After the 
manual cleaning operation, the processed SMT transistors go to 
the QUADSTAR Automated Component Placement System for a 
Radar Logic Assembly. The benefits are reductions in the cost of 
nonconformance, worker fatigue, and standard hours. 


13697 (KCP-613-4997) Lathe tool force. Emery, J.D. Allied- 
Signal Aerospace Co., Kansas City, MO (United States). Kansas 
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City Div. Feb 1993. 63p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00613. Order Number 
DE93006895. Source: OSTI; NTIS; GPO Dep. 

This report describes a computer program that computes the 
forces exerted on a lathe tool as a part is being machined. The 
program is based on a mechanistic model which assumes that the 
normal force on the tool face is proportional to the cross-sectional 
area of the chip that is being removed from the part. This report 
gives transcripts of program runs, a comparison with experimen- 
tally measured forces, a bibliography, and a listing of the program. 


13698 (KCP-613-4998) Development of test techniques to 
simulate high-frequency mechanical shock on weapon compo- 
nents: Final report. Thorne, L.F. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Feb 1993. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE93008086. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A test capability has been developed to subject components to 
high-level pyro-shock testing. Oscillatory-type shock pulses can be 
produced that simulate structural responses. The project culmi- 
nated in the design and fabrication of an airgun facility. The airgun 
fires 3-inch-diameter projectiles weighing up to 40 pounds into 
large aluminum fixture plates. The plates are designed to resonate 
at a predetermined frequency and produce oscillatory acceleration- 
time waveforms which are transmitted to mounted samples. Shock 
response spectra (SRS) calculated from these waveforms verify 
compliance with the shock requirements. 


13699 (KCP-613-5002) The determination of particulate 
contamination in miniature ball bearings. Harding, W.B. Allied- 
Signal Aerospace Co., Kansas City, MO (United States). Kansas 
City Div. Dec 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00613. Order Number 
DE93006261. Source: OSTI; NTIS; GPO Dep. 

A method is described for determining the particulate contamina- 
tion in miniature ball bearings in which the bearing is flushed with a 
solvent that is then filtered. The particles that are collected on the 


filter are examined by optical microscopy. 


13700 (SAND-92-1948C) An empirical equation for pene- 
tration depth of ogive-nose projectiles into concrete targets. 
Forrestal, M.J. (Sandia National Labs., Albuquerque, NM (United 
States)); Altman, B.S.; Cargile, J.D.; Hanchak, S.J. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 12p. Sponsored 
by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9305123-1: 6. international symposium on 
interaction of nonnuclear munitions with structures, Panama City, 
FL (United States), 3-7 May 1993). Order Number DE93007604. 
Source: OSTI; NTIS; GPO Dep. 

We develop an empirical equation for penetration depth of ogive- 
nose projectiles penetrating concrete targets at normal impact. Our 
penetration equation contains a single, dimensionless empirical 
constant that depends only on the unconfined compressive strength 
of the target. We determine the empirical constant from penetration 
depth versus striking velocity data for targets with unconfined com- 
pressive strengths of nominally 14 MPa (2 ksi), 35 MPa (5 ksi), and 
97 MPa (14 ksi). Predictions are in good agreement with six sets of 
penetration data for striking velocities between 250 and 800 m/s. 


13701 (SAND—92-1981C) High-voltage failure mechanisms 
in liquid-filled, Fiuorinert FC-40, capacitors. McBrayer, J.D. 
(Sandia National Labs., Albuquerque, NM (United States)); 
Richardson, C.B.; Jojola, A.A.; Pitre, L.J. Sandia National Labs.., 
Albuquerque, NM (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930394—-1: 13. capacitor and resistor 
technology symposium: CARTS ‘93, Costa Mesa, CA (United 
States), 8-11 Mar 1993). Order Number DE93006286. Source: 
OSTI; NTIS; GPO Dep. 

The high-voltage electrical failure of a liquid-filled, FC-40 Fluo- 
rinert, capacitor occurred during a system random vibration test. 
This failure occurred between 1 and 5 hours of random vibration of 
the system in the longitudinal axis of the capacitor. The previous 
five hours of random vibration in the transverse direction left the 
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capacitor functioning as designed. Similar failures were observed 
during component random vibration testing under high-voltage. 
This paper will describe the investigation of the above mentioned 
failures. The design and processing of this type of capacitor tech- 
nology will also be reviewed. Both electrical and mechanical data 
will be provided. The results of this investigation revealed the cause 
of the above failures and the procedures necessary for avoiding 
such failures in the future. The interaction of the mechanical sys- 
tem, piece-part designs and the bellows temperature compensation 
system will be explained in connection with the electrical failures. 
Suggestions for future improved designs will be included. 


13702 (SAND-92-2120C) Characterization of ceramic ca- 
pacitors for high-voltage pulse-discharge applications. Hall, 
C.A.; Jacobs, E.L. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
930394-3: 13. capacitor and resistor technology symposium: 
CARTS ‘93, Costa Mesa, CA (United States), 8-11 Mar 1993). Or- 
der Number DE93007601. Source: OSTI; NTIS; GPO Dep. 

Energy-storage, high-current, pulse discharge capacitors have 
been of interest for some time in applications such as weapon 
firing sets, trigger circuits and laser power sources. For high relia- 
bility and temperature stability reasons, these capacitors have 
typically utilized Mylar or mica-paper dielectrics for high-voltage ap- 
plications in the 2 to 6-kV range with peak currents greater than 5 
kA and rise times less than 100 ns. Because of their volumetric ef- 
ficiency some multilayer ceramic (MLC) capacitors have been used 
for trigger applications to approximately 750 volts with 2 kA peak 
current and pulse widths of approximately 1.5 us. More recently, 
MLC capacitors have been developed for output filters of switch- 
mode, high-voltage power supplies. Dielectric materials and 
capacitor designs from several manufacturers have been charac- 
terized to explore higher voltage applications of MLC capacitors. 
This characterization includes high-current, pulse discharge mode 
testing at voltages up to 3.5 kV. This allows their applicability and 
reliability for the above applications to be assessed. Results of 
pulse discharge testing, employing a low inductance circuit, with 
typically 4 KA peak current and 200 ns pulse width, are reported. 
The usefulness and reliability of larger MLC capacitor values were 
explored for pulse widths up to 50 ys at typical peak currents of 
700 A. Standard capacitor parameters for the various dielectrics 
also reported. Discharge life testing at varying temperatures and 
D.C. breakdown testing is used to provide initial estimates of relia- 
bility. Finally, MLC capacitor results are compared with a new 
relatively efficient dual dielectric (film/paper) design. 


13703 (SAND—93-0084C) One-class classifier networks for 
target recognition applications. Moya, M.M.; Koch, M.W.; 
Hostetler, L.D. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93006288. Source: OSTI; NTIS; GPO Dep. 

Target recognition requires the ability to distinguish targets from 
non-targets, a capability called one-class generalization. Many neu- 
ral network pattern classifiers fail as one-class classifiers because 
they use open decision boundaries. To function as one-class clas- 
sifier, a neural network must have three types of generalization: 
within-class, between-class, and out-of-class. We discuss these 
three types of generalization and identify neural network architec- 
tures that meet these requirements. We have applied our one-class 
classifier ideas to the problem of automatic target recognition in 
synthetic aperture radar. We have compared three neural network 
algorithms: Carpenter and Grossberg's algorithmic version of the 
Adaptive Resonance Theory (ART-2A), Kohonen’s Learning Vector 
Quantization (LVQ), and Reilly and Cooper's Restricted Coulomb 
Energy network (RCE). The ART 2-A neural network gives the best 
results, with 100% within-class, between-class, and out-of-class 
generalization. Experiments show that the network's performance 
is sensitive to vigilance and number of training set presentations. 


13704 (SAND-—93-0113C) Automating a precision braze 
paste dispensing operation using non- contact sensing. 
Schmitt, D. (Sandia National Labs., Albuquerque, NM (United 
States)); Novak, J.; Maslakowski, J.; Thiele, A. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 12p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930491-1: International robots and vision 
conference, Detroit, MI (United States), 6-8 Apr 1993). Order Num- 
ber DE93007593. Source: OSTI; NTIS; GPO Dep. 

This paper describes a collaborative effort between Sandia Na- 
tional Laboratories and the Rocketdyne Division of Rockwell 
International Corporation to develop an automated braze paste dis- 
pensing system for rocket engine nozzle manufacturing. The 
motivation for automating this manufacturing process is to reduce 
the amount of labor and excess material required. A critical re- 
quirement for this system is the automatic location of key nozzle 
features using non-contact sensors. Sandia has demonstrated that 
the low-cost Multi-Axis Seam Tracking (MAST) capacitive sensor 
can be used to accurately locate the nozzle surface and tube gaps. 


13705 (SAND—93-0190C) Military robotic technologies. 
Byrne, R.H.; Klarer, P.R.; Pletta, J.B. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 8p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930403-29: 5. topical meeting 
on robotics and remote systems, Knoxville, TN (United States), 26- 
29 Apr 1993). Order Number DE93008352. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

Sandia National Laboratories’ Advanced Vehicle Development 
Department has been developing mobile robotics technologies for 
the US Department of Energy and the US Department of Defense 
since 1984. This paper describes robotic systems developed at 
Sandia that have military applications. These applications include 
reconnaissance, antiarmor, NBC detection, hazardous, inspection 
duty, and physical security. The cooperation of multiple vehicles 
has also been demonstrated at Sandia, and the military applica- 
tions of this capability are reviewed. The technical approach taken 
with all of the systems described uses a low-cost/low-complexity 
philosophy, which has translated into very reliable systems. The 
battlefield applications of telemanagement are also discussed. 
Telemanagement is a “mix” of teleoperation and autonomous oper- 
ations which relies on human interaction with semi-autonomous 
systems to combine the benefits of human perception and 
decision-making with the lower operator workloads associated with 
autonomous systems. 


13706 (SAND-93-0331C) Pyroshock: Bibliography. Zimmer- 
man, R.M. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930529— 
1: 39. annual technical meeting of the Institute of Environmental 
Sciences, Las Vegas, NV (United States), 2-7 May 1993). Order 
Number DE93007605. Source: OSTI; NTIS; GPO Dep. 

This paper represents a review copy for text that is to be in- 
cluded in the Shock and Vibration Recommended Practice 
Document. This section on pyroshock is written an a general intro- 
duction to and description of the topic loading to presentation of an 
extensive bibliography on the subject. Pyroshock is an evolving sci- 
ence that needs continued focus on both achieving improvements 
in testing and measurement techniques and advancing instrumen- 
tation capabilities. When desired in the near future, recommended 
practices can be presented. Pyroshock phenomena are associated 
with separation systems of missiles. spacecraft, and in some cases 
airplanes. During launch, a rocket driven vehicle may be exposed 
to 19 to 30 g’s of acceleration with predominant frequencies less 
than 200 Hz. After launch or takeoffs sections or parts of vehicles 
may be separated rapidly using explosive driven release mecha- 
nisms. Separations can involve stage disconnections for spacecraft 
sections or payload ejections from missiles and airplanes. At sepa- 
ration, localized pyrotechnic induced accelerations may range from 
1000 to over 100,000 g’s at frequencies much higher than 1000 
Hz. These pyroshocks are characterized by high intensity, high fre- 
quency transients that decay rapidly. Pyroshock impulses have 
insignificant velocity changes. 


13707 (UCRL-JC—112232) Electro-optic frame photography 
with pulsed ruby illumination. Shaw, L.L.; Muelder, S.A.; Rivera, 
A.T.; Dunmire, J.L.; Breithaupt, R.D. Lawrence Livermore National 
Lab., CA (United States). 11 Nov 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9209188-7: 20. international congress on high 
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speed photography and photonics, Victoria (Canada), 25-26 Sep 
1992). Order Number DE93005819. Source: OSTI; NTIS; GPO 
Dep. 

By combining the attributes of electro-optic shuttering and pulsed 
laser illumination in a large format camera system, we have devel- 
oped a multi-frame image converter camera with a laser illuminator 
that produces sequential photographs of fast phenomena with very 
high resolution. The combination of the large size image plane (75 
mm), short exposure time per frame (minimum 12-15 ns), and 
monochromatic laser illumination provides clear, sharp, front-lit im- 
ages of surfaces and shapes with no degradation by luminous air 
shocks or motion blur. The unique modular design of the camera 
and the laser allow for a variety of configurations and applications. 
The current camera system produces eight independent pictures or 
four stereo pairs. A Q-switched ruby laser with multiple pulse capa- 
bility provides individual illumination for each frame. This system 
has photographed a variety of fast phenomena including the first 
stereo sequential photographs of the initial formation and early time 
history of high velocity shaped-charge jets. 
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Refer also to citation(s) 13620 


13708 (DOE/EH/89084-T8) Hazards of explosives dusts: 
Particle size effects. Cashdollar, K.L.; Hertzberg, M.; Green, G.M. 
Bureau of Mines, Pittsburgh, PA (United States). Pittsburgh 
Research Center. Feb 1992. 39p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract Al01-90EH89084. Order 
Number DE93009380. Source: OST!; NTIS; GPO Dep. 

At the request of the Department of Energy, the Bureau of Mines 
has investigated the hazards of military explosives dispersed as 
dust clouds in a 20-L test chamber. In this report, the effect of par- 
ticle size for HMX, HNS, RDX, TATB, and TNT explosives dusts is 
studied in detail. The explosibility data for these dusts are also 
compared to those for pure fuel dusts. The data show that all of 
the sizes of the explosives dusts that were studied were capable of 
sustaining explosions as dust clouds dispersed in air. The finest 
sizes (<10 yum) of explosives dusts were less reactive than the in- 
termediate sizes (20 to 60 ym); this is opposite to the particle size 
effect observed previously for the pure fuel dusts. At the largest 
sizes studied, the explosives dusts become somewhat less reactive 
as dispersed dust clouds. The six sizes of the HMX dust were also 
studied as dust clouds dispersed in nitrogen. 


13709 (LA-12507-MS) Two tests for explosive countermine 
studies. Takala, B.E.; Ginsberg, M.J.; Asay, B.W. Los Alamos Na- 
tional Lab., NM (United States). Feb 1993. 11p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93007488. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This study investigated measurement techniques for use in two 
proposed tests applicable to explosive countermine studies. Car- 
bon resistors were used as pressure gauges in an adaptation of 
the Naval Weapons Center Small-Aquarium Test to determine the 
shock-to-detonation threshold for the Belvoir Research, Develop- 
ment, and Engineering Center mine analog. Thin-foil manganin 
gauges were used to demonstrate the capability of measuring the 
shock output of explosives, as applicable to distributed explosives 
countermine systems. 


13710 (UCRL-LR-—109534-92-2) Energetic Materials Pro- 
gram Review: Equipment and diagnostics. Souers, P.C.; Boyd, 
P. (eds.). Lawrence Livermore National Lab., CA (United States). 
Dec 1992. 41p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93008631. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In this issue, we emphasize the recent equipment design and di- 
agnostic developments made at the High Explosives Applications 
Facility (HEAF) at Lawrence Livermore National Laboratory (LLNL) 
to support high explosive systems and to characterize the ener- 
getic materials themselves. 
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13711 (DOE/EA-0398) Environmental assessment for the 
depleted uranium testing program at the Nevada Test Site by 
the United States Army Ballistics Research Laboratory. USDOE 
Nevada Field Office, Las Vegas, NV (United States). 24 Nov 1992. 
60p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93005490. Source: OSTI; NTIS; GPO Dep. 

This proposed action provides the Department of Energy (DOE) 
authorization to the US Army to conduct a testing program using 
Depleted Uranium (DU) in Area 25 at the Nevada Test Site (NTS). 
The US Army Ballistic Research Laboratory (BRL) would be the 
managing agency for the program. The proposed action site would 
utilize existing facilities, and human activity would be confined to 
areas identified as having no tortoise activity. Two classifications of 
tests would be conducted under the testing program: (1) open-air 
tests, and (2) X-Tunnel tests. A series of investigative tests would 
be conducted to obtain information on DU use under the conditions 
of each classification. The open-air tests would include DU ammu- 
nition hazard classification and combat systems activity tests. Upon 
completion of each test or series of tests, the area would be 
decontaminated to meet requirements of DOE Order 5400.5, Radi- 
ation Protection of the Public and Environment. All contaminated 
materials would be decontaminated or disposed of as radioactive 
waste in an approved low-level Radioactive Waste Management 
Site (RWMS) by personnel trained specifically for this purpose. 


13712 (DOE/NV/10630-30) Operation Aqueduct: Onsite ra- 
diological safety report for announced nuclear tests, October 
1989-September 1990. Hernandez, G.M.; Jacklin, A.K. Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV (United 
States). Jan 1992. 82p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO8-89NV10630. Order Number 
DE93004127. Source: OSTI; NTIS; INIS; GPO Dep. 

Aqueduct was the name assigned to the series of underground 
nuclear weapons tests conducted at the Nevada Test Site (NTS) 


from October 1, 1989, through September 30, 1990. This report in- 
cludes those experiments publicly announced. Remote radiation 
measurements were taken during and after each nuclear event by 
a telemetry system. Reynolds Electrical & Engineering Co., Inc. 


(REECO) Health Protection Department (HPD) Radiation 
Protection Technicians (RPTS) with portable radiation detection in- 
struments surveyed reentry routes into ground zeros (GZ) before 
other planned entries were made. Continuous surveillance was 
provided while personnel were in radiation areas and appropriate 
precautions were taken to protect persons from unnecessary expo- 
sure to radiation and toxic gases. Protective clothing and 
equipment were issued as needed. Complete radiological safety 
and industrial hygiene (IH) coverage was provided during drilling 
and mineback operations. Telemetered and portable radiation de- 
tector measurements are listed. Detection instrumentation used is 
described and specific operational procedures are defined. 


13713 (KCP-613-4969) Surface preparation and characteri- 
zation of a 400 um diameter fused silica optical fiber for direct 
optical initiation (DOI) applications. Klingsporn, P.E. Allied- 
Signal Aerospace Co., Kansas City, MO (United States). Kansas 
City Div. Nov 1992. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00613. Order Number 
DE93005485. Source: OSTI; NTIS; GPO Dep. 

Studies were conducted to determine the effect of lapping and 
polishing variables on fiber optic surface finish, flatness, perpendic- 
ularity to axis, and subsurface characteristics. The studies were 
done with a fiber having a 400 ym diameter fused silica core and a 
440 outer diameter fused silica cladding used for DOI (direct op- 
tical initiation) system developmental work. On fibers polished to 
the best level of surface finish, laser-induced damage studies con- 
ducted at Sandia National Laboratory (SNL) showed that seventy 
percent of the fibers passed optical power densities in excess of 5 
GW/cm*, without surface damage. The geometry of two fiber optic- 
connector pairs mated along a common axis in an adapter was 
investigated to determine the tolerances necessary to achieve a 


desired degree of angular and positional alignment of the mating 
fiber surfaces. 
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13714 (LA-UR-93-0027) Instrumentation and Control Sys- 
tem design for the Weapons Engineering Tritium Facility, Los 
Alamos National Laboratory. Damran, J.J. Los Alamos National 
Lab., NM (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930174—1: 1993 IEEE aerospace applications conference, 
Steamboat Springs, CO (United States), 31 Jan - 6 feb 1993). Or- 
der Number DE93007358. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The Weapons Engineering Tritium Facility (WETF) is a state-of- 
the-art facility constructed at the Los Alamos National Laboratory 
(LANL) to process tritium for various applications and experiments 
at LANL. The Instrumentation and Control System (ICS) integrates 
all of the WETF process subsystems into a single cohesive unit. 
This ICS System of hardware and software provides a broad range 
of functions for the WETF operation, all of which must be per- 
formed under stringent safety requirements, and all of which must 
have a relatively high level of availability, efficiency of operations, 
and modifiability. The ICS features automatic computerized control 
for all of the WETF Subsystems and permits computer manual 
control with appropriate software interlocks for process reliability 
and efficiency. It incorporates distributed intelligence to perform the 
data acquisition and process control functions and provides a cen- 
tralized control room with color graphics monitors for the man 
machine interface. 


13715 (UCRL-53929-90, pp. 5-8) Module electromagnetic 
pulse experiments on underground nuclear tests. Hall, J. 
Lawrence Livermore National Lab., CA (United States). 1991. In 
Nuclear test-experimental science annual report, Fiscal year 1990. 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 

Recent advances in the development of fast readout (about 1 
ms) digital cameras for use in the nuclear test program suggest it 
may be possible to field close-in, single-canister pinhole neutron 
experiments (PINEX) to record the spatial extent of the fusion en- 
ergy production in a nuclear device. Several advantages would be 
available using PINEX, however concerns remain about shielding 
sensitive camera components from background radiation and elec- 
tromagnetic pulse effects. In 1990 experiments were fielded on the 
Bullion Event to address some of these issues. The present dis- 
cussion is limited to the eletromagnetic pulse experiment because 
of DOE classification guidelines. 4 refs., 3 figs. 


13716 (UCRL-53929-90, pp. 8-12) Simulation of very-high- 
altitude nuclear explosions. Dimonte, G.; Wiley, L.G. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

The interaction of nuclear bomb plasma with ionosphere plasma 
is collisionless and highly complicated. The bomb plasma interacts 
wit the geomagnetic field, forming a diamagnetic cavity, which ex- 
pands until the plasma and magnetic pressures equalize. To clarify 
discrepancies in the containment radius and instability wave- 
lengths, the authors investigated the expansion of laser-ablation 
plasma in a magnetic field. A Faraday-rotation diagnostic was de- 
veloped to measure the entire magnetic-cavity profile continuously 
in radius and time. The plasma structure was studied using Fourier 
analyzing digitized optical images. The wave number spectrum was 
found to evolve significantly during plasma expansion. Also exam- 
ined was the importance of ion magnetization. 10 refs., 5 figs. 


13717 (UCRL-53929-90, pp. 70-74) Major causes of distor- 
tion in nuclear-test canisters. Biesiada, T.A. Jr. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

The Nuclear Test Engineering Division has completed a compre- 
hensive analytical and experimental study of the causes of canister 
distortion and the remedies that may be applied to minimize it. 
Three primary factors were found to affect canister distortion: the 
structural behavior of the diagnostics canister, the boundary condi- 
tions of support for the test package, and the loads imparted to the 
package from the backfilling process. The analysis is limited to a 
description of only the major causes of canister distortion. Method- 
ologies of distortion minimization are listed. 4 refs., 2 figs., 2 tabs. 
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13718 §(UCRL-53929-90, pp. 103-105) Release of “He in un- 
derground explosions. Smith, C.F. Lawrence Livermore National 
Lab., CA (United States). 1991. In Nuclear test-experimental sci- 
ence annual report, Fiscal year 1990. 194p. Order Number 
DE92014082. Source: OST!; NTIS; INIS. 

This research is concerned with understanding the amount of 
‘He released following underground nuclear explosions. Helium-4 
is of interest in nuclear test diagnostics because it is a product of 
the principal energy-producing reaction in thermonuclear burn. 
Thus, its measurement is a nearly direct measurement of ther- 
monuclear yield. With new data from recent incremental-addition 
experiments, an improved estimate of the extent of gas incorpora- 
tion in the surrounding rock has been calculated. Radiogenic 
helium has been found to be significant for devices where ther- 
monuclear yield is a small fraction of the total yield. 2 figs. 


13719 (UCRL-53929-90, pp. 114-116) The spreadsheet con- 
nection: Gospel’s data base and calculational tool for analysis 
of radiochemical diagnostics. Willes, E.H. Jr.; Dougan, A.D.; 
Manatt, D.R.; Buckley, W.M. Lawrence Livermore National Lab., 
CA (United States). 1991. In Nuclear test-experimental science an- 
nual report, Fiscal year 1990. 194p. Order Number DE92014082. 
Source: OSTI; NTIS; INIS. 

The Gospel software application is Nuclear Chemistry's third- 
generation program for analyzing radiochemical results from 
nuclear test events. Gospel is a menu-driven application that runs 
on a MicroVAX computer. In this report, the new calculational ca- 
pabilities of Gospel are discussed. These improvements include a 
flexible platform, stored equations and constants, spreadsheet lay- 
out and functions, and additional operations. 3 refs., 2 figs. 


13720 (UCRL-53929-90, pp. 118-121) Development of a 
cross-section library for europium isotopes. Gardner, M.A.; 
Gardner, D.G. Lawrence Livermore National Lab., CA (United 
States). 1991. In Nuclear test-experimental science annual report, 
Fiscal year 1990. 194p. Order Number DE92014082. Source: 
OSTI; NTIS; INIS. 

Europium has been used as a radiochemical detector to obtain 
information on the neutron and charged-particie fluences in under- 
ground explosions of thermonuclear devices. The authors now 
believe they have sufficient experience to construct a trial library of 
about 57 neutron-reaction excitation fuctions, connecting the nine 
europium isotopes and four isomers. Preliminary data leading to 
this assertion is presented. To compute the larger neutron-capture 
cross sections accurately, reliable level-density information must be 
available. 10 refs., 5 figs. 
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13721 (LA-UR-93-224) Explosive shielding by weak layers. 
Fourney, W.L.; Dick, R.D.; Weaver, T.A. Los Alamos National Lab., 
NM (United States). [1993]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930397—1: Numerical modeling for underground nuclear 
test monitoring symposium, Durango, CO (United States), 23-25 
Mar 1993). Order Number DE93007376. Source: OSTI; NTIS; 
GPO Dep. 

This paper presents the results of a series of computations 
which were carried out to determine the effect that a layer of ex- 
tremely weak rock embedded in an otherwise strong rock matrix 
would have on the displacements and velocities which result from 
the detonation of a nearby explosive source. The motivation for the 
study was the apparently different measurements obtained on the 
Mission Cyber Nuclear Event when compared to results obtained 
from other events of equal yield in similar geologic media. 
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13722 (ORNL-6708) Electromagnetic pulse research on 
electric power systems: Program summary and recommenda- 
tions: Power Systems Technology Program. Barnes, P.R. (Oak 
Ridge National Lab., TN (United States)); McConnell, B.W.; Van 
Dyke, J.W.; Tesche, F.M.; Vance, E.F. Oak Ridge National Lab., 


4505 Strategic Defense Initiative 


TN (United States). Jan 1993. 103p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93006956. Source: OSTi; NTIS; GPO Dep. 

A single nuclear detonation several hundred kilometers above 
the central United States will subject much of the nation to a high- 
altitude electromagnetic pulse (BENT). This pulse consists of an 
intense steep-front, short-duration transient electromagnetic field, 
followed by a geomagnetic disturbance with tens of seconds 
duration. This latter environment is referred to as the magnetohy- 
drodynamic electromagnetic pulse (NMENT). Both the early-time 
transient and the geomagnetic disturbance could impact the 
operation of the nation’s power systems. Since 1983, the US De- 
partment of Energy has been actively pursuing a research program 
to assess the potential impacts of one or more BENT events on 
the nation’s electric energy supply. This report summarizes the re- 
sults of that program and provides recommendations for enhancing 
power system reliability under HENT conditions. A nominal HENP 
environment suitable for assessing geographically large systems 
was developed during the program and is briefly described in this 
report. This environment was used to provide a realistic indication 
of BEMP impacts on electric power systems. It was found that a 
single high-altitude burst, which could significantly disturb the geo- 
magnetic field, may cause the interconnected power network to 
break up into utility islands with massive power failures in some ar- 
eas. However, permanent damage would be isolated, and 
restoration should be possible within a few hours. Multiple bursts 
would likely increase the blackout areas, component failures, and 
restoration time. However, a long-term blackout of many months is 
unlikely because major power system components, such as trans- 
formers, are not likely to be damaged by the nominal HEND 
environment. Moreover, power system reliability, under both HENT 
and normal operating conditions, can be enhanced by simple, and 
often low cost, modifications to current utility practices. 


13723 (ORNL/Sub—91-SG913/1) Recommended engineering 
practice to enhance the EMI/EMP immunity of electric power 
systems. Wagner, C.L. (Electric Research and Management, Inc., 
State College, PA (United States)); Feero, W.E. Oak Ridge 
National Lab., TN (United States); Electric Research and Manage- 
ment, Inc., State College, PA (United States). Dec 1992. 207p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DES3005858. Source: 
OSTI; NTIS; GPO Dep. 

Many papers and reports have been written on studies con- 
ducted by the Oak Ridge National Laboratory and investigations by 
others on the effect of high-altitude electromagnetic pulses (HEMP) 
on electric power systems. More than 100 of the published unclas- 
sified documents were reviewed with the objectives of: 1. 
summarizing the mitigation methods suggested in the documents 
and providing a subjective evaluation of each 2. discussing various 
standards . that presently apply to the effects of HEMP on utility 
systems and suggesting additions or modifications or new stan- 
dards where deficiencies appear to exist; and 3. recommending 
future studies or actions to improve the utility response to HEMP. 
While all three components of HEMP were mentioned, only the 
early-time short-duration E, pulse and the late-time long-duration 
Es pulse were considered in detail; the E2 intermediate component 
was not considered to affect the power system significantly. 
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13724 (ANL-93/1) Toward a methodology for complexity 
management. Chisholm, G.H. Argonne National Lab., IL (United 
States). Dec 1992. 40p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93007786. Source: OSTI; NTIS; GPO Dep. 

This report focuses on the Battle ManagementCommand, Con- 
trol, and Communication (BM/C%) element of the Global Protection 
Against Limited Strike (GPALS) system. The approach is based on 
the development and validation of a generic BM/C* model. Central 
to the approach is the tenet that the design is divided into multiple 
layers. The critical functions make up the bottom layer, where trust 
is established and significant design effort is required. 
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13725 (LA-12456) Final report on the first step in dis- 
tributed remote sensing. Canavan, G.H. Los Alamos National 
Lab., NM (United States). Mar 1993. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93007936. Source: OSTI; NTIS; GPO Dep. 
Distributed remote sensing (DRS) has a number of promising ap- 
plications; the World Laboratory’s First Step in DRS documented 
and discussed them widely. Acceptance for DRS is growing in the 
US, the Former Soviet Republics (FSRs), and among global 
scientific, political, and military leaders. Ecological and defense ap- 
plications were discussed in international meetings in Dubna and 
Erice. Its dual-use applications have solid support. The World 
Laboratory's Global Environmental Monitoring (GEM) project is ap- 
propriate, feasible, and an excellent vehicle for communication and 
cooperation, which could grow rapidly into a global effort. 


13726 (UCRL-ID-112606) Handbook of actuators and edge 
alignment sensors. Krulewich, D.A. Lawrence Livermore National 
Lab., CA (United States). Nov 1992. 77p. Sponsored by Depart- 
ment of Defense, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93007387. Source: OSTI; NTIS; GPO Dep. 

This actuator and sensor handbook was developed during a co- 
operative project between the NASA-Marshall Space Flight Center, 
the SDI-Directed Energy Program and LLNL. The common purpose 
of the joint effort was to develop precision actuators and sensors 
for the NASA initiated SpacE Laser ENE-rgy Program (SELENE). 
The purpose of the SELENE Program is to develop a highly cost 
effective segmented adaptive optics system for beaming laser 
power directly to spacecraft in earth orbit. 
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13727 (SAND—92-8224, pp. 80-81) Catalytic solvent effects 
in the removal of hazardous wastes. Melius, C.F. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. In Sandia 
combustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OST]; NTIS. 

The removal of energetic materials as hazardous wastes in- 
volves special chemistry considerations. While one normally treats 
hazardous waste removal by oxidative processes, such as inciner- 
ation, wet-air oxidation, or supercritical water oxidation (SCWO), an 
energetic material such as a nitro-containing compound contains its 
own oxidizer. One must therefore reduce the nitro group (to pre- 
vent NO, pollutant formation) while oxidizing the remainder of the 


molecule, without causing accidental detonation of the energetic 
material 
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Refer also to citation(s) 11627, 11751, 11752, 11753, 11754, 
11793, 11794, 11881, 12134, 12173, 12174, 12197, 12207, 12217, 
12263, 12264, 12307, 12417, 12432, 12695, 12840, 12907, 13009, 
13044, 13046, 13050, 13172, 13297, 13298, 13472, 13711, 13712, 
13725, 13813, 13969, 13970, 13972, 13974, 13975, 13976, 13977, 


13978, 13979, 13980, 13985, 14008, 14009, 14026, 14038, 14045, 
14792 


13728 (ANL/EAIS/CP-77721) AQUIS: A PC-based air inven- 
tory and permit manager. Smith, A.E. (Argonne National Lab., IL 
(United States)); Huber, C.C.; Tschanz, J.; Ryckman, S.J. Jr. Ar- 
gonne National Lab., IL (United States). [1992]. 8p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-$21060-1: International sym- 
posium on emission inventory issues and progress, Research 
Triangle Park, NC (United States), 19-22 Oct 1992). Order Number 
DE93003006. Source: OSTI; NTIS; INIS; GPO Dep. 
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The Air Quality Utility Information System (AQUIS) was devel- 
oped to calculate and track sources, emissions, stacks, permits, 
and related information. The system runs on IBM-compatible per- 
sonal computers with dBASE IV and tracks more than 1,200 data 
items distributed among various source categories. AQUIS is cur- 
rently operating at nine US Air Force facilities that have up to 1,000 
sources. The system provides a flexible reporting capability that 
permits users who are unfamiliar with database structure to design 
and prepare reports containing user-specified information. In addi- 
tion to six criteria pollutants, AQUIS calculates compound-specific 
emissions and allows users to enter their own emission estimates. 


13729 (ANL/ES/CP-—77428) Magnitude and value of electric 
vehicle emissions reductions for six driving cycles in four US 
cities with varying air quality problems. Wang, Q. (California 
Univ., Davis, CA (United States)); Santini, D.L. Argonne National 
Lab., IL (United States). [1992]. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930120-3: 72. Transportation Research Board meeting, 
Washington, DC (United States), 10-14 Jan 1993). Order Number 
DE93006417. Source: OSTI; NTIS; GPO Dep. 

The emissions of logically competing mid-1990 gasoline vehicles 
(GVs) and electric vehicles (EVs) are estimated as if the vehicles 
were driven in the same pattern of driving. Six different driving cy- 
cles are evaluated, ranging in speed from 7 to 49 miles per hour 
(mph). These steps are repeated using specifics of fuel composi- 
tion, electric power mix, and environmental conditions applicable to 
Chicago, Denver, Los Angeles, and New York in the month of July. 
The year 2000 emissions differences for each of four regulated pol- 
lutants - HC, CO, NO,, SO, - are estimated. CO. emissions are 
also estimated. With use of EVs, HC and CO emissions are con- 
sistently lowered by 98% or more. COz emissions reductions are 
uniformly large at low speed, but variable at high speed. It is found 
that initially introduced EVs could achieve 100% emission reduc- 
tions in Chicago by using off-peak power from nuclear power 
plants for EV electricity generation. Emissions reductions occur for 
all combinations in Los Angeles, and for most combinations in New 
York, excepting SOx. NO, emissions are reduced in all four cities. 
An “avoided cost” value for each regulated pollutant is estimated 
for each of the cities. The values for each city depend on severity 
of air quality violations. It is estimated that the emissions reduction 
value of EVs driven an average of one and one half hours per day 
in Los Angeles ranges from $1050 to $3,900; $590 to $2100 in 
New York; $270 to $1200 in Chicago, and $330 to $1250 in Den- 
ver (1989$). Assuming a range of about 100 miles in congested 
conditions with speeds of 10 mph or less, the estimates range from 
$3600 to $13300 for Los Angeles; $2004 to $7200 for New York; 
$930 to $2930 for Chicago; and $1120 to $4290 for Denver. Low 
estimates are obtained using EPA's draft MobileS model for GV 
emissions, high values by using California's EMFAC7EP-SCF1 
model. The dollar value benefit estimates include no economic 
value. 


13730 (ANL/MCS-TM-170) The Earth’s climate as a dynam- 
ical system: Proceedings. Foster, |.; Kaper, H.: Kwong, M.K. 
Argonne National Lab., IL (United States). Mathematics and Com- 
puter Science Div. Oct 1992. 178p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9209281—: The earth's climate as a dynamical system, Ar- 
gonne, IL (United States), 25-26 Sep 1992). Order Number 
DE93004666. Source: OSTI; NTIS; GPO Dep. 

This report constitutes the proceedings of a two-day workshop 
on climate models which was held at Argonne National Laboratory, 
September 25 and 26, 1992. It contains the abstracts of the pre- 
sentations and copies of the overhead transparencies used by the 
speakers. 


13731 (CONF-9107104—25) Meteorological and chemical 
factors controlling the composition of precipitation in eastern 
North America. Lamb, D.; Comrie, L. Pennsylvania State Univ., 
University Park, PA (United States). Dept. of Meteorology. Jul 
1991. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-85ER60294. From 5. international conference 
on precipitation scavenging and atmosphere surface exchange pro- 
cess; Richland, WA (United States); 15-19 Jul 1991. Order Number 
DE93003188. Source: OSTI; NTIS; INIS; GPO Dep. 





Precipitation in eastern North America is characterized by high 
concentrations of free acidity and sulfate that are generally at- 
tributed to anthropogenic air pollution. The relatively long record of 
precipitation chemistry measurements at the Penn State MAP3S 
site is used to analyze the seasonal and interannual variability of 
precipitation composition in terms of specific mechanisms of 
atmospheric transport and chemical transformation. The interrela- 
tionships of the chemical variables in the precipitation record and 
in recent air measurements clearly link the precipitation acidity with 
the wet deposition of sulfate derived from the in-cloud oxidation of 
sulfur dioxide. High-deposition events are shown through meteoro- 
logical trajectory analyses to be associated with moist air from the 
Gulf of Mexico that passes through the upper midwestern parts of 
the United States. The main chemical factor controlling the deposi- 
tion of sulfate appears to be the availability of strong oxidants for 
transforming dissolved sulfur dioxide into aqueous sulfate. Excess 
sulfur dioxide is expected to exit the storm systems at high alti- 
tudes and experience truly long-range transport. This interpretation 
of the data gives confidence that episodes will occur even after 
sulfur dioxide emissions have been reduced substantially. 


13732 (CONF-9209739-, pp. 6.67-6.86) Coal Quality Expert: 
Status and software specifications. Harrison, C.D. (CQ Inc., 
Homer City, PA (US)). USDOE, Washington, DC (United States). 
Nov 1992. From 1. annual clean coal technology conference; 
Cleveland, OH (United States); 22-24 Sep 1992. In US Department 
of Energy first annual clean coal technology conference. 971p. Or- 
der Number DE93004314. Source: OSTI; NTIS; INIS. 

Under the Clean Coal Technology Program (Clean Coal Round 
1), the US Department of Energy (DOE) and the Electric Power 
Research Institute (EPRI) are funding the development and 
demonstration of a computer program called the Coal Quality Ex- 
pert (CQE™). When finished, the CQE will be a comprehensive 
PC-based program which can be used to evaluate several potential 
coal cleaning, blending, and switching options to reduce power 
plant emissions while minimizing generation costs. The CQE will 
be flxible in nature and capable of evaluating various qualities of 
coal, available transportation options, performance issues, and 
alternative emissions control strategies. This allows the CQE to de- 
termine the most cost-effective coal and the least expensive 
emissions control strategy for a given plant. To accomplish this, the 
CQE will be composed of technical models to evaluate perfor- 
mance issues; environmental models to evaluate environmental 
and regulatory issues; and cost estimating models to predict costs 
for installations of new and retrofit coal cleaning processes, power 
production equipment, and emissions control systems as well as 
other production costs such as consumables (fuel, scrubber 
additive, etc.), waste disposal, operating and maintenance, and re- 
placement energy costs. These technical, environmental, and 
economic models as well as a graphical user interface will be 
developed for the CQE. And, in addition, to take advantage of al- 
ready existing capability, the CQE will rely on seamless integration 
of already proven and extensively used computer programs such 
as the EPRI Coal Quality Information Systems, Coal Quality Impact 
Model (CQIM™), and NO,Pert. 2 figs. 


13733 (DOE/ER/61029-12) Measurement of the size 
distributions of radon progeny in indoor air. Hopke, P.K.; Ra- 
mamurthi, M.; Li, C.S. Clarkson Univ., Potsdam, NY (United 
States). [1990]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER61029. Contract 
P32108. (CONF-901010-12: 29. Hanford symposium on health 
and the environment: indoor radon and lung cancer-reality or 
myth, Richland, WA (United States), 16-19 Oct 1990). Order Num- 
ber DE93007319. Source: OSTI; NTIS; INIS; GPO Dep. 

A major problem in evaluating the health risk posed by airborne 
radon progeny in indoor atmospheres is the lack of available infor- 
mation on the activity-weighted size distributions that occur in the 
domestic environment. With an automated, semicontinuous, graded 
screen array system, we made a series of measurements of 
activity-weighted size distributions in several houses in the north- 
eastern United States. Measurements were made in an unoccupied 
house, in which human aerosol-generating activities were simu- 
lated. The time evolution of the aerosol size distribution was 
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measured in each situation. Results of these measurements are 
presented. 


13734 (DOE/NBB—-0091T) Climate data bases of the Peo- 
ple’s Republic of China, 1841-1988. Kaiser, D. (Oak Ridge 
National Lab., TN (United States)); Tao, Shiyan; Fu, Congbin; 
Zeng, Zhaomei; Zhang, Qingyun; Wang, Wie-Chyung; Karl, T. Oak 
Ridge National Lab., TN (United States); Academia Sinica, Beijing, 
BJ (China). Inst. of Atmospheric Physics; State Univ. of New York, 
Albany, NY (United States). Atmospheric Sciences Research Cen- 
ter; National Climatic Data Center, Asheville, NC (United States). 
Global Climate Lab. Jan 1993. 203p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
Order Number DE93007907. Source: OSTI; NTIS; INIS; GPO Dep. 

A data base containing meteorological observations from the 
People’s Republic of China (PRC) is described. These data were 
compiled in accordance with a joint research agreement signed by 
the United States Department of Energy and the PRC Chinese 
Academy of Sciences (CAS) on August 19, 1987. CAS's institute 
of Atmospheric Physics (Beijing, PRC) has provided records from 
296 stations, organized into five data sets: (1) a 60-station data set 
containing monthly measurements of barometric pressure, surface 
air temperature, precipitation amount, relative humidity, sunshine 
duration, cloud amount, wind direction and speed, and number of 
days with snow cover; (2) a 205-station data set containing 
monthly mean temperatures and monthly precipitation totals; (3) a 
40-station subset of the 205-station data set containing monthly 
mean maximum and minimum temperatures and monthly extreme 
maximum and minimum temperatures; (4) a 180-station data set 
containing daily precipitation totals; and (5) a 147-station data set 
containing 10-day precipitation totals. Sixteen stations from these 
data sets (13 from the 60-station set and 3 from the 205-station 
set) have temperature and/or precipitation records that begin prior 
to 1900, whereas the remaining stations began observing in the 
early to mid-1900s. Records from most stations extend through 
1988. These data can be used in defining regional climate 
changes, establishing relationships between regional and large- 
scale climates, studying the climatic impacts of urbanization and 
increased concentrations of greenhouse gases, and in assembling 
large-scale climate data bases. Additional uses could include ex- 
amining impacts of periodic events such as volcanic eruptions or 
the El Nino/Southern Oscillation. These data sets represent the 
most comprehensive, long-term instrumental Chinese climate data 
currently available. 


13735 (DOE/PC/88858-TS) Surface studies of absorbents 
for the removal of SO, and NO,: Final technical report. Cooper, 
B.R.; Montano, P.A. West Virginia Univ., Morgantown, WV (United 
States). Dept. of Physics. [1991]. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88858. 
Order Number DE93008946. Source: OSTI; NTIS; GPO Dep. 

Removal of SO2 from flue gas is major problem in use of coal 
for electric power generation. CuO on Al2O3 can be used as a re- 
generable SO2 adsorbent for flue-gas cleanup. Modeling study 
indicated that success of CuO on Al2O3 probably depends on the 
O-Cu bonding energy being lower than that of O-Al; hence, the 
sorbent should be operated at low temperature where the hydroxyl 
ions render the Al sites ineffective. Measurements show that the 
sorbent with 7% Cu loading is more efficient than 5% for Cu* for- 
mation; optimum temperature is 200 C. Modeling survey indicated 
little promise for ZnO; this was confirmed by experiment. MoO 
showed some promise. 


13736 (DOE/PC/91293-T1) Direct catalytic decomposition 
of nitric oxide: Quarterly technical progress report No. 4, 
July-September 1992. Flytzani-Stephanopoulos, M.; Sarofim, 
A.F.; Zhang, Y. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Dept. of Chemical Engineering. [1992]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-91PC91293. Order Number DE93008107. Source: OSTI; 
NTIS; GPO Dep. 

This project investigates a suitable catalyst system for direct NO 
decomposition in post-combustion NO, control. Since the process 
does not use a reductant, it is a greatly simplified process basically 
involving passing the flue gas through a catalytic converter. Cata- 
lysts are prepared by incorporating metal cations into zeolite 
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supports by ion exchange. Catalysts of primary interest include Cu, 
Pd, Ag, and Ni exchanged zeolites. Particular emphasis is given on 
promoted Cu-exchanged zeolites, especially the catalyst system 
Mg/Cu-ZSM-5 and a few others, which are promising for NO con- 
version to nitrogen at typical flue gas O2 and NO levels and over 
the temperature range of 723-873K. Effects of zeolite modification, 
Cu exchange level and catalyst preparation conditions on the cata- 
lyst activity are studied in a packed-bed microreactor. 
Temperature-programmed desorption and reduction experiments 
will be carried out in a thermogravimetric analyzer and a single- 
particle electrodynamic balance. Kinetic studies of NO and O2 
interaction with catalysts over a wide temperature range as well as 
catalyst structural investigations are planned. 


13737 (ETDE-mf-93768793) Emissions of halogenated 
dibenzodioxins and dibenzofurans from internal combustion 
engines running on conventional fuels. Forschungsberichte des 
Projekttraegers. Essers, U. (Stuttgart Univ. (Germany). Inst. fuer 
Verbrennungsmotoren und Kraftfahrwesen); Hutzinger, O.; Hagen- 
maier, H. GSF - Forschungszentrum fuer Umwelt und Gesundheit 
GmbH, Neuherberg (Germany); Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). Jun 1992. 228p. (In German). 
Contract BMFT 07VDX7A;BMFT 07VDX7B;BMFT 07VDX7C. Order 
Number DE93768793. Source: OSTI; NTIS (US Sales Only). 

Motor exhaust is a potential source of polyhalogenated dibenzo- 
doxins (PCDD) and dibenzofuranes (PXDF), especially when the 
engine runs on leaded fuels containing bromine and chlorine scav- 
engers. The project had the purpose of establishing valid data on 
the total emissions of PXDD and PXDF in motor vehicle exhaust 
and of investigating the conditions of PXDD and PCDF production. 
46 measurements were carried out on 3 different engines (spark 
ignition engines and diesel engines for passenger cars, truck diesel 
engines). The highest emissions of dioxins and furans (about 1 ng 
TE/l) were recorded for spark ignition engines running on leaded 
fuels. The toxicity equivalent of dioxin and furan emissions is lower 
by one order of magnitude for spark ignition engines running on 
unleaded fuels and for the two types of diesel engines; the values 
for spark ignition engines running on unleaded fuel are lower by 
two orders of magnitude. The per annum emissions of dioxins and 
furans in car exhaust amount to 5 to 20 TE (former West Ger- 
many, 1990). To give a comparison: The per annum emissions of 
waste incineration plants are estimated to be around 400 g TE. 
(orig./BBR). 


13738 (ETDE-mf—93771807) investigations on causes and 
reduction of PCDD/PCDF-emissions at three waste incinera- 
tion plants in the Federal State Schleswig Holstein. Modified 
operating conditions, plant comparison, measuring technique, 
sampling technique. Final report. Duewel, U.; Nottrodt, A.; 
Ballschmiter, K. Institut fuer Gewaesserschutz und Umgebungsue- 
berwachung, Hamburg (Germany); Goepfert und Reimer und 
Partner, Beratende Ingenieure, Hamburg (Germany); Ulm Univ. 
(Germany). Abt. Analytische Chemie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Jun 1991. 337p. (In 
German). Contract BMFT 1430379. Order Number DE93771807. 
Source: OSTI; NTIS (US Sales Only). 

From 1986 until 1989 investigations were carried out at three 
waste incineration plants in the Federal State Schleswig-Holstein to 
make experimental contributions on a large-scale level with regard 
to the formation and reduction of PCDD/PCDF in waste incinera- 
tion plants. Preparatory, the measuring equipment was optimized. 
This mainly concerned the development of suitable PCDD/PCDF- 
sampling systems. Within the first measuring cycle, in each of the 
three plants five PCDD/PCDF-samplings were carried out under 
normal operating accompanied by measurements in the flue gas 
and in the combustion chamber as well as the recording of the op- 
erating data. Within the second measuring cycle, special problems 
were analyzed under different operating conditions. Essentially, 
these are the following detail investigations, which can described 
by the keywords ‘influence of excess air’, ‘'PCDD/PCDF- 
concentrations in the area of combustion chamber/boiler outlet’, 
‘influence of waste on the formation of PCDD/PCDF’, ‘influence of 
sulphure dioxid and ammonia on the PCDD/PCDF-formation’, 
‘comparison of plants under consideration of design moderniza- 
tions’. (orig.) With 44 refs., 87 tabs., 55 figs. 
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13739 (GKSS—92/E/13) Studies on a thallium atomic vapour 
filter for a Raman temperature-lidar. Heimrath, D. (GKSS, Inst. 
fuer Physik, Geesthacht (Germany)). GKSS-Forschungszentrum 
Geesthacht GmbH, Geesthacht-Tesperhude (Germany); Hamburg 
Univ. (Germany). Fachbereich 12 - Physik. 1992. 86p. (In German). 
Order Number DE93768848. Source: OSTI; NTIS (US Sales Only). 

In the remote measurement of tropospheric temperature with a 
rotational Raman lidar a perturbation of the Raman signal by elas- 
tic backscattering from molecules and aerosols occurs. This 
background is hard to suppress with conventional means such as 
gratings and filters because of the small spectral separation from 
the rotational Raman signal. An atomic vapour filter is a promising 
candidate for suppressing this background. It is obvious that this 
scheme can only be used if the lidar output wavelength coincides 
with the wavelength of a suitable atomic transition. The present 
work describes the development and testing of narrow-band filters 
made of atomic thallium vapour with and without the addition of ar- 
gon. An application of a thallium atomic vapour filter may be the 
GKSS lidar project ATLAS with an output wavelength of 276.787 
nm. A procedure for the preparation of thallium absorption cells 
made of fused silica is presented. Transmission spectra of two 
thallium filters, measured with a frequency-doubled dye laser, show 
that the filter properties required for ATLAS are met by a thallium 
atomic vapour filter without argon. The addition of argon results in 
an undesired attenuation of the rotational Raman signal at high 
thallium temperatures. (orig.) With 38 figs., 7 tabs. 


13740 (IC-92/286) An overview of intertropical conver- 
gence and intertropical discontinuity. Adibe, E.C. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [27p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

In its simplest form, the general circulation of the atmosphere 
may be regarded as two meridional circulation in opposite 
directions and separated by what is sometimes known as the ’me- 
teorological equator’. The meteorological equator, as a planetary 
entity, divides the troposphere into two meteorological hemi- 
spheres, ensuring energy equilibrium in them, and corresponding 
to what are known as intertropical convergence zone, intertropical 
discontinuity, intertropical front, monsoon front etc. The meteoro- 
logical equator moves from the south towards the north and then 
from the north towards the south in harmony with the apparent 
movement of the Sun. 11 refs, 14 figs, 1 tab. 


13741 (INIS-mf-—13476) Concentration levels of radon in air, 
indoors and outdoors in houses of Mexico City. Pena Garcia, 
P. Instituto Politecnico Nacional, Mexico City (Mexico). Escuela Su- 
perior de Ingenieria y Arquitectura. 1992. [101p.] (In Spanish). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Concentration levels of radon in air, indoors and outdoors have 
been obtained in houses from Mexico City, with the purpose of 
relating them with the local environment. Measurements were per- 
formed both outdoors and indoors in 60 unifamiliar houses. Track 
detectors, LR-115, Type Il, were used in several detection arrange- 
ments during four recording periods with times of exposure of three 
months each, with the purpose of analyzing the fluctuations due to 
seasonal changes. Data were obtained about the construction 
materials were the detection systems were located in order to es- 
tablish a correlation of radon levels with the climatic parameters 
and the construction materials. The results of radon concentrations 
both indoors or outdoors were lower than the international recom- 
mendations (148 Bq/m®) (Author). 


13742 (IVL-B—1074) Clover as a bioindicator of ozone at 
ground level in Sweden - a national cooperation project. Pihl, 
G. (Swedish Environmental Research Institute, Gothenburg (Swe- 
den)); Pleijel, H.; Sjoeberg, K.; Skaerby, L.; Ericson, Lars. Swedish 
Environmental Research Inst., Goeteborg (Sweden). 28 Sep 1992. 
11p. (In Swedish). Order Number DE93769984. Source: OSTI; 
NTIS. 

During spring 1992 a project was started for testing clover as an 
ozone indicator. During July Trifolium Subterraneum was cultivated 
at 18 locations in Sweden. At six of these locations, the effect on 
the clover could be compared to nearby ozone measurements. 
These effects correlated well to measured ozone concentrations. It 
is concluded that clover is well suited to be used as a bioindicator 
of ozone over large regions. (5 figs., 1 tab.). 





13743 (IVL-B—-1078) Exhaust gases from cars in actual traf- 
fic as a function of fabrication year and model. Sjoedin, Aa. 
Swedish Environmental Research Inst., Goeteborg (Sweden). 3 
Nov 1992. 34p. (In Swedish). Order Number DE93769985. Source: 
OSTI; NTIS. 

Emission data (CO and HC) from 10000 cars were gathered in 
Gothenburg, during autumn 1991, using IR remote sensing tech- 
nology. By videofilming the cars, the emissions were coupled to 
car models. Data are given in 6 tables. (9 refs., 16 figs.). 


13744 (IVL-B-1081) Workshop on the collection and analy- 
sis of trace metals in precipitation. Sjoeberg, K. (ed.). Swedish 
Environmental Research Inst., Goeteborg (Sweden). Nov 1992. 
98p. (CONF-9209314—: Collection and analysis of trace metals in 
precipitation, Gothenburg (Sweden), 28-30 Sep 1992). Order Num- 
ber DE93769986. Source: OSTI; NTIS. 

The Paris Commission and the Helsinki Commission have 
initiated intercomparison exercises to evaluate and improve the es- 
timates of atmospheric trace metal deposition. In the evaluation of 
the trace metal load to the European marginal seas, it is essential 
to assure comparability. During the last years two separate inter- 
comparisons have been carried out in Sweden. The purpose of the 
exercises was to compare analytical and sampling methods applied 
by the member countries, in determining the content of the respec- 
tive components in precipitation, and hence in estimating the 
atmospheric wet deposition. In 1991 Sweden was asked by the 
Paris Commission to organize a workshop where the results from 
these two intercomparison exercises were to be discussed. The 
workshop took place at Gothenburg, September 28-30 1992, with 
17 participants from 8 countries. The results from the intercalibra- 
tions performed indicated that quality control is very important even 
in future work. The meeting recommended analytical intercompar- 
ing exercises to be carried out every year, while it will be sufficient 
to perform more extensive intercomparisons, including field studies, 
with 2-3 years interval. The workshop suggested that joint field in- 
tercomparisons for mercury and other metals should be performed. 


13745 (IVL-B—1082) Intercomparison of methods for the 
determination of mercury deposition to convention waters: Re- 
port prepared for the Paris Commission. lverfeldt, Aa.; Sjoeberg, 
K. Swedish Environmental Research Inst., Goeteborg (Sweden). 
1992. 33p. Order Number DE93769987. Source: OSTI; NTIS. 

In this report, results from the intercomparison of collection and 
analytical methods for the determination of atmospheric mercury 
deposition to European marginal seas, are given. The intercompari- 
son exercise consisted of four separate parts, to be able to 
separate influences from the methods of collection from effects as- 
sociated with the analytical techniques. Six laboratories reported 
data in the analytical part of the intercomparison exercise, in which 
determined mercury levels in two precipitation samples were com- 
pared. The remaining exercises of the intercomparison were 
performed as parts of a field study at the Swedish PARCOM/EMEP 
station Roervik, during May to October 1991. Precipitation samples 
were collected by the different equipments used in the four various 
countries, who participated in this part of the intercomparison. A 
comparison of the deposition estimates, based on the different col- 
lection and analytical methods applied by the various laboratories, 
showed that the flux may vary by approximately a factor of two to 
four. The reason seems to be a combination of several severe sys- 
tematic errors, besides random errors. The implication is that more 
or less incomparable data form the basis for todays estimates of 
the atmospheric mercury load to marginal sea areas. However, 
considering the outcome of the various parts of the present inter- 
comparison, there are obvious possibilities to improve the accuracy 
of this data base. 


13746 (KCP-613-4886) Process waste assessment method- 
ology for mechanical departments: Final report. Hedrick, R.B. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Dec 1992. 129p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00613. 
Order Number DE93006826. Source: OSTI; NTIS; GPO Dep. 
Process waste assessments (PWAS) were performed for three 
pilot processes to develop methodology for performing PWAs for 
all the various processes used throughout the mechanical depart- 
ments. A material balance and process flow diagram identifying the 
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raw materials utilized in the process and the quantity and types of 
materials entering the waste streams from the process is defined 
for each PWA. The data and information are used to determine po- 
tential “options” for eliminating hazardous materials or minimizing 
wastes generated. 


13747 (LA-12425-T) Asymptotic diffusion accelerated dis- 
continuous finite element methods for transport problems. 
Wareing, T.A. Los Alamos National Lab., NM (United States). Nov 
1992. 236p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93002844. Source: OSTI; NTIS; GPO Dep. 

Thesis submitted to University of Michigan, Ann Arbor, MI. 

The diffusion synthetic acceleration (DSA) method has emerged 
has a powerful tool for accelerating the iterative convergence rate 
of discrete-ordinate transport calculations. In multi-dimensional ge- 
ometries, only the diamond-differenced scheme has been efficiently 
solved by the DSA procedure. More advanced and accurate 
schemes, such as the discontinuous finite element (DFE) schemes, 
have not been efficiently solved by DSA because applying the 
standard DSA procedure results in a large, complicated system of 
equations that cannot be collapsed into a efficiently solvable 
diffusion equation. We present a new procedure for diffusion- 
accelerating certain DFE schemes for slab and x-y geometries. 
The novel aspect of this procedure is that the discrete diffusion 
problem is derived from an asymptotic expansion of the discrete 
transport problem. 


13748 (LA-SUB-93-4) Analysis of LARI sensor system: Fi- 
nal report. Pfisterer, R.N. (Breault Research Organization, Inc., 
Tucson, AZ (United States)); Peterson, G.L.; Breault, R.P. Los 
Alamos National Lab., NM (United States); Breault Research Orga- 
nization, Inc., Tucson, AZ (United States). 25 Nov 1992. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93006334. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Los Alamos National Labs (LANL) is developing a new space 
sensor for examination of global warming effects: this sensor is 
called LARI (for Los Alamos Radiometric Instrument) and is a next 
generation follow-on to the ERBE instrument launched several 
years ago. Breault Research Organization, Inc. (BRO) is pleased 
to offer engineering consulting services for the development of this 
sensor. The goal of the consultation is to assist LANL engineers 
with the conceptual design of the LARI instrument. While the con- 
tract specifically stated that computer analyses would not be 
performed, we felt that some minimum level of computation effort 
would add more substance to the conclusions. 


13749 (LA-UR-92-3500) Application of optical remote 
sensing to the study of surface fluxes related to cloud forma- 
tion. Porch, W.M. (Los Alamos National Lab., NM (United States)); 
Shaw, W.I. Los Alamos National Lab., NM (United States). [1992]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930346-1: Optical Society of 
America meeting on optical remote sensing of the atmosphere, 
Salt Lake City, UT (United States), 8-12 Mar 1993). Order Number 
DE93003783. Source: OSTI; NTIS; GPO Dep. 

Optical scintillation instrumentation has been applied to studies 
of cloud effects on surface fluxes. Spatial averaging of optical- 
turbulence-based estimates of fluxes can be made much faster 
than conventional tower techniques. 


13750 (LA-UR-92-3554) Treatment of hazardous organic 
wastes using silent discharge plasmas. Rosocha, L.A.; Ander- 
son, G.K.; Bechtold, L.A.; Coogan, J.J.; Heck, H.G.; Kang, M.; 
McCulla, W.H.; Tennant, R.A.; Wantuck, P.J. Los Alamos National 
Lab., NM (United States). [1992]. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-920967—1: Advanced research workshop on non-thermal 
plasma techniques for pollution control, Cambridge (United King- 
dom), 21-25 Sep 1992). Order Number DE93003789. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During the past two decades, interest in applying non-equilibrium 
plasmas to the removal of hazardous chemicals from gaseous me- 
dia has been growing, in particular from heightened concerns over 
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the pollution of our environment and a growing body of environ- 
mental regulations. At the Los Alamos National Laboratory, we are 
currently engaged in a project to develop non-equilibrium plasma 
technology for hazardous waste treatment. Our present focus is on 
dielectric-barrier discharges, which are historically called silent 
electrical discharges. This type of plasma is also named a silent 
discharge plasma (SDP). We have chosen this method due to its 
potential for high energy efficiency, its scientific and technological 
maturity, and its scalability. The SDP process has been demon- 
strated to be reliable and economical for the industrial-scale 
synthesis of ozone, where municipal water treatment plants fre- 
quently require the on-site generation of thousands of kilograins 
per day (Eliasson & Kogelschatz). The related methods of corona 
processing are presently the focus of work at other institutions, 
particularly for flue gas processing. Both SDP and corona pro- 
cesses are characterized by the production of large quantities of 
highly reactive free radicals, especially atomic oxygen O(3P) and 
the hydroxyl OH, in the gaseous medium and their subsequent 
reaction with contaminants. Our primary objective is to convert haz- 
ardous or toxic chemicals into non-hazardous compounds or into 
materials which are more amenable to treatment. In the ideal case, 
the hazardous wastes are destructively oxidized to simpler, 
non-hazardous compounds plus CO2 and H20. Sometimes the re- 
action products are still potentially hazardous, but are easily 
treated by conventional methods to yield non-hazardous products. 


13751 (LA-UR-—92-3655) Efficient inspection of network 
pollution data. Auer, L.H.; Mutschlecner, J.P. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930208-1: International symposium on_ air 
pollution, Monterrey (Mexico), 16-25 Feb 1993). Order Number 
DE93003810. Source: OSTI; NTIS; INIS; GPO Dep. 

A package of tools for the rapid survey of data from a pollution 
monitoring network has been developed. It has been designed to 
help in the recognition of regularities as well as peculiarities in a 
data set. Critical features are interactive user control, real-time 
graphic presentation in alternative formats, and simple modification 
of code to permit new options. The graphics used include movies 
of the spatial development, time-series, and scatter diagrams mod- 
ulo the diurnal or weekly cycles. 


13752 (NEI-Fl-179) SIHTI - The research and development 
program of energy and environmental technology: Research 
plan schema schedule 1991. Pietilae, S. Ekono Ympaeristoetekni- 
ikka, Helsinki (Finland). Devecon-Rhymae Oy. 1991. 117p. (in 
Finnish). Order Number DE93769925. Source: OSTI; NTIS; INIS. 

SIHTI Research Programme. 

The SIHTI programme consists of the environmental part of the 
energy research programmes in Finland funded by the Ministry of 
Trade and Industry. Also industry participates in the funding of the 
projects especially the development projects. The main subject 
areas of the SIHT! programme are: Monitoring of international en- 
ergy and environmental technology and national! solution models, 
emissions from energy production, traffic emissions and emissions 
and discharges from fuel chains. 


13753 (ORNUCDIAC-57) Selected translated abstracts of 
Russian-language climate-change publications: |, Surface en- 
ergy budget. Burtis, M.D. (comp.). Oak Ridge National Lab., TN 
(United States). Carbon Dioxide Information Analysis Center. Sep 
1992. 62p. (in English, Russian). Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93003189. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3954. 

This report presents abstracts (translated into English) of impor- 
tant Russian-language literature concerning the surface energy 
budget as it relates to climate change. In addition to the biblio- 
graphic citations and abstracts translated into English, this report 
presents the original citations and abstracts in Russian. Author and 
title indexes are included, to assist the reader in locating abstracts 
of particular interest. 


13754 


(POEF-T—3596) Principles of measurement and sys- 
tem specifications for continuous vent stack sampling. Sheller, 
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A.J.; Saraceno, A.J.; Orlett, M.J.; Zonner, L.A. Martin Marietta En- 
ergy Systems, Inc., Piketon, OH (United States). Sep 1992. 45p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-760R00001. Order Number DE93006539. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Continuous vent stack sampling for monitoring of radionuclide 
discharges is required under the National Emission Standards for 
Hazardous Air Pollutants (NESHAP) regulations of the Clean Air 
Act. At Portsmouth, fourteen vent stacks with the potential for re- 
lease of radioactive discharges that could cause an effective dose 
equivalent of greater than 0.1 mrem/yr. to the public have continu- 
ous samplers installed to measure radioactive discharges. A 
continuous sampler consists of a point source radionuclide extrac- 
tion system that includes an isokinetic probe, collection traps, a 
pump and/or airjet, a sample flowmeter and a vent stack flow mon- 
itor. The system continuously withdraws a representative measured 
sample of stack gas which is passed through traps of activated 
alumina that is subsequently analyzed by the Analytical Services 
Laboratory for total uranium, °°°U, °°Te and reactive fluoride. Sys- 
tems for continuous sampling must meet a number of criteria and 
specifications to ensure quality measurements, high reliability and 
emergency capability for the functional role of accurately quantifying 
emissions. A discussion of principles of measurement and critical 
elements that bear on these criteria is contained in this report. 


13755 (SA-PUB-3/92, pp. 303-308) Environmental change, 
greenhouse effect and ways of life. Jaervelae, M. (Tampere 
Univ. (Finland). Research Institute for Social Sciences). Academy 
of Finland, Helsinki (Finland). 1992. (In Finnish). In The Finnish re- 
search programme on climate change: Progress report. 297p. 
Order Number DE93752870. Source: OSTI; NTIS. 

SILMU Research Programme. 

The purpose of the project is to carry out an inquiry among cer- 
tain professional groups occupying key positions of influence in 
Finland, asking them to present their social definitions of what are 
regarded as the most serious global threats to the environment. 
The views of each professional elite will be discussed with refer- 
ence to the concepts of greenhouse effect, way-of-life and of 
sustainable development. This includes the idea of discussing so- 
cial and economic solidarity between successive generations. 
Furthermore, the conceptions held by each group of environmental 
policies will be analyzed with reference to a teleological model of 
rational action. The baseline assumption is that different elites tend 
to 'professionalize’ approaches to global environmental problems 
and policies of dealing with these problems in different ways. How- 
ever, on the basis of the social functions of professional elites, a 
general typology can be presented by way of an initial frame of ref- 
erence. There are five distinct elites: technical and economic elite, 
political elite, cultural elite, 'risk experts’, and 'moral resistance’. 
The intellectual orientations represented by the first four groups are 
variants of the rational action strategies pursued by professional 
elites. ‘Moral resistance’ represents a more critical approach that 
deals basically with alternative or utopian ways of life. A primary 
concern in the early stages of the project is with the internal inte- 
gration of professional elites. Later, an evaluation will be presented 
of the competence of different professional elites for mutual com- 
munication, with special reference to national and international 
policies concerning the greenhouse effect. Other aspects of com- 
munication, such as the problems of dialogue between experts and 
lay people, will also be discussed. 


13756 (SCPRI-RM-9-1992) Monthly results of measure- 
ments; September 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [54p.] (In 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

This report of the SCPRI exposes the main results concerning 
the routine monitoring of environmental radioactivity in France: at- 
mospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


13757 (SCPRI-RM—10-1992) Monthly results of measure- 
ments: October 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [45p.] (in 
French). Source: OSTI; NTIS (US Sales Only); INIS. 





This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


13758 (SNV-—4087) Air pollutants in urban areas: A bibii- 
ography 1985-1991. Saven, |. (ed.). Swedish Environmental 
Protection Agency, Solna (Sweden). Sep 1992. 58p. Order Number 
DE93769990. Source: OSTI; NTIS. 

The research program "Air Pollutants in Urban Areas” was car- 
ried out 1978-1991. The project was supported by the Swedish 
Environmental Protection Agency, the Swedish car industry, the 
Swedish Petroleum Institute, the County Council of Stockholm and 
the Swedish Transport Research Board. During the last three years 
13 different projects were going on. This bibliography covers 
reports published from 1985 and onwards and contains also a reg- 
ister with authors and co-authors. 107 references are listed, often 
including an abstract. 


13759 (UCRL-ID—-108226) The effects of sampling fre- 
quency on the climate statistics of the ECMWF general 
circulation model. Phillips, T.J. (Lawrence Livermore National 
Lab., CA (United States)); Gates, W.L.; Arpe, K. Lawrence Liver- 
more National Lab., CA (United States). Sep 1992. 26p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (PCMDI-5). Order Number 
DE93003338. Source: OSTI; NTIS; GPO Dep. 

The effects of sampling frequency on the first- and second- 
moment statistics of selected EC model variables are investigated 
in a simulation of “perpetual July” with a diurnal cycle included and 
with surface and atmospheric fields saved at hourly intervals. The 
shortest characteristic time scales (as determined by the enfolding 
time of lagged autocorrelation functions) are those of ground heat 
fluxes and temperatures, precipitation and run-off, convective pro- 
cesses, cloud properties, and atmospheric vertical motion, while 
the longest time scales are exhibited by soil temperature and mois- 
ture, surface pressure, and atmospheric specific humidity, 
temperature and wind. The time scales of surface heat and mo- 
mentum fluxes and of convective processes are substantially 
shorter over land than over the oceans. 


13760 (UCRL-ID—112295) Global warming potential for CF,. 
Wuebbles, D.J.; Grossman, A.S. Lawrence Livermore National 
Lab., CA (United States). 16 Nov 1992. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93005740. Source: OSTI; NTIS; GPO Dep. 

With sufficient emissions, fluorinated gases such as CF, could 
contribute significantly to the concerns about global warming be- 
cause they are greenhouse gases, are chemically very inert, and 
have long accumulation lifetimes in the atmosphere. At this time, 
the only significant known source of CF, is primary aluminum 
smelting (Abrahamson, 1992). While current emissions are small, 
additional sources could make CF, an important contribution to cli- 
mate forcing in the future. 


13761 (UCRL-ID-112296) A correlated K-distribution model 
of the heating rates for H2O and a molecular mixture in the 0- 
2500 cm~-' wavelength region in the atmosphere between 0 
and 60 km. Grossman, A.S.; Grant, K.E. Lawrence Livermore Na- 
tional Lab., CA (United States). 16 Nov 1992. 9p. Sponsored by 
USDOE, Washington, DC (United States); Environmental Protec- 
tion Agency, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE93005741. Source: OSTI; 
NTIS; GPO Dep. 

For this report a prototype infrared radiative transfer model using 
a correlated k-distribution technique to calculate the transmission 
between atmospheric levels has been used to calculate the radia- 
tive fluxes and heating rates for H2O and a mixture of the major 
molecular absorbers in the atmosphere between 0 and 60 km. The 
mixture consists of H2O, COz2, O3, CH4, and NoO. The wave num- 
ber range considered is 0-2500 cm—'. The use of the k-distribution 
method allows 25 cm—' wave number bins to produce fluxes and 
heating rates which are within ten percent of the results of detailed 
line by line calculations. 
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13762 (UCRL-JC—112099) Measurements and evaluation of 
the water-to-air transfer and air concentration for trichloroethy- 
lene in a shower chamber. Keating, G.A. (Cornell Univ., Ithaca, 
NY (United States)); McKone, T.E. Lawrence Livermore National 
Lab., CA (United States). Oct 1992. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920442-1: Symposium on modeling of indoor air quality 
and exposure, Pittsburgh, PA (United States), 27-28 Apr 1992). Or- 
der Number DE93007498. Source: OSTI; NTIS; GPO Dep. 
Measurements and Evaluation of the Water-to-Air Transfer and 
Air Indoor-air models for the transfer of contaminants from tap wa- 
ter to air typically rely on physical properties such as the Henry’s 
Law constant, diffusion coefficients, etc. and on room-air exchange 
rates to determine personal-air concentrations. These models do 
not address other potential sinks or sources for airborne contami- 
nants that could effect exposure. A study was conducted to 
examine the build-up and decay of trichloroethylene (TCE) in the 
air of a 1 m® shower chamber into which water containing 210 pg/ 
L TCE flowed through nozzles of different flow rates (8-6 L/min) 
and droplet size (300-1500 microns). The concentrations of TCE in 
the air of the chamber and in the drain water were measured and 
the water-to-air transfer efficiency for the three nozzles was deter- 
mined. The aerosol concentration and size distribution generated 
by the nozzles was measured. Significant differences were 
observed between the measured air concentrations and the con- 
centrations predicted by the transfer efficiencies and air exchange 
rate. These differences are observed to depend on the aerosol 
concentrations for the three nozzles. Consideration is given to pro- 
cesses such as deposition, incomplete mixing, scavenging, and 
measurement precision as explanations for these differences. 


13763 (UCRL-JC—112689) Application of non-thermal plas- 
mas to pollution control. Penetrante, B.M.; Vogtlin, G.E.; 
Bardsley, J.N.; Vitello, P.A.; Wallman, P.H. Lawrence Livermore 
National Lab., CA (United States). Jan 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930256—1: 2. international plasma symposium on 
world progress in plasma applications, Palo Alto, CA (United 
States), 9-11 Feb 1993). Order Number DE93007515. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Non-thermal plasma techniques can be used to destroy many 
types of hazardous molecules. They are particularly efficient when 
the toxic materials are present in very small concentrations. This 
paper discusses three particular applications of non-thermal plas- 
mas: (1) decomposition of hydrogen sulfide (H2S), (2) removal of 
trichloroethylene (TCE), and (3) removal of nitric oxides (NOx) 
Emphasis is placed on the energy cost for implementing the de- 
composition or removal of these pollutants. Some of the factors 
affecting the energy cost are discussed. We discuss in detail our 
work at LLNL on pulsed plasma processing for the treatment of 
NO, in diesel engine exhaust. Our results suggest that our plasma 
reactor can remove up to 70% of NO, with relatively high initial 
concentrations (up to 500 ppM) at a power consumption cost of 
2.5% for an engine with an output of 14 kill and an exhaust gas 
flow rate of 1200 liters per minute. 


13764 (WHC-MR-0398) Hanford Waste Vitrification Plant 
technical background document for toxics best available con- 
trol technology demonstration. Westinghouse Hanford Co., 
Richland, WA (United States); Ebasco Environmental, Richland, 
WA (United States). Oct 1992. 181p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE93004983. Source: OSTI; NTIS; INIS; GPO Dep. 
This document provides information on toxic air pollutant emis- 
sions to support the Notice of Construction for the proposed 
Hanford Waste Vitrification Plant (HWVP) to be built at the the 
Department of Energy Hanford Site near Richland, Washington. Be- 
cause approval must be received prior to initiating construction of 
the facility, state and federal Clean Air Act Notices of construction 
are being prepared along with necessary support documentation. 


13765 (WHC-SA-1509) Emery 3004 as a challenge aerosol: 
Operational experience at Westinghouse Hanford Company. 
Steffen, D.H.; Girres, C.K. Westinghouse Hanford Co., Richland, 
WA (United States). Oct 1992. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
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(CONF-920823-5: 22. Department of Energy (DOE)/Nuclear Regu- 
latory Commission (NRC) air cleaning and treatment conference, 
Denver, CO (United States), 24-27 Aug 1992). Order Number 
DE93004987. Source: OSTI; NTIS; INIS; GPO Dep. 

High Efficiency Particulate Air (HEPA) filter systems are tested 
periodically by chemicals such as dioctyl phthalate (DOP) and di-2- 
ethylhexyl sebacate (DOS) to ensure adequate performance. For 
eight months, Westinghouse Hanford Company used Emery 3004 
as a challenge aerosol for in-place HEPA filter system testing. This 
paper discusses the operational advantages of Emery 3004 and 
further discusses our test results. 


13766 (WSRC-MS—92-160) Numerical simulations of the 
transport and diffusion during the 1991 Winter Validation 
Study along the Front Range in Colorado. Fast, J.D.; O’Steen, 
B.L. Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. (CONF-9209158-8: 10. 
symposium on turbulence and diffusion, Portland, OR (United 
States), 29 Sep - 2 oct 1992). Order Number DE93002684. 
Source: OSTI; NTIS; GPO Dep. 

An important aspect of the US Department of Energy’s Atmo- 
spheric Studies in Complex Terrain (ASCOT) program is the 
development and evaluation of numerical models that predict trans- 
port and diffusion of pollutants in complex terrain. Operational 
mesoscale modeling of the transport of pollutants in complex ter- 
rain will become increasingly practical as computational costs 
decrease and additional data from high-resolution remote sensing 
instrumentation networks become available during the 1990s. Four- 
dimensional data assimilation (4DDA) techniques are receiving a 
great deal of attention recently not only to improve the initial condi- 
tions of mesoscale forecast models, but to create high-quality 
four-dimensional mesoscale analysis fields that can be used as in- 
put to air-quality models. In this study, a four-dimensional data 
assimilation technique based on Newtonian relaxation is 
incorporated into the Colorado State University (CSU) Regional At- 
mospheric Modeling System (RAMS) and evaluated using data 
taken from one experiment of the 1991 ASCOT field study along 
the front range of the Rockies in Colorado. The main objective of 
this study is to compare the observed surface concentrations with 
those predicted by a Lagrangian particle dispersion model and to 
demonstrate the effect of data assimilation on the simulated plume. 
In contrast to pervious studies in which the smallest horizontal grid 
spacing was 10 km (Stauffer and Seaman, 1991) and 8 km (Ya- 
mada and Hermi, 1991), data assimilation is applied in this study 
to domains with a horizontal grid spacing as small as 1 km. 


13767 (WSRC-MS-92-178) A comparison of the WIND Sys- 
tem atmospheric models and MATS data. Fast, J.D.; Berman, 
S.; Addis, R.P. Westinghouse Savannah River Co., Aiken, SC 
(United States). 14 Jul 1992. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-9209158-9: 10. symposium on turbulence and diffusion, 
Portland, OR (United States), 29 Sep - 2 oct 1992). Order Number 
DE93002687. Source: OSTI; NTIS; GPO Dep. 

Atmospheric transport and diffusion models have been devel- 
oped by the Environmental Technology Section (ETS) of the 
Savannah River Technology Center to calculate the location and 
concentration of toxic or radioactive materials during an accidental 
release at the Savannah River Site (SRS). The output from these 
models has been used to support initial on-site and off-site emer- 
gency response activities such as protective action decision making 
and field monitoring coordination. These atmospheric transport and 
diffusion models have been incorporated into an automated 
computer-based system called the (Weather Information and Dis- 
play) System and linked to real-time meteorological and radiological 
monitoring instruments to provide timely information for these emer- 
gency response activities (Hunter, 1990). This study will compare 
two of the WIND System annospheric models, PUFF/PLUME and 
2DPUF, with a select group of MATS experiments and examine the 
results in detail to determine the performance of the models. Addi- 
tional results from this study can be found in Fast et al. (1991). 


13768 (WSRC-RP-90-424-2) Radioiodine in the Savannah 
River Site environment. Kantelo, M.V.; Bauer, L.R.; Marter, W.L.; 
Murphy, C.E. Jr.; Zeigler, C.C. Westinghouse Savannah River Co., 
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Aiken, SC (United States). 15 Jan 1993. 132p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93006329. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Radioiodine, which is the collective term for all radioactive iso- 
topes of the element iodine, is formed at the Savannah River Site 
(SRS) principally as a by-product of nuclear reactor operations. Part 
of the radioiodine is released to the environment during reactor and 
reprocessing operations at the site. The purpose of this report is to 
provide an introduction to radioiodine production and disposition, its 
status in the environment, and the radiation dose and health risks 
as a consequence of its release to the environment around the Sa- 
vannah River Plant. A rigorous dose reconstruction study is to be 
completed by the Center for Disease Control during the 1990s. 


13769 (WSRC-RP-91-1208) Evaluation of the WIND System 
atmospheric models: An analytic approach. Fast, J.D. Westing- 
house Savannah River Co., Aiken, SC (United States). 25 Nov 
1991. 92p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93004667. Source: OSTI; NTIS; INIS; GPO Dep. 

An analytic approach was used in this study to test the logic, 
coding, and the theoretical limits of the WIND System atmospheric 
models for the Savannah River Plant. In this method, dose or con- 
centration estimates predicted by the models were compared to the 
analytic solutions to evaluate their performance. The results from 
AREA EVACUATION and PLTFF/PLUME were very nearly identical 
to the analytic solutions they are based on and the evaluation pro- 
cedure demonstrated that these models were able to reproduce 
the theoretical characteristics of a puff or a plume. The dose or 
concentration predicted by PLTFF/PLUME was always within 1% of 
the analytic solution. Differences between the dose predicted by 
2DPUF and its analytic solution were substantially greater than 
those associated with PUFF/PLUME, but were usually smaller than 
6%. This behavior was expected because PUFF/PLUME solves a 
form of the analytic solution for a single puff, and 2DPUF performs 
an integration over a period of time for several puffs to obtain the 
dose. Relatively large differences between the dose predicted by 
2DPUF and its analytic solution were found to occur close to the 
source under stable atmospheric conditions. WIND System users 
should be aware of these situations in which the assumptions of 
the System atmospheric models may be violated so that dose 
predictions can be interpreted correctly. The WIND System atmo- 
spheric models are similar to many other dispersion codes used by 
the EPA, NRC, and DOE. If the quality of the source term and me- 
teorological data is high, relatively accurate and timely forecasts for 
emergency response situations can be made by the WIND System 
atmospheric models. 


13770 (WSRC-RP-91-1208) A comparison of the WIND 
System atmospheric models and MATS data. Fast, J.D.; 
Berman, S.; Addis, R.P. Westinghouse Savannah River Co., Aiken, 
SC (United States). 25 Nov 1991. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE93004586. Source: OSTI; NTIS; INIS; GPO Dep. 

The results produced by two of the WIND System atmospheric 
models, PUFF/PLUME and 2DPUF, were compared with a select 
group of eight MATS experiments to determine the performance of 
the models. Three of the MATS experiments employed TRAC vehi- 
cle sampling and the remaining five used a line of fixed samplers. 
The performance of the models was based on certain dispersion 
characteristics that are important in emergency response situa- 
tions. Both PUFF/PLUME and 2DPUF were executed with the 
same source term and meteorological data. When the numerical 
results from the models were compared to the observed values 
from the MATS experiments, it was found that 2DPUF produced 
concentrations and plume widths that were closer to the observed 
values than PUFF/PLUME. Both models did not produce any bias 
in the values of the concentration when individual data points were 
examined; however, PUFF/PLUME consistently overpredicted the 
peak and total concentrations. 2DPUF did not exibit any bias in the 
peak and total concentrations. When wind direction errors were re- 
moved, 80-84% of the concentrations from PUFF/PLUME and 
88% of the concentrations from 2DPUF where within a factor of 10 
of the observed values. In some instances, both models were able 





to predict concentration values that were comparible to a more 
complex, three-dimensional model called MATHEW-ADPIC. Con- 
sidering all of the possible uncertainties associated with dispersion 
modeling, PUFF/PLUME and 2DPUF performed reasonably well. 
The differences between the dispersion forecasts made by PUFF/ 
PLUME and 2DPUF and the observed surface tracer concentration 
are very similar to many other emergency response models based 
on the Gaussian assumption. 


13771 (WSRC-RP-92-868) Mesoscale atmospheric model- 
ing of accidental toxic and radioactive releases for emergency 
response at SRS. O’Steen, B.L.; Fast, J.D. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). 30 Jun 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93005297. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In August of 1991, the Environmental Transport Group (ETG) be- 
gan the development of an advanced Emergency Response (ER) 
system based upon the Colorado State University Regional Atmo- 
spheric Modeling System’ (RAMS). This model simulates the 
three-dimensional, time-dependent, flow field and thermodynamic 
structure of the planetary boundary layer (PBL). A companion La- 
grangian Particle Dispersion Model* (LPDM) simulates contaminant 
transport based on the flow and turbulence fields generated by 
RAMS. The current report describes progress to date on this 
project in the areas of data development, data assimilation, and 
operational (real-time) procedures. In particular, a diagnostic capa- 
bility for simulating contaminant transport is demonstrated. 


13772 Radon. National Radiological Protection Board, Chilton 
(United Kingdom). 1992. Source: Price per set: Pound 25.00 + 
VAT (UK); Pound 25.00 (Europe); Pound 35.00 (rest of world). 

Description: 20 slide set; N; Slide set based on NRPB ‘At-a- 
Glance’ series of broadsheets. 

Three slide sets which can be used in lectures about radiation 
protection have been published by NRPB. The slide sets are 
based on publications in the NRPB's "At-a-Glance” series of broad- 
sheets, which use illustrations as the main source of information, 
supported by captions; the series generally avoids the jargon of ra- 
diation protection, although each leaflet is based on scientific 
studies. Slide Set Number 2, “Radon”, describes the characteristics 
of the gas, the means by which it builds up in homes, the nature 
and level of the risks and the remedies and preventative mea- 
sures. It also summarises the problems posed by, and solutions to, 
radon in the workplace. (Author). 
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Refer also to citation(s) 11627, 11871, 11881, 11990, 11997, 
11998, 11999, 12003, 12004, 12005, 12006, 12008, 12009, 12010, 
12014, 12015, 12016, 12020, 12034, 12035, 12037, 12039, 12042, 
12044, 12045, 12050, 12059, 12060, 12061, 12062, 12063, 12065, 
12066, 12074, 12075, 12085, 12099, 12106, 12109, 12116, 12117, 
12120, 12123, 12134, 12166, 12169, 12170, 12173, 12174, 12197, 
12199, 12207, 12210, 12211, 12217, 12220, 12225, 12227, 12228, 
12229, 12230, 12231, 12232, 12233, 12234, 12235, 12236, 12237, 
12238, 12239, 12240, 12241, 12255, 12257, 12259, 12263, 12266, 
12267, 12689, 12840, 12858, 13015, 13289, 13711, 13712, 13754, 
13755, 13756, 13757, 13768, 13896, 13914, 13951, 13953, 13956, 
13968, 13969, 13970, 13972, 13973, 13974, 13975, 13976, 13977, 
13978, 13979, 13980, 13987, 14008, 14013, 14019, 14043, 14044 


13773 (ANL/CMT/CP-75745) Removal of VOCs _ from 
groundwater using membrane-assisted solvent extraction. Hut- 
ter, J.C.; Vandegrift, G.F.; Nunez, L.; Redfield, D.H. Argonne 
National Lab., IL (United States). [1992]. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-921104-7: American Institute of Chemical 
Engineers annual meeting, Miami, FL (United States), 1-6 Nov 
1992). Order Number DE93002902. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A membrane-assisted solvent extraction (MASX) system coupled 
to a membrane-assisted distillation stripping (MADS) system for 
use in decontaminating groundwater is discussed. Volatile organic 
compounds (VOCs) are extracted in the MASX using a sunflower 
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oil solvent. In the MADS, VOCs are stripped from the sunflower oil, 
and the oil is recycled to the MASX. Thermodynamic data for the 
sunflower oil-water-VOCs system were experimentally collected. 
Published membrane-mass transfer results along with these data 
were used to design the MASX and MADS modules. 


13774 (ANL/EAIS/CP-—77680) Efficient analysis using cus- 
tom interactive visualization tools at a Superfund site. Williams, 
G. (Northwestern Univ., Evanston, IL (United States)); Durham, L. 
Argonne National Lab., IL (United States). [1992]. 26p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-921235-1: Superfund ‘92: hazardous 
materials control, Washington, DC (United States), 1-3 Dec 1992). 
Order Number DE93004202. Source: OSTI; NTIS; INIS; GPO Dep. 
Custom visualization analysis programs were developed and 
used to analyze contaminant transport calculations from a three- 
dimensional numerical groundwater flow model developed for a 
Department of Energy Superfund site. The site hydrogeology, 
which is highly heterogenous, includes both fractured limestone 
and dolomite and alluvium deposits. Three-dimensional interactive 
visualization techniques were used to understand and analyze the 
three-dimensional, double-porosity modeling results. A graphical 
object oriented programming environment was applied to efficiently 
develop custom visualization programs in a coarse-grained data 
structure language. Comparisons were made, using the results 
from the three-dimensional, finite-difference model, between tradi- 
tional two-dimensional analyses (contour and vector plots) and 
interactive three-dimensional techniques. Subjective comparison ar- 
eas include the accuracy of analysis, the ability to understand the 
results of three-dimensional contaminant transport simulation, and 
the capability to transmit the results of the analysis to the project 
management. In addition, a quantitative comparison was made on 
the time required to develop a thorough analysis of the modeling 
results. The conclusions from the comparative study showed that 
the visualization analysis provided an increased awareness of the 
contaminant transport mechanisms, provided new insights into con- 
taminant migration, and resulted in a significant time savings. 


13775 (ANL/ESD/TM-39) Freihoelser Forst Local Training 
Area rehabilitation project: Final report. Hinchman, R.R. (Army 
Construction Engineering Research Lab., Champaign, IL (United 
States). Environmental Div.); Zellmer, S.D.; Johnson, D.O.; Sever- 
inghaus, W.D.; Brent, J.J. Argonne National Lab., IL (United 
States). Energy Systems Div. Dec 1991. 70p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93006959. Source: 
OSTI; NTIS; GPO Dep. 

Intensive and continued use of the Freihoelser Forst Local Train- 
ing Area (LTA) for military training activities had resulted in serious 
environmental problems, exemplified by a lack of vegetative cover 
and severe erosion by water and wind. The project's goal was to 
develop and demonstrate rapid, cost-effective methods to stabilize 
the LTA’s barren, eroding maneuver areas and make training con- 
ditions more realistic. The major factors limiting rehabilitation efforts 
were the sandy, infertile, and acidic soils. The project was con- 
ducted in two phases. Phase | demonstrated and evaluated three 
separate rehabilitation treatments ranging in cost from moderate to 
expensive. Each treatment used a different type of soil amendment 
(fertilizer and straw, compost, or chicken manure), but all used 
identical seedbed preparation methods and seed mixtures. Phase | 
was conducted on relatively small replicated plots and was moni- 
tored three times during each growing season. All three treatments 
satisfactorily reestablished vegetation and controlled erosion. Be- 
cause of their small size, the Phase | demonstration plots had only 
a minor stabilizing effect on the erosion problems of the LTA as a 
whole. The Phase Ii treatment was based on lessons teamed from 
Phase | and from other revegetation projects in Germany. Phase Il 
revegetated a large area of the LTA, which included nearly all of 
the most severely disturbed land. Phase II, which was monitored in 
the same way as Phase | but for a shorter period of time, was 
highly successful in stabilizing most areas treated. The revegeta- 
tion plant community was dominated by native grasses and 
legumes that stabilized the loose, sandy soils and improved the 
training realism of a major portion of the LTA. 
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13776 (ANL/ESD/TM-40) Range 8C Rehabilitation Demon- 
stration Project, Hohenfels Training Area, Germany: Final 
report. Zelimer, S.D. (Argonne National Lab., IL (United States). 
Energy Systems Div.); Hinchman, R.R.; Johnson, D.O.; Severing- 
haus, W.D.; Brent, J.J. Argonne National Lab., IL (United States). 
Energy Systems Div. Nov 1991. 47p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE93007928. Source: OSTI; NTIS; 
INIS; GPO Dep. 

More than 30 years of intensive and continual tactical training 
has caused extensive environmental damage at the US Army Ho- 
henfels Training Area in Germany. The Range 8C Rehabilitation 
Demonstration Project, followed by a three-year monitoring effort, 
was conducted to develop and evaluate the environmental and 
economic effectiveness of seven revegetation and four erosion con- 
trol prescriptions implemented at a 16-ha site. The point-intercept 
method was used to measure the types and amounts of vegetation 
established and the changes in the vegetative community during 
three years of military use on the seven areas treated with revege- 
tation prescriptions. Field observations were made to determine the 
suitability and durability of four types of erosion control structures. 
Soil fertility and a source of seed appeared to be the most limiting 
factors in establishing vegetation, while seedbed preparation had 
only a minor influence. Grasses appeared to be more resistant to 
vehicle traffic than did other types of vegetation. Because grassed 
waterways were used as roads by military vehicles and a system of 
graded terraces was expensive, these erosion control prescriptions 
were unsuitable and uneconomical for use on training areas. Low- 
cost riprap waterbars and porous check dams slowed the velocity 
of runoff, trapped sediments, and were durable. Recommendations 
were formulated to improve the environmental and economic effec- 
tiveness of future rehabilitation efforts on tactical training areas. 


13777 (ANL/ESD/TM-41) Minimal Technologies Application 
Project, Hohenfels Training Area, Germany: Final report. 
Zellmer, S.D. (Argonne National Lab., IL (United States). Energy 
Systems Div.); Hinchman, R.R.; Johnson, D.O.; Severinghaus, 


W.D.; Brent, J.J. Argonne National Lab., IL (United States). Energy 
Systems Div. Dec 1991. 33p. Sponsored by Department of 


Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE93007929. Source: OSTI; NTIS; 
INIS; GPO Dep. 

At the US Army Hohenfels Training Area in Germany, more than 
30 years of continuous and intensive tactical training has caused 
extensive environmental damage because of the loss of vegetative 
cover and accelerated soil erosion. A project was conducted to 
evaluate the cost-effectiveness and relative benefits of various 
revegetation procedures. These procedures involved amendment 
and seedbed preparation options that were combined with three 
different durations of site closure. The point-intercept method was 
used to measure the types and amounts of vegetation established 
and changes in the vegetative community. Over three growing sea- 
sons, applications of fertilizer and seed increased the percent 
grass, legume, and total vegetative cover. The duration of site clo- 
sure had no influence on the types or amounts of ground cover 
established. Materials made up only 10% of the total cost of the 
fertilization and seeding operations. The results of the research in- 
dicate that less expensive methods of amendment application 
should be evaluated. The data also show that site closure is not 
practical, economical, or necessary. The results of this project sug- 
gest that a regular maintenance program consisting of seeding and 
fertilization is required to maintain adequate vegetative cover and 
control erosion on tactical training areas. 


13778 (ANL/RP-—76697-Rev.) Revised technical action plan 
at former Commodity Credit Corporation grain storage sites in 
Nebraska and Kansas. Argonne National Lab., IL (United States). 
Jan 1993. 18p. Sponsored by Department of Agriculture, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE93007838. Source: OSTI; NTIS; GPO Dep. 

This document has been prepared for the Commodity Credit 
Corporation of the US Department of Agriculture (USDA/CCC) to 
provide an outline for a multiyear plan for technical investigations 
at sites in Kansas and Nebraska that have been identified as hav- 
ing groundwater contamination. Carbon tetrachloride is the primary 
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contaminant of concern at sites in Nebraska and Kansas where 
former USDA/CCC grain storage facilities were located. 


13779 (BHR-66) A new model for the natural-gamma 
probe. Hovgaard, J. Technical Univ. of Denmark, Lyngby (Den- 
mark). Dept. of Electrophysics. Jun 1991. [21p.] (In Danish). 
Source: OSTI; NTIS; INIS. 

A new model for the natural-gamma probe NATGAM-2 is de- 
scribed. This model is claimed to be faster and more accurate with 
regard to calculations than the earlier model. The NATGAM-2 pro- 
cedure is a modified version of the NATGAM procedure within the 
program NULIP5. The procedure corrects the natural-gamma 
probes’ counting figures for occurrence in the borehole and partly 
also for the probe itself. Input data for the procedure is the probe- 
borehole’s geometry, and output data is the correction factor which 
the counting figure should be multiplied by. Comparisons are made 
between logging firms’ correction curves and correction curves cal- 
culated with the help of NATGAM-2. (AB). 


13780 (CEA-LNS-Ph-92-26) Radioactivity and geophysics. 
Radvanyi, P. Laboratoire National Saturne, Centre d'Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). 1992. [4p.] (CONF-9209315—: 
1. Europhysics Conference ‘History of Physics in Europe in the 
19th and 20th Century’, Como (italy), 2-3 Sep 1992). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper recalls a few steps of the introduction of radioactivity 
in geophysics and astrophysics: contribution of radioelements to 
energy balance of the Earth, age of the Earth based on radioactive 
disintegration and the discovery of cosmic radiations. 


13781 (CONF-9109334—1) Quantifying regional changes in 
terrestrial carbon storage by extrapolation from local ecosys- 
tem models. King, A.W. Oak Ridge National Lab., TN (United 
States). [1991]. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From Carbon 
cycling in boreal forest and sub-arctic ecosystems workshop; Cor- 
vallis, OR (United States); 9-12 Sep 1991. Order Number 
DE93003019. Source: OSTI; NTIS; GPO Dep. 

A general procedure for quantifying regional carbon dynamics by 
spatial extrapolation of local ecosystem models is presented Monte 
Carlo simulation to calculate the expected value of one or more 
local models, explicitly integrating the spatial heterogeneity of vari- 
ables that influence ecosystem carbon flux and storage. These 
variables are described by empirically derived probability distribu- 
tions that are input to the Monte Carlo process. The procedure 
provides large-scale regional estimates based explicitly on informa- 
tion and understanding acquired at smaller and more accessible 
scales.Results are presented from an earlier application to sea- 
sonal atmosphere-biosphere CO, exchange for circumpolar 
“subarctic” latitudes (64°N-90°N). Results suggest that, under cer- 
tain climatic conditions, these high northern ecosystems could 
collectively release 0.2 Gt of carbon per year to the atmosphere. | 
interpret these results with respect to questions about global bio- 
spheric sinks for atmospheric CO> . 


13782 (CONF-9210228-1) Structural and stratigraphic con- 
trols on cave development in the Oak Ridge area, Tennessee. 
Rubin, P.A.; Lemiszki, P.J. Oak Ridge National Lab., TN (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 5. Ten- 
nessee water resources symposium; Nashville, TN (United States); 
19-21 Oct 1992. Order Number DE93003568. Source: OSTI; NTIS; 
GPO Dep. 

The Oak Ridge Reservation (ORR) is located in the northwestern 
part of the Valley and Ridge province in east Tennessee. The Valley 
and Ridge province is the topographic expression of the southern 
Appalachian foreland fold-thrust belt, which formed during the late 
Paleozoic Alleghanian orogeny. In the Oak Ridge area, three major 
northwest verging thrust faults (Kingston, Whiteoak Mountain, and 
Copper Creek) imbricate and juxtapose carbonate and clastic 
stratigraphic units that range in age from the lower Cambrian to the 
lower Mississippian. The carbonate stratigraphic units range in 
thickness from 1278 to 1748 m and include the Maynardville Lime- 
stone in the Conasauga Group (hereby included as part of the 
Knox Group), the Knox Group, and the Chickamauga Group. Strati- 
graphic relationships and repetition of units by thrust faulting has 





produced three northeast striking and southeast dipping carbonate 
bands bounded to the northwest and southeast by noncarbonate 
units. Preliminary results indicate that within two of these carbonate 
bands, formations composed of mudstone and argillaceous lime- 
stone appear to further subdivide groundwater basins. Our efforts 
have focused on relating the stratigraphic and structural character- 
istics of these rock units with cave development in the region. 


13783 (CONF-9211115—1) Design and implementation of a 
computer based site operations log for the ARM Program. 
Tichler, J.L. (Brookhaven National Lab., Upton, NY (United 
States)); Bernstein, H.J.; Bobrowski, S.F.; Melton, R.B.; Campbell, 
A.P.; Edwards, D.M.; Kanciruk, P.; Singley, P.T. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Scientific data management workshop ‘92; Salt Lake City, UT 
(United States); 3-5 Nov 1992. Order Number DE93002834. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Atmospheric Radiation Measurement (ARM) Program is a 
Department of Energy (DOE) research effort to reduce the uncer- 
tainties found in general circulation and other models due to the 
effects of clouds and solar radiation. ARM will provide an experi- 
mental testbed for the study of important atmospheric effects, 
particularly cloud and radiative processes, and testing of parame- 
terizations of the processes for use in atmospheric models. The 
design of the testbed known as the Clouds and Radiation Testbed 
(CART), calls for five, long-term field data collection sites. The first 
site, located in the Southern Great Plains (SGP) in Lamont, OK be- 
gan operation in the spring of 1992. The CART Data Environment 
(CDE) is the element of the testbed which acquires the basic ob- 
servations from the instruments and processes them to meet the 
ARM requirements. A formal design was used to develop a 
description of the logical requirements for the CDE. This paper dis- 
cusses the design and prototype implementation of a part of the 
CDE known as the site operations log, which records metadata 
defining the environment within which the data produced by the in- 
struments is collected. 


13784 (DOE/EA-0796) Proposed adopted environmental 
assessment for the next generation weather radar facility at 
Brookhaven National Laboratory. USDOE Brookhaven Area Of- 
fice, Upton, NY (United States). Jun 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93005486. Source: OSTI; NTIS; GPO Dep. 

The US Department of Commerce (DOC) completed an 
environmental impact assessment review, under the National Envi- 
ronmental Policy Act (NEPA), on its decisions for the nationwide 
Next Generation Weather Radar (NEXRAD) program of 150 radar 
units and for the site specific assessments of impacts. The DOC 
published a Programmatic Enviornmental Impact Statement on 
NEXRAD in November 1984. It completed a site-specific Environ- 
mental Assessment (EA) on the proposed NEXRAD facility at 
DOE’s Brookhaven National Laboratory (BNL) in November 1991 
and issued a Finding of No Significant Impact (FONSI) on March 
12, 1992. The DOC EA is included. The Department of Energy 
(DOE) proposes to adopt, in its entirety, the November 1991 site- 
specific EA prepared by the DOC for construction and operation of 
the NEXRAD facility and a National Weather Service (NWS) office 
building at BNL. The DOE's decision is whether or not to lease a 
tract of land on DOE property to the DOC for use by the NWS. 
The DOE has performed an an in-depth review of the DOC EA to 
verify its accuracy and completeness, and to ensure that it encom- 
passes the environmental issues at BNL relevant to the DOE 
proposed action for lease of land to the DOC. The DOE, therefore, 
proposes to adopt the DOC EA in its entirety by preparation of this 
brief addendum to assess the impacts. 


13785 (DOE/ER/61010-T5) Analysis and synthesis of mod- 
els for effects of climate change on agricultural systems: 
Final report. Geng, S.; Plant, R.; Loomis, R. California Univ., 
Davis, CA (United States). Dept. of Agronomy and Range Science. 
27 Jul 1992. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FCO3-90ER61010. Order Number 
DE93007949. Source: OSTI; NTIS; GPO Dep. 

Our objectives are to develop a new integrative physiological- 
morphological model of the wheat crop that will behave realistically 
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in high-COz environments, and to update the ALFALFA model to 
match the wheat model’s photosynthetic structures and microcli- 
mates. 


13786 (DOE-STD—1024-92) DOE standard guidelines for 
use of probabilistic seismic hazard curves at Department of 
Energy sites. USDOE, Washington, DC (United States). 28 Dec 
1992. 111p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93005386. Source: OSTI; NTIS; GPO 
Dep. 

This Standard is intended to provide guidance in the use of the 
seismic hazard curves developed by the Lawrence Livermore Na- 
tional Laboratory (LLNL) and the Electric Power Research Institute 
(EPRI). Experience to-date has shown that application of these 
methodologies can yield significantly different results. In response 
to this issue, a Seismic Working Group (SWG) has been formed at 
the Department of Energy (DOE) Headquarters to coordinate the 
application of these methodologies within DOE in a consistent 
manner. The position developed by the SWG and contained in this 
Standard is intended for immediate use in developing seismic haz- 
ard estimates at DOE sites for the evaluation of new and existing, 
nuclear and non-nuclear DOE facilities. This Standard is needed 
not only to address the LLNL/EPRI issue but also to assure that 
state-of-the-art seismic hazard methods are incorporated into DOE 
standards as soon as possible. The DOE is currently involved in a 
joint program with the Nuclear Regulatory Commission and EPRI 
to evaluate these existing probabilistic seismic hazard methodolo- 
gies and to develop recommendations for an improved 
methodology for the 1990’s. The final product of this effort is 
expected to result in more stable hazard estimates and will super- 
sede this Standard in approximately two years. 


13787 (EGG—10617-2154) Reproduction of the San Joaquin 
kit fox (Vulpes velox macrotis) on Camp Roberts Army Na- 
tional Guard Training Site, California. Spencer, K.A.; Berry, 
W.H.; Standley, W.G.; O'Farrell, T.P. EG and G Energy Measure- 
ments, Inc., Goleta, CA (United States). Santa Barbara Operations. 
Sep 1992. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-88NV10617. Order Number 
DE93007551. Source: OSTI; NTIS; INIS; GPO Dep. 

The reproduction of a San Joaquin kit fox population (Vulpes 
velox macrotis) was investigated at Camp Roberts Army National 
Guard Training Site, California, from November 1988 through 
September 1991. Of 38 vixens radiocollared prior to parturition, 12 
(32%) were successful in raising pups from conception to the point 
where pups were observed above ground. No yearling vixens were 
known tb be reproductively active. The mean litter size during 1989 
- 1991 was 3.0 (n = 21, SE = 0.28) and ranged from one to six 
pups. Both the proportion of vixens successfully raising pups and 
the mean litter size observed at Camp Roberts during this study 
were lower than those reported at other locations. Sex ratios of kit 
fox pups were male biased two of the three years, but did not differ 
statistically from 1:1 throughout the study. Whelping was estimated 
to occur between February 15 and March 5. Results of this study 
support previous reports that kit foxes are primarily monogamous, 
although one case of polygamy may have occurred. Both the pro- 
portion of dispersing radiocollared juveniles (26%) and the mean 
dispersal distance (5.9 km) of juveniles at Camp Roberts appeared 
low compared to other locations. 


13788 (GSF-2/92) Chemical effects in the mine structure. 
Proceedings. GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit GmbH, Braunschweig (Germany). Inst. fuer Tieflagerung. Feb 
1992. 257p. (In German). Contract BMFT KWA 5901. (CONF- 
9110471-—: Workshop on chemical effects in the mine structure, 
Braunschweig (Germany), 8-9 Oct 1991; GSF-TL-3/92). Order 
Number DE93771665. Source: OSTI; NTIS (US Sales Only); INIS. 

The main objective of the workshop was to bring together, and 
get talking to each other, long-term safety modellers, geochemical 
modellers and experimenters working in the field of chemical ef- 
fects, and to give an insight into their respective activity areas and 
problem constellations. Lectures on the following subjects were 
given: modelling of chemical effects in long-term safety analysis; 
influence of brines; corrosion experiments; sorption experiments; 
actinide chemistry experiments; geochemical modelling; require- 
ments of safety analyses and geochemical modelling. The 
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workshop concluded with a detailed discussion of the subjects 
raised and of interdisciplinary aspects. (orig./DG). 


13789 (GSF-2/92, pp. 135-152) Sorption investigations of 
selected radionuclides based on the system salt/brine. Klotz, 
D. (GSF-Institut fuer Hydrologie, Neuherberg (Germany)); Lang, H. 
GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Braunschweig (Germany). Inst. fuer Tieflagerung. Feb 1992. (in 
German). Contract BMFT KWA 5901. (CONF-9110471—: Workshop 
on chemical effects in the mine structure, Braunschweig (Ger- 
many), 8-9 Oct 1991; GSF-TL-3/92). In Chemical effects in the 
mine structure. Proceedings. 257p. Order Number DE93771665. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The current concept provides for the backfilling of mine under- 
ground structures and galleries of repositories for radioactive 
wastes in salt domes upon termination of waste emplacement. 
Rock salt is used as packing material for support, to counteract 
rock deformation, and to build an additional safety barrier. Consid- 
ering the size of the backfilled caverns of a salt dome repository, a 
minor sorption of radionuclides released during incidents by such 
packing materials would considerably reduce the migration of those 
radionuclides. The paper reports on experiments with the sorption 
properties of selected radionuclides ('4C, Ni, 19"1, 1*4Cs) with re- 
gard to pure NaCl and Na-3 +-salt. (orig.). 


13790 (GSF-2/92, pp. 215-230) Gorleben long-term safety: 
Disposal concept, incident scenario, and model calculation of 
radionuclide migration. Warnecke, E. (Bundesamt fuer Strahlen- 
schutz, Salzgitter (Germany)); Tittel, G. GSF - Forschungszentrum 
fuer Umwelt und Gesundheit GmbH, Braunschweig (Germany). 
Inst. fuer Tieflagerung. Feb 1992. (In German). Contract BMFT 
KWA 5901. (CONF-9110471—: Workshop on chemical effects in 
the mine structure, Braunschweig (Germany), 8-9 Oct 1991; GSF- 
TL-3/92). In Chemical effects in the mine structure. Proceedings. 
257p. Order Number DE93771665. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In view of the ultimate disposal of radioactive wastes in the Gor- 


leben salt dome, an overview is given of the current state of design 
planning and of considerations on possible incident scenarios dur- 
ing the post-operational phase. Based on that, concepts of model 
calculations of radionuclide migration follow. (DG). 


13791 (GSF-2/92, pp. 231-243) Geochemical modelling to 
be used in transport calculations for long-term safety analy- 
ses: state and prospects. Zude, F. GSF - Forschungszentrum 
fuer Umwelt und Gesundheit GmbH, Braunschweig (Germany). 
Inst. fuer Tieflagerung. Feb 1992. (In German). Contract BMFT 
KWA 5901. (CONF-9110471—: Workshop on chemical effects in 
the mine structure, Braunschweig (Germany), 8-9 Oct 1991; GSF- 
TL-3/92). In Chemical effects in the mine structure. Proceedings. 
257p. Order Number DE93771665. Source: OSTI; NTIS (US Sales 
Only); INIS. 

To achieve a better understanding of the processes going on in 
connection with the retention of radionuclides, a strategy for geo- 
chemical modelling has been developed. Geochemical models for 
description of the processes during retention are to be further de- 
veloped and, as a next step, reduced to a simplified procedure 
which reliably describe retention and is applicable to a transport 
program for migration calculations within the framework of long- 
term safety analyses. The objectives of and approaches to this 
strategy are explained, and an overview of the current state of the 
art of geochemical modelling is given. (orig./DG). 


13792 (GTK-YST—78, pp. 99-110) Elemental mobility in 
crystalline rock around open fractures at Palmottu. Kumpu- 
lainen, H. (Technical Research Centre of Finland, Espoo (Finland) 
Reactor Lab.); Valkiainen, M.; Manninen, P.; Melamed, A.; Pitkae- 
nen, P. Geological Survey of Finland, Espoo (Finland). 1992. In 
The Palmottu analogue project: Progress Report 1991. [133p.] Or- 
der Number DE93614853. Source: OSTI; NTIS; INIS. 

Rock specimens adjacted to two water conducting fractures at a 
depth of about 205 m from the Palmottu uranium deposit, a natural 
analogue study site for radionuclide migration in Nummi- Pusula, 
southern Finland, were studied in order to obtain information on el- 
ement mobility. The drill core was sawn in such a way that a series 
of specimens perpendicular to the water conducting fracture were 
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obtained for each of the fractures. Concentration profiles for a num- 
ber of elements were determined. Uranium series disequilibrium 
studies as well as petrographic studies and porosity determinations 
were also performed. Hardly any mobilization was observed for the 
lower fracture, but for he upper fracture several elements had been 
mobilized, while many remained immobile. Elemental concentration 
data analysis provided also for the alteration depth about 25 mm. 
The conditions have been reducing for long times. 


13793 (IAEA-R-5467-F) Analytical and methodological as- 
pects of oxygen and carbon stable isotope composition of 
carbonate lacustrine sediments: Final report for the period 1 
October 1990 - 14 September 1992. Dulinski, M. (Institute of 
Physics and Nuclear Techniques, Cracow (Poland)). International 
Atomic Energy Agency, Vienna (Austria). Jan 1993. [26p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Lacustrine deposits are one of the most valuable continental 
materials for palaeoclimatic reconstructions. They can provide high- 
resolution, relatively continuous records of late Pleistocene/ 
Holocene climate. Lake sediments often contain authigenic carbon- 
ates and fossil shells whose oxygen isotopic composition is mainly 
controlled by that of the lake water and by temperature. During the 
execution of the research contract, approximately 800 samples from 
the laminated sediment cores raised from the lake Gosciaz, central 
Poland, have been analysed for '® and '°C content of lake carbon- 
ates. A remarkable feature of the sediments from the Gosciaz lake 
is the continuous microlamination of the 19m thick sediment col- 
umn. Together with other analysed properties of the sediment 
(CaCO 3 content, pollen analysis, AMS '*C-dating of macrofossils), 
the isotope data obtained provide a unique, high-resolution record 
of climatic changes in central Europe during the last deglaciation. 
Some important conclusions can be drawn from this study with re- 
spect to the chronology of the Late Glacial Holocene transition in 
central Europe: (i) Onset of the Younger Dryas was as abrupt as 
its termination - both were completed within approximately 70 
years; (ii) The apparent duration of the Younger Dryas, determined 
by direct counting of annual varves preserved in the sediments of 
the lake, was around 1600 years; (iii) The transition between the 
Younger Dryas and Preboreal occurred approximately 11,000 cal- 
endar years before the present. 9 refs, 3 figs, 1 tab. 


13794 (INIS-mf-13430, pp. 111) Behavior of Cs 137 in soils 
in Styria, Austria. Zeck, C. (Technische Univ., Graz (Austria). Inst. 
fuer Theoretische Physik und Reaktorphysik). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] (In Ger- 
man). (CONF-9209309-: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SOILS/antimony 125; SOILS/cesium 134; 
SOILS/cesium 137; AUSTRIA; CHERNOBYLSK-4 REACTOR; 
PLANTS; RADIONUCLIDE MIGRATION; REACTOR ACCIDENTS; 
SOILS; UPTAKE; WASHOUT 


13795 (INIS-XN-427) The International INTRAVAL project. 
Phase 1, test case 13: Experimental study of brine transport in 
porous media. Glasbergen, P. (ed.). Nuclear Energy Agency, 75 - 
Paris (France); Swedish Nuclear Power Inspectorate, Stockholm 
(Sweden). 1992. [74p.] Source: OSTI; NTIS (US Sales Only); INIS. 

INTRAVAL is an international coordinated research program for 
predicting the potential radionuclide migration in the geosphere with 
the use of mathematical models. Such models are used to help as- 
sess the long-term safety of radioactive waste disposal systems. 
This report describes the findings of test case 13 of INTRAVAL 
Phase 1, based on laboratory experiments dealing with flow and 
dispersion of brine in a porous medium. The purpose of these ex- 
periments were to investigate some of the relevant processes in 
brine transport in porous media and to provide sets of data to be 
used for partial validation of transport models. The experiments 
were carried out in a column packed with glass beads of diameter 
0.40 to 0.52 mm. Salt water was injected through nine holes at the 
bottom and withdrawn through nine holes at the top. Initially a low 
salt concentration was used which was then displaced with higher 
concentrated salt water. The salt mass-fraction was detected using 





an array of electrodes such that breakthrough curves were ob- 
tained at five different levels in the column. The report reviews a 
number of conceptual models and the corresponding numerical 
codes employed by different modelling teams. The experiments on 
one- and two-dimensional flow and transport were simulated by 
various groups. The question underlying the experiments, namely 
the applicability of Fick’s laws over the whole range of salt concen- 
tration, could be addressed satisfactorily. All models could simulate 
low-concentration experiment using a dispersivity value of 0. 8 mm 
to 1.00 mm. However, using the same dispersivity value, it was not 
possible to simulate high concentration experiments. Another ques- 
tion intended to be studied by the experiments was the validity of 
Darcy's law at high concentrations. Two-dimensional experiments 
were carried out for this purpose. 41 refs., 37 figs., 4 tabs. 


13796 (INIS-XN-428) The International INTRAVAL project. 
Phase 1 case 8: The Alligator rivers natural analogue. Duer- 
den, P. (ed.). Nuclear Energy Agency, 75 - Paris (France); 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden). 1992. 
[215p.] Source: OSTI; NTIS (US Sales Only); INIS. 

INTRAVAL is an international coordinated research program for 
predicting the potential radionuclide migration in the geosphere 
with the use of mathematical models. Such models are used to 
help assess the long-term safety of radioactive waste disposal sys- 
tems. The objective of the Alligator Rivers Analogue Project 
(ARAP) is to identify and study long-term processes that have 
been significant in the development of the uranium dispersion zone 
at the Koongarra uranium ore deposit in the Northern Territory of 
Australia. This report includes a description of the site geology and 
gives an outline of the experimental programs, which are aimed to 
study the hydrogeology and geochemistry of the system, and the 
distribution of uranium and its daughter radionuclides in the rock 
strata. The extensive databases that have resulted from these 
studies have been used to develop and test hydrological, geo- 
chemical and transport models. A good basis has been established 
for modelling the transport of radionuclides in the porous, weath- 
ered zone of the Koongarra uranium deposit and its surroundings. 
A number of preliminary transport, hydrology and geochemical 
modelling reports are given, with the Koongarra databases also be- 
ing used to test a Performance Assessment model. The possible 
application of scenario development procedures to the Koongarra 
site is discussed. 106 refs., 67 figs., 28 tabs. 


13797 (INIS-XN-429) Radionuclide sorption from the 
safety evaluation perspective. Nuclear Energy Agency, 75 - Paris 
(France). 1992. [292p.] (CONF-9110246—: Nuclear Energy Agency 
(NEA) workshop on the radionuclide sorption from the safety evalu- 
ation perspective, Interlaken, (Switzerland), 14-22 Oct 1991). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Research and development directed towards the assessment of 
the long-term performance of radioactive waste disposal systems 
has been recognised as a priority area with a strong need for inter- 
national co-operation and co-ordination. The ultimate aims is to 
promote the quality and credibility of safety assessment techniques 
for radioactive waste disposal. Sorption in the geosphere is one of 
the key processes for retarding the transport of radionuclide from 
the underground disposal facility to the biosphere. In many cases, 
sorption in the near field and in the biosphere is also important. A 
workshop, organised to favor discussion around a small number of 
invited papers, was held in October 1991: - to evaluate critically 
the way sorption processes are incorporated in performance as- 
sessment models; - to identify open issues of high priority, and; - 
to propose future activities to resolve these issues. These proceed- 
ings reproduce the invited papers and the conclusions and 
recommendations adopted by the workshop. Eight papers are in 
the INIS SCOPE. The main subjects studied are: sorption data- 
base comparison, sorption database development and three case 
studies, experimental techniques, adsorption models. 


13798 (INIS-XN-429, pp. 21-55) Compilation and compari- 
son of radionuclide sorption databases used in recent 
performance assessments. McKinley, |.G. (Nationale Genossen- 
schaft fuer die Lagerung Radioaktiver Abfaelle (NAGRA), Baden 
(Switzerland)); Scholtis, A. Nuclear Energy Agency, 75 - Paris 
(France). 1992. (CONF-9110246—: Nuclear Energy Agency (NEA) 
workshop on the radionuclide sorption from the safety evaluation 
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perspective, Interlaken, (Switzerland), 14-22 Oct 1991). In Radionu- 
clide sorption from the safety evaluation perspective. [292p.] Order 
Number DE93617243. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this paper is to review the radionuclide sorption 
databases which have been used in performance assessments 
published within the last decade. It was hoped that such a review 
would allow areas of consistency to be identified, possibly indicat- 
ing nuclide/rock/water systems which are now well characterised. 
Inconsistencies, on the other hand, might indicate areas in which 
further work is required. This study followed on from a prior review 
of the various databases which had been used in Swiss perfor- 
mance assessments. The latter was, however, considerably 
simplified by the fact that the authors had been heavily involved in 
sorption database definition for these assessments. The first phase 
of the current study was based entirely on available literature and it 
was quickly evident that the analyses would be much more com- 
plex (and time consuming) than initially envisaged. While some 
assessments clearly list all sorption data used, others depend on 
secondary literature (which may or may not be clearly referenced) 
or present sorption data which has been transmogrified into an- 
other form (e.g. into a retardation factor -c.f. following section). 
This study focused on database used (or intended) for perfor- 
mance assessment which have been published within the last 10 
years or so. 45 refs., 12 tabs., 1 fig. 


13799 (INIS-XN—429, pp. 57-78) The NEA sorption data 
base (SDB). Ruegger, B. (Nuclear Energy Agency, 75 - Paris 
(France)); Ticknor, K. Nuclear Energy Agency, 75 - Paris (France). 
1992. (CONF-9110246—: Nuclear Energy Agency (NEA) workshop 
on the radionuclide sorption from the safety evaluation perspective, 
Interlaken, (Switzerland), 14-22 Oct 1991). In Radionuclide sorption 
from the safety evaluation perspective. [292p.] Order Number 
DE93617243. Source: OSTI; NTIS (US Sales Only); INIS. 

The current NEA Sorption Data Base is developed to replace the 
former International Sorption Information Retrieval System (ISIRS) 
initiated at Pacific Northwest Laboratory and contains about 11,000 
distribution coefficients with corresponding experimental condition 
parameters describing sorption of key nuclides for a iarge variety 
of solid and liquid phases. The SDB is designed to run on a micro- 
computer using the commercially available database software 
dBASE Ill Plus. For each recorded sorption experiment, the SDB 
provides a bibliographical reference, the most complete characteri- 
zation of the solid and liquid phases available, a description of the 
experimental conditions and the distribution coefficient or retarda- 
tion factor for each element studied. When available, parameters 
such as temperature, initial radionuclide concentration, pH, Eh, 
contact time, solid to solution ratio, sample origin, oxidation state 
and type of solution are included. The SDB provides information for 
a wide variety of rocks or geological materials, buffer backfill candi- 
dates, concretes/cements, elements (Am, Cs, Co, |, Np, Pu, Ra, Sr, 
Se, Te, U and, to a lesser extent, Ag, Ba, C, Ce, Eu, Fe, Mn, Mo, 
Na, Nb, Ni, Pd, Pm, Ru, Sb, Sn, Y, Zn, and Zr), or radioisotopes. 
A compilation of sorption data like SDB provide a readily available 
source of data for radioactive waste repository performance as- 
sessments when site specific data are not available or essential, 
for example, during a site selection phase. 2 appendices. 


13800 (INIS-XN—429, pp. 81-120) The selection and use of 
a sorption database for the geosphere model in the Canadian 
nuclear fuel waste management program. Vandergraaf, T.T. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment); Ticknor, K.V.; Melinyk, T.W. Nu- 
clear Energy Agency, 75 - Paris (France). 1992. (CONF-9110246—: 
Nuclear Energy Agency (NEA) workshop on the radionuclide sorp- 
tion from the safety evaluation perspective, Interlaken, 
(Switzerland), 14-22 Oct 1991). In Radionuclide sorption from the 
safety evaluation perspective. [292p.] Order Number DE93617243. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An extensively characterized intrusive granitic formation, the Lac 
du Bonnet batholith, is being used as a test case for environmental 
and safety assessment calculations of the impact of a hypothetical 
disposal vault. The conceptual vault has dimensions of 2 x 2 km 
and is located at a depth of 500 m, near the Whiteshell Nuclear 
Research Establishment (WNRE) (CANADA). Hydraulic investiga- 
tions of the batholith have shown that the bulk of the groundwater 
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flow will be limited to the existing network of water-bearing frac- 
tures. Groundwater flow and contaminant transport modelling is 
based on a porous-medium concept for both the fracture systems 
and the rock matrix. Geochemical investigations have identified a 
number of alteration minerals in these fracture systems. The geo- 
chemistry encountered along the flow field is too complex to allow 
the interaction of radionuclides with the geological material to be 
represented by a single sorption coefficient for each radionuclide 
on a single rock type. However, the level of understanding of ra- 
dionuclide interaction with geological materials is not sufficiently 
well developed to calculate radionuclide transport using models 
based on chemical thermodynamics or on advanced sorption mod- 
els based on surface complexation or mass action. Instead, a 
parametric model has been developed using the total dissolved 
solids and radionuclide concentrations as independent variables. 
The mineralogical complexity of the flow field is addressed by se- 
lecting sorption data on the nine most commonly occurring fracture 
infilling minerals in this batholith, four common rock-forming miner- 
als, and on altered and unaltered granite. This approach produces 
two polynomial equations for each radionuclide/mineral combina- 
tion, one under oxic and one under anoxic conditions. Where 
insufficient information is available, these polynomial expressions 
are reduced to an equation with one variable or to a single sorption 
coefficient. 48 refs., 6 figs., 4 tabs. 


13801 (INIS-XN—429, pp. 121-162) A mechanistic approach 
to the generation of sorption databases. Bradbury, M.H. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)); Baeyens, B. Nuclear 
Energy Agency, 75 - Paris (France). 1992. (CONF-9110246—: Nu- 
clear Energy Agency (NEA) workshop on the radionuclide sorption 
from the safety evaluation perspective, Interlaken, (Switzerland), 
14-22 Oct 1991). In Radionuclide sorption from the safety evalua- 
tion perspective. [292p.] Order Number DE93617243. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Sorption of radionuclides in the near and far fields of an under- 
ground nuclear waste repository is one of the most important 
processes retarding their release to the environment. In the vast 
majority of cases sorption data have been presented in terms of 
empirical parameters such as distribution coefficients and isotherm 
equations. A consequence of this empirical methodology is that the 
sorption data are only strictly valid under the experimental condi- 
tions at which they were measured. Implicit in this approach is the 
need to generate large amounts of data and fitting parameters nec- 
essary for an empirical description of sorption under all realistically 
conceivable conditions which may arise in space and time along 
the migration pathway to Man. An alternative approach to the prob- 
lem is to try to understand, and develop model descriptions of, 
underlying retention mechanisms and to identify those systems pa- 
rameters which essentially determine the extent of sorption. The 
aim of this work is to see to what extent currently existing mecha- 
nistic models, together with their associated data, can be applied 
to predict sorption data from laboratory experiments on natural sys- 
tems. This paper describes the current status of this work which is 
very much in an early stage of development. An example is given 
whereby model predictions are compared with laboratory results for 
the sorption of Np at trace concentrations under oxidizing condi- 
tions on a series of minerals relevant to granite formations. 31 
refs., 11 figs., 5 tabs. 


13802 (INIS-XN—429, pp. 163-183) On the derivation of a 
sorption database. Ewart, F.T. (UKAEA Harwell Lab. (United 
Kingdom)); Haworth, A.; Wisbey, S.J. Nuclear Energy Agency, 75 - 
Paris (France). 1992. (CONF-9110246-: Nuclear Energy Agency 
(NEA) workshop on the radionuclide sorption from the safety evalu- 
ation perspective, Interlaken, (Switzerland), 14-22 Oct 1991). In 
Radionuclide sorption from the safety evaluation perspective. 
[292p.] Order Number DE93617243. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The safety arguments in support of many radioactive waste 
repository concepts are heavily dependent on the existence of a 
sorption reaction. Such a reaction will, in the near field, reduce the 
magnitude of the release of a number of hazardous radionuclides 
so that their release to the geosphere is dispersed in time. In the 
geosphere, the sorption reactions provide a mechanism whereby 
the migration of the elements released from the repository is 
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retarded and the radioisotopes then subsequently decay. The pro- 
cesses involved in sorption cannot in many cases be satisfactorily 
represented in thermodynamic terms such as are employed in the 
description of dissolution and precipitation. Experiments that inves- 
tigate these reactions are not easy to perform. The sorption 
parameters that are obtained experimentally for the near field re- 
late, in the UK case, to sorption on to a cementitious surface. 
These surfaces, since they consist substantially of calcium hydrox- 
ide or calcium silicate hydrates, control the aqueous chemistry, do 
not permit pH changes to be made and limit the range of concen- 
trations of sorbate that may be used. In the far field, on the other 
hand, the surfaces are not in general so active with respect to the 
solution chemistry and data can be obtained across a wide spec- 
trum of aqueous chemistries. These data, although they may be 
useful in testing and parameterizing models, may not have validity 
under field conditions since the minerals will, inevitably, react to 
the changes in water chemistry, over geological timescales. The 
uncertainties in the experimental data are, for many elements and 
solids, balanced by a reasonable agreement between workers in 
the values of the parameters used to describe sorption. 22 refs., 1 
fig., 1 tab. 


13803 (INIS-XN—429, pp. 187-215) A suggested approach 
toward measuring sorption and applying sorption data to 
repository performance assessment. Rundberg, R.S. (Los 
Alamos National Lab., NM (United States)). Nuclear Energy 
Agency, 75 - Paris (France). 1992. (CONF-9110246—: Nuclear En- 
ergy Agency (NEA) workshop on the radionuclide sorption from the 
safety evaluation perspective, Interlaken, (Switzerland), 14-22 Oct 
1991). In Radionuclide sorption from the safety evaluation perspec- 
tive. [292p.] Order Number DE93617243. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The prediction of radionuclide migration for the purpose of as- 
sessing the safety of a nuclear waste repository will be based on a 
collective knowledge of hydrologic and geochemical properties of 
the surrounding rock and groundwater. This knowledge along with 
assumption about the interactions of radionuclides with groundwa- 
ter and minerals form the scientific basis for a model capable of 
accurately predicting the repository's performance. Because the in- 
teraction of radionuclides in geochemical systems is known to be 
complicated, several fundamental and empirical approaches to 
measuring the interaction between radionuclides and the geologic 
barrier have been developed. The approaches applied to the mea- 
surement of sorption involve the use of pure minerals, intact, or 
crushed rock in dynamic and static experiments. Each approach 
has its advantages and disadvantages. There is no single best 
method for providing sorption data for performance assessment 
models which can be applied without invoking information derived 
from multiple experiments. 53 refs., 12 figs. 


13804 (INIS-XN-429, pp. 217-234) Laboratory Eh simula- 
tions in relation to the Redox conditions in natural granitic 
groundwaters. Wikberg, P. (Swedish Nuclear Fuel and Waste 
Management Co., Stockholm (Sweden)). Nuclear Energy Agency, 
75 - Paris (France). 1992. (CONF-9110246-: Nuclear Energy 
Agency (NEA) workshop on the radionuclide sorption from the 
safety evaluation perspective, Interlaken, (Switzerland), 14-22 Oct 
1991). In Radionuclide sorption from the safety evaluation perspec- 
tive. [292p.] Order Number DE93617243. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Redox conditions are one of the prime parameters affecting the 
sorption of radionuclides released from a nuclear waste repository. 
The swedish granitic groundwaters are all reducing from a depth of 
approximately 100 m, the vast majority already from a depth of a 
few tens of metres. The contents of ferrous iron reaches a maxi- 
mum at the same depth due to the weathering of iron rich minerals. 
At greater depths the iron content decreases while sulphide con- 
tents increases. The redox buffering capacity (in groundwater) lies 
mainly in the rock. The contents of iron, sulphide and manganese 
constitute the buffer in the groundwater. The redox potential (Eh) is 
controlled by the iron system in the groundwater and the rock. Sul- 
phate is not involved in the groundwater redox processes. 
Laboratory simulations of the groundwater rock interactions with re- 
spect to the redox conditions have been realized, but there is still a 
difference compared to the natural system. This difference is due 





to the fact that traces of oxygen diffuses into the laboratory system 
causing a continuous oxidation. 20 refs., 4 figs., 1 tab. 


13805 (INIS-XN—429, pp. 237-282) Conceptual adsorption 
models and open issues pertaining to performance assess- 
ment. Serne, R.J. (Pacific Northwest Lab., Richland, WA (United 
States)). Nuclear Energy Agency, 75 - Paris (France). 1992. 
(CONF-9110246-: Nuclear Energy Agency (NEA) workshop on the 
radionuclide sorption from the safety evaluation perspective, Inter- 
laken, (Switzerland), 14-22 Oct 1991). In Radionuclide sorption 
from the safety evaluation perspective. [292p.] Order Number 
DE93617243. Source: OSTI; NTIS (US Sales Only); INIS. 
Recently several articles have been published that question the 
appropriateness of the distribution coefficient, Rd, concept to quan- 
tify radionuclide migration. Several distinct issues surrounding the 
modeling of nuclide retardation. The first section defines adsorption 
terminology and discusses various adsorption processes. The next 
section describes five commonly used adsorption conceptual mod- 
els, specifically emphasizing what attributes that affect adsorption 
are explicitly accommodated in each model. | also review efforts to 
incorporate each adsorption model into performance assessment 
transport computer codes. The five adsorption conceptual models 
are (1) the constant Rd model, (2) the parametric Rd model, (3) 
isotherm adsorption models, (4) mass action adsorption models, 
and (5) surface-complexation with electrostatics models. The final 
section discusses the adequacy of the distribution ratio concept, 
the adequacy of transport calculations that rely on constant 
retardation factors and the status of incorporating sophisticated ad- 
sorption models into transport codes. 86 refs., 1 fig., 1 tab. 


13806 (ITF-92-5) Radionuclide transfer phenomenon in 
ground and underground water. Formation of a model. Avra- 
menko, V.Yi.; Kuz’menko, M.V.; Simenog, Yi.V.; Sitnichenko, A.Yi.; 
Steshenko, A.Yi. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1992. [16p.] (In Ukrainian). Source: OSTI; NTIS 
(US Sales Only); INIS. 

We suggest a germinating model of the transfer of radioactive 
contamination by underground waters from burials with account 
taken of radionuclide adsorption by ground and of the dynamic 
field of underground water flux rates. The limiting cases of vertical 


and horizontal migration of radionuclides are considered. 7 refs.; 1 
table. (author). 


13807 (Jue+-2656) Investigations into aerobic bacterial 
degradation of phenol compounds in consideration of ecologi- 
cal and physiological parameters. Rittich, S. Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Biotechnologie; Technische 
Hochschule Aachen (Germany). Jul 1992. 258p. (In German). Or- 
der Number DE93768771. Source: OSTI; NTIS (US Sales Only). 

In a polluted soil of an abandoned gas works site, pure bacterial 
cultures were isolated which were able to degrade phenol, the 
three cresol isomers, and 2,3-, 2,4- and 3,4-xylenol. There were 
also mixed populations which degraded 2,5- and 3,5-xylenol. There 
were no bacteria in this soil which were able to degrade 
2,6-xylenol. In spite of this, it was possible for the first time to de- 
compose 2,6-xylenol using a mixed population of three different 
bacterial strains from other soils. One of these was a strain identi- 
fied as Myeobacterium spec.SR18 which used 2,6-xylenol as its 
sole source of C and energy. (orig/EF). 


13808 


(LA-UR-—92-3414) Hydrogeologic investigations at 
the Nevada Test Site. Hawkins, W.L. (Los Alamos National Lab., 
NM (United States)); Trudeau, D.A.; Drellack, S.L. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 


ENG-36. (CONF-930585—1: 2. USA/CIS joint conference on 
environmental hydrology and hydrogeology, Washington, DC 
(United States), 16-29 May 1993). Order Number DE93003724. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Nevada Test Site was established in 1950 as a continental 
area for testing nuclear devices and, since 1963, all nuclear deto- 
nations there have been underground. Most tests are conducted in 
vertical shafts with a small percentage conducted in tunnels. The 
majority of detonation points are above the water table, primarily in 
volcanic rocks or alluvium. In the testing areas the water table is 
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450-700 m below the surface. Pre- and post- event geologic inves- 
tigations are conducted for each test location and long-term studies 
assess the impact of underground testing on a more regional 
scale. Studies in progress have not identified any impact on the re- 
gional ground water system from testing, but some local effects 
have been recognized. In some areas where several large tests 
have been conducted below the water table, water levels hundreds 
of meters above the regional water table have been measured and 
radioactivity has been discovered associated with fractures in a few 
holes. Flow-through and straddle packer testing has revealed unex- 
pectedly high hydraulic pressures at depth. Recently, a multiple 
completion monitoring well installed to study three zones has con- 
firmed the existence of a significant upward hydraulic gradient. 
These observations of local pressurization and fracture flow are be- 
ing further explored to determine the influence of underground 
nuclear testing on the regional hydrogeologic system. 


13809 (LA-UR-92-3428) Long-range alpha detection ap- 
plied to soil surface monitoring. Caress, R.W.; Allander, K.S.; 
Bounds, J.A.; Catlett, M.M.; MacArthur, D.W.; Rutherford, D.A. Los 
Alamos National Lab., NM (United States). [1992]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-930130-5: 26. Health Physics Society 
midyear topical meeting on environmental health physics, Coeur 
d'Alene, ID (United States), 24-28 Jan 1993). Order Number 
DE93003722. Source: OSTI; NTIS; INIS; GPO Dep. 

The long-range alpha detection (LRAD) technique depends on 
the detection of ion pairs generated by alpha particles losing 
energy in air rather than on detection of the alpha particles them- 
selves. Typical alpha particles generated by uranium will travel less 
than 3 cm in air. In contrast, the ions have been successfully de- 
tected many inches or feet away from the contamination. Since 
LRAD detection systems are sensitive to all ions simultaneously, 
large LRAD soil surface monitors (SSMS) can be used to collect all 
of the ions from a large sample. The LRAD SSMs are designed 
around the fan-less LRAD detector. In this case a five-sided box 
with an open bottom is placed on the soil surface. lons generated 
by alpha decays on the soil surface are collected on a charged 
copper plate within the box. These ions create a small current from 
the plate to ground which is monitored with a sensitive electrome- 
ter. The current measured is proportional to the number of ions in 
the box, which is, in turn, proportional to the amount of alpha con- 
tamination on the surface of the soil. This report includes the 
design and construction of a 1-m by 1-m SSM as well as the re- 
sults of a study at Fernald, OH, as part of the Uranium in Soils 
Integrated Demonstration. 


13810 (LA-UR-—92-4053) Numerical simulations for the in 
situ bioremediation demonstration at Savannah River: Presen- 
tation of the model. Travis, B.J.; Rosenberg, N.D.; Birdsell, K.H. 
Los Alamos National Lab., NM (United States). [1992]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-930166—-1: DOE Office of Technology 
Development meeting, Washington, DC (United States), 26-28 Jan 
1993). Order Number DE93005446. Source: OSTI; NTIS; GPO 
Dep. 

i wi of environmental technology field tests, including in situ 
bioremediation, are being conducted at the Savannah River Inte- 
grated Demonstration (SRID) site near Aiken, South Carolina. This 
site is part of a larger area that was used to process fuel and 
target elements for use in reactors. Degreasing operations were in- 
cluded at several stages of the operations. Degreasers such as 
TCE and PCE were discharged to a seepage basin via a process 
sewer pipeline. In the early 1980s, inspections revealed that the 
process sewer line had extensive cracks, allowing solvents to leak 
into the subsurface environment. An in situ remediation technology 
designed to address this linear source term was tested in 1990. 
This technology involved air injection below the water table and 
vacuum extraction in the vadose zone using two horizontal wells 
[Looney et al., 1991]. Bioremediation experiments using these 
same horizontal wells were begun in 1992 [Hazen, 1992a]. This re- 
ports describes the experiment, which is based on the expectation 
that the injected air and methane will stimulate the growth of natu- 
rally occurring methanotrophs at the site and these bacteria will 
co-metabolize the chlorinated solvents. 
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13811 (NEI-DK-1067) Dry deposition of particles and 
gases. Hummelshoej, P. Risoe National Lab., Roskilde (Denmark); 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Oct 1992. 132p. 
Order Number DE93769911. Source: OSTI; NTIS. 

Dry deposition of particles, O3 and NH3 has been investigated 
by measurement of particle fluxes to an agricultural field and gas 
fluxes to a forest. Mean dry deposition velocities for three different 
particle sizes are found to be: vg(0.065-0.15ym) = 0.16 cm So, 
vg(0.15-0.4um) = 0.20 cm s—' and vg(0.4-0.9um) = 0.28 cm s—', 
during stable stratification. Dry deposition velocity increases with 
increasing particle size, in the particle diameter interval of 0.1 to 
1.0 um, indicating that minimum dry deposition velocity should be 
found for particles below 0.1 um. During stable stratification veloc- 
ity is found to decrease with increasing stability and increase with 
increasing friction velocity u,. O3; dry deposition velocities are mea- 
sured during one week in a forest in Ulborg, Denmark. The 
technique used is gradient measurements between two heights on 
a 36 m high meteorological mast. A mean Og dry deposition veloc- 
ity is found to be 0.29 cm s~', showing a lot of scatter. O3 
gradients are seen to vary systematically with the time of the day, 
stability and global radiation, while dry deposition velocity of O3 is 
not seen to obey such a simple dependency. NH3 dry deposition 
velocities to the same forest are calculated from gradients. The 
mean NH3 dry deposition velocity from two different weeks in 
1991, is found to be 2.6 cm s~'. Dry deposition of NH3 is found 
mainly to be controlled by the turbulent transport in the atmos- 
phere, and an expression is presented with the deposition velocity 
being a function of the friction velocity u.. (AB) (24 refs.). 


13812 (ORNL/CDIAC—-49) Trends ‘91: A compendium of 
data on global change—highlights. Boden, T.A.; Sepanski, R.J.; 
Stoss, F.W. (eds.). Oak Ridge National Lab., TN (United States). 
Carbon Dioxide Information Analysis Center. Mar 1992. 71p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93003112. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Carbon Dioxide Information Analysis Center (CDIAC) at Oak 
Ridge National Laboratory (ORNL) has been prompted to produce 
the series Trends, a concise inventory of data in response to 
heightened concern about global environmental issues, in particular 
climate changes induced by the greenhouse effect. This report 
contains extracts from Trends ’91 to illustrate the content, style, 
and presentation of data contained in the full 700-page report. This 
report includes a listing of the investigators contributing data for 
Trends '91. In addition, it contains the abstract, foreword, and ac- 
knowledgments, as well as the introduction and a sample data 
record from each of the reports’s five chapters. The chapters are 
“Atmospheric COz,” “Atmospheric CH,,” “Other Trace Gases,” “CO2 
Emissions,” and “Temperature.” Appendix A provides information 
about CDIAC and its activities related to global environmental is- 
sues. Appendix B lists the contents of the full report. An order form 
for obtaining a free copy of Trends '91 is found in Appendix C. 


13813 (ORNL/M-1757) Environmental surveillance data re- 
port for the first quarter of 1992. Goldberg, P.Y.; Cooper, R.C.; 
Hamilton, L.V.; Hughes, J.F.; Horwedel, B.M.; Loffman, R.S.; 
Salmons, M.C.; Stevens, M.M.; Valentine, C.K.; Wolf, D.A. Oak 
Ridge National Lab., TN (United States). Dec 1992. 105p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93003564. Source: OSTI; 
NTIS; GPO Dep. 

The Environmental Surveillance and Protection Section within 
the Office of Environmental Compliance and Documentation at the 
Oak Ridge National Laboratory (ORNL) is responsible for the de- 
velopment and implementation of an environmental program to (1) 
ensure compliance with all federal, state, and Department of Energy 
(DOE) reporting requirements to quantitatively demonstrate preven- 
tion, control, and abatement ofenvironmental pollution; (2) monitor 
the adequacy of containment and effluent controls; and (3) assess 
impacts of releases from ORNL facilities on the environment. Envi- 
ronmental monitoring, as defined by the Regulatory Guide, consists 
of two major activities: effluent monitoring and environmental 
surveillance. Effluent monitoring is the collection and analysis of 
samples or measurements of liquid and gaseous effluents. Environ- 
mental surveillance is the collection and analysis of samples, or 
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direct measurements of air, water, soil, foodstuff, biota, and other 
media from DOE sites and their environs. Monthly or quarterly 
summaries are presented in this report for each medium sampled. 


13814 (ORNL/TM-12128) Stability of volatile organics in 
environmental soil samples: Final report. Maskarinec, M.P.; 
Bayne, C.K.; Jenkins, R.A.; Johnson, L.H.; Holladay, S.K. Oak 
Ridge National Lab., TN (United States). Nov 1992. 81p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE93003364. 
Source: OSTI; NTIS; GPO Dep. 

This report focuses on data generated for the purpose of 
establishing the stability of 19 volatile organic compounds in envi- 
ronmental soil samples. The study was carried out over a 56 day 
(for two soils) and a 111 day (for one reference soil) time frame 
and took into account as many variables as possible within the 
constraints of budget and time. The objectives of the study were: 
1) to provide a data base which could be used to provide guidance 
on pre-analytical holding times for regulatory purposes; and 2) to 
provide a basis for the evaluation of data which is generated out- 
side of the currently allowable holding times. 


13815 (PNL-6894-Rev.1) Procedures for ground-water in- 
vestigations: Revision 1. Pacific Northwest Lab., Richland, WA 
(United States). Dec 1992. 477p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93005026. Source: OSTI; NTIS; INIS; GPO Dep. 

This manual was developed by the Pacific Northwest Laboratory 
(PNL) to document the procedures used to carry out and control 
the technical aspects of ground-water investigations at the PNL. 
Ground-water monitoring procedures are developed and used in 
accordance with the PNL Quality Assurance Program. 


13816 (PNL-8284) Hanford Site ground-water monitoring 
for 1991. Evans, J.C.; Bryce, R.W.; Bates, D.J. Pacific Northwest 
Lab., Richland, WA (United States). Oct 1992. 77p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93003035. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) monitors the distribution 
of radionuclides and other hazardous materials in ground water at 
the Hanford Site for the US Department of Energy (DOE). This 
work is performed through the Ground-Water Surveillance Project 
and is designed to meet the requirements of DOE Order 5400.1 
that apply to environmental surveillance and ground-water monitor- 
ing (DOE 1988). This annual report discusses results of 
ground-water monitoring at the Hanford Site during 1991. In addi- 
tion to the general discussion, the following topics are discussed in 
detail: (1) carbon tetrachloride in the 200-West Area; (2) cyanide in 
and north of the 200-East and the 200-West areas; (8) hexavalent 
chromium contamination in the 100, 200, and 600 areas; (4) 
trichloroethylene in the vicinity of the Solid Waste Landfill, 100-F 
Area, and 300 Area; (5) nitrate across the Site; (6) tritium across 
the Site; and (7) other radionuclide contamination throughout the 
Site, including gross alpha, gross beta, cobalt-60, strontium-90, 
technetium-99, iodine-129, cesium-137, uranium, and plutonium. 


13817 (PNL—8335) Application of three aquifer test meth- 
ods for estimating hydraulic properties within the 100-N Area. 
Gilmore, T.J.; Spane, F.A. Jr.; Newcomer, D.R.; Sherwood, C.R. 
Pacific Northwest Lab., Richland, WA (United States). Dec 1992. 
52p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93004892. Source: 
OSTI; NTIS; GPO Dep. 

The purpose if this study was to better define the range of satu- 
rated horizontal hydraulic conductivities in the 100-N Area of the 
Hanford Site in southeastern Washington for use in a numerical 
groundwater model. Three methods were used for determining 
aquifer properties and are discussed within this report (1) reanaly- 
sis of past pumping test data using a pressure derivative method 
to identify the data in the radial flow regime for analysis by tradi- 
tional graphical techniques, (2) sinusoidal analysis techniques 
described in Ferris that utilize water-table responses to river-level 
variations, and (3) the basic flow equation for groundwater. 





13818 (PNL-8356-Vol.1) Estimation of the release and mi- 
gration of lead through soils and groundwater at the Hanford 
Site 218-E-12B Burial Ground: Volume 1, Final report. Rhoads, 
K.; Bjornstad, B.N.; Lewis, R.E.; Teel, S.S.; Cantrell, K.J.; Serne, 
R.J.; Smoot, J.L.; Kincaid, C.T.; Wurstner, S.K. Pacific Northwest 
Lab., Richland, WA (United States). Oct 1992. 79p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE93002944. Source: OSTI; NTIS; 
GPO Dep. 

This study was performed to evaluate the potential for transport 
of lead from the Hanford Site 218-E-12B Burial Ground to the sur- 
rounding surface- and groundwater. Burial of metal components 
containing nickel alloy steel and lead at this location may eventu- 
ally result in release of lead to the subsurface environment, 
including groundwater aquifers that may be used for domestic and 
agricultural purposes in the future and, ultimately, to the Columbia 
River. The rate at which lead is transported to downgradient loca- 
tions depends on a complex set of factors, such as climate, soil 
and groundwater chemistry, and the geologic and hydrologic con- 
figuration of the subsurface region between the burial ground and 
a potential receptor location. The groundwater transport analysis 
was conducted using a one-dimensional screening model with a 
relatively conservative matrix of parameters obtained from the hy- 
drogeologic and geochemical studies. 


13819 (SAND—92-1897C) Airborne gaseous and particulate 
products from large-scale bulk explosive detonations and pro- 
pellant burns. Einfield, W. (Sandia National Labs., Albuquerque, 
NM (United States)); Rasmussen, R.A.; Eckard, C.O.; Johnson, 
M.B. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 12p. Sponsored by Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9208112-3: 1992 JANNAF Safety and Environmental Sub- 
committee meeting, Monterey, CA (United States), 10-14 Aug 
1992). Order Number DE93003242. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A series of experiments were designed and carried out to mea- 
sure pollutant emissions from detonation of metric ton quantities of 
bulk explosives and burning of three metric ton quantities of mili- 
tary propellants. The study incorporated the use of an instrumented 
aircraft to fly through the debris clouds and collect representative 
samples for detailed chemical analysis of all cloud constituents. 
Analysis for combustion product gases such as nitrogen oxides 
and carbon monoxide produced from detonations and bums was 
accomplished using real-time instrumentation onboard the aircraft. 
Gas samples were also collected in evacuated canisters during air- 
craft penetration of the cloud and subsequently analyzed for 
volatile hydrocarbon content by gas chromatography. Aerosol sam- 
ples were collected on filters using a high volume sampling system 
designed to filter about five cubic meters of air during three con- 
secutive aircraft penetrations of the cloud. Filter samples were 
subsequently solvent extracted and analyzed by high sensitivity 
methods such as gas chromatography-mass spectrometry and su- 
percritical fluid chromatography-mass spectrometry. Pollutant 
emission factors for each test material were calculated using a car- 
bon tracer technique developed and evaluated in earlier chamber 
studies. Cloud concentrations of such gases as carbon monoxide 
and nitrogen oxides were at the part per million level with concen- 
trations of selected volatile and semi-volatile organic compounds at 
the part per billion level. 


13820 (SAND-92-1952) In situ permeable flow sensors at 
the Savannah River Integrated Demonstration: Phase 1 re- 
sults. Ballard, S. Sandia National Labs., Albuquerque, NM (United 
States). Oct 1992. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93003226. Source: OSTI; NTIS; GPO Dep. 

The In Situ Permeable Flow Sensor, a new technology which 
uses a thermal perturbation technique to directly measure the 
3-dimensional groundwater flow velocity vector at a point in perme- 
able, unconsolidated geologic formations, has been used to 
monitor changes in the groundwater flow regime around an experi- 
mental air stripping waste remediation activity. While design flaws 
in the first version of the technology, which were used during the 
experiment being reported here, precluded measurements of the 
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horizontal component of the flow velocity, measurements of the ver- 
tical component of the flow velocity were obtained. Results indicate 
that significant changes in the vertical flow velocity were induced 
by the air injection system. One flow sensor, MHM6, measured a 
vertical flow velocity of 4 m/yr or less when the air injection system 
was not operating and 25 m/yr when the air injection system was 
on. This may be caused by air bubbles moving past the probes or 
may be the result of the establishment of a more widespread flow 
regime in the groundwater induced by the air injection system. In 
the latter case, significantly more groundwater would be remedi- 
ated by the air stripping operation since groundwater would be 
circulated through the zone of influence of the air injection system. 
Newly designed flow sensors, already in the ground at Savannah 
River to monitor Phase Il of the project, are capable of measuring 
horizontal as well as vertical components of flow velocity. 


13821 (SAND—92-2254C) Conceptual models of VOC mi- 
gration in the vadose zone using soil gas sampling data 
collected from existing ground water monitoring wells. Matt- 
son, E.D. (SAT-UNSAT, Inc., Albuquerque, NM (United States)); 
Lindgren, E.R.; Conrad, S.H.; Booher, W.F.; Ardito, C.P. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9210194-6: International sym- 
posium on environmental contamination, Budapest (Hungary), 
12-16 Oct 1992). Order Number DE93002292. Source: OSTI; 
NTIS; GPO Dep. 

Choosing the appropriate conceptual model of contaminant 
transport from a hazardous waste site to the underlying aquifer will 
assist in designing efficient site investigation and remediation 
strategies. One method of collecting data to support a conceptual 
model is by comparing ground water sampling results to soil gas 
sampling results that are collected through existing monitoring 
wells. This underutilized data collection technique is quick, easy, 
and inexpensive. Comparing the soil gas results to ground water 
results can assist in supporting or refuting a conceptual model se- 
lection. In addition, soil gas sampling from existing monitoring wells 
may provide an early warning detection technique to impending 
ground water contamination. This approach is being implemented 
at the Chemical Waste Landfill at Sandia National Laboratories in 
Albuquerque, New Mexico. 


13822 (SKB-TR-92-21) The protogine zone. Geology and 
mobility during the last 1.5 Ga. Andreasson, P.G.; Rodhe, A. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Sep 1992. [71p.] Source: OSTI; NTIS; INIS. 

Includes bibliography. 

This report treats the Protogine Zone (PZ) as the western 
boundary of the Southeastern Megablock (SEM), and summarizes 
scientific aspects of different geological and geophysical functions 
of the zone. A systematic inventory and a technical description of 
shear zones and faults in the type area of the 'Schistosity Zone’ 
are presented. The report then reviews observed and infrared ac- 
tivity of the zone during the last 1500 million years. This calendar 
includes at least eight different periods of compression or exten- 
sion, tilting, uplift, magmatism etc. along the zone, in harmony with 
the common experience that old zones of weakness in the crust 
seldom heal. The network of major structures of southern Sweden 
is described, and the function of the PZ within this network is dis- 
cussed with particular attention to east-west running lineaments 
within the SEM, like the Noemmen-Oskarshamn and Hoernebo- 
Hoegsby fault and shear zones. Future work should inter alia 
investigate if these two zones are connected with the PZ, and if 
movements along the PZ can reactivate the zones. A bibliography 
comprising c. 100 titles is included as an appendix. (au). 


13823 (SKB-TR-92-28) A rock mechanics study of fracture 
zone 2 at the Finnsjoen site. Leijon, B. (Conterra AB, Uppsala 
(Sweden)); Ljunggren, C. Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Jan 1992. [83p.] Source: 
OSTI; NTIS; INIS. 

Comprehensive field investigations at the Finnsjoen study site 
have revealed a subhorizontal zone, termed Zone 2, that exhibits 
anomalous characteristics in terms of high hydraulic conductivity, 
governing the groundwater transport pattern on a regional scale. 
The present study provides an assessment of the characteristics of 
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Zone 2. Thus, estimates of the deformational characteristics of the 
zone, based on available borehole information, show that the zone 
forms a diffuse and rather moderate mechanical contrast to the 
surrounding bedrock. As also verified by stress measurement re- 
sults, major stress anomalies attributable to the zone are therefore 
not to be expected. Bound estimates of stress conditions during 
periods of glaciation and deglaciation are also derived, and possi- 
ble impacts of these loadings on the fracture zone are discussed. It 
is concluded that glaciation represents stable conditions, whilst the 
complex loading mechanisms encountered during deglaciation may 
trigger reactivation of structures at shallow depth. Taking the above 
results as an example, implications of a feature like Zone 2 on the 
integrity of a hypothetical repository are discussed in more general 
terms. Considering the likely spatial extension of the mechanical 
disturbances related to the repository excavations and the fracture 
zone respectively, it is suggested that a mutual distance of the 
order of one hundred metres is sufficient to avoid mechanical inter- 
action. (au). 


13824 (SRO-819-22) Savannah River Ecology Laboratory 
annual technical progress report of ecological research for the 
period ending July 31, 1991. Strojan, C.L.; Neal, S.A. (eds.). Sa- 
vannah River Ecology Lab., Aiken, SC (United States). 1991. 82p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-76SR00818. Order Number DE93003356. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This field-oriented program emphasizes the use of research op- 
portunities on the Savannah River Site while at the same time 
focusing on data information needs of DOE. Laboratory and spe- 
cial purpose facilities enhance this field-oriented approach. SREL 
has been gathering baseline information on the long-term aspects 
of the SRS environment since operations began in 1951. Research 
programs integrated with Westinghouse’s environmental monitoring 
support the mission of the site and help maintain environmental 
quality at the SRS. Research in the various program components 
is summarized. 


13825 (SRO-819-23) Savannah River Ecology Laboratory 
annual technical progress report of ecological research, pe- 
riod ending July 31, 1992. Ercolano, C. Savannah River Ecology 
Lab., Aiken, SC (United States). 1992. 98p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00819. 
Order Number DE93005696. Source: OSTI; NTIS; INIS; GPO Dep. 

This field-oriented program emphasizes the use of research 
opportunities on the Savannah Rive Site while at the same time fo- 
cusing on data information needs of the Department of Energy. 
Laboratory and special purpose facilities enhance this field-oriented 
approach. SREL has been gathering baseline information on the 
long-term aspects of the SRS environment since operations began 
in 1951. Research programs integrated with Westinghouse’s envi- 
ronmental monitoring support the mission of the site and help 
maintain environmental quality at the SRS. Research in the various 
program components is summarized in this report. 


13826 (TVA-Bull—Z-294) Extraction of pesticides from con- 
taminated soil using supercritical carbon dioxide. Hunter, G.B. 
National Fertilizer and Environmental Research Center, Muscle 
Shoals, AL (United States). [1991]. 14p. Sponsored by Tennessee 
Valley Authority, Knoxville, TN (United States). (CONF- 
9102188-3: International workshop on research in pesticide 
treatment/disposal’waste minimization, Cincinnati, OH (United 
States), 26-28 Feb 1991). Order Number DE93002431. Source: 
OSTI; NTIS. 

The demand for processes to clean up contaminated soils 
without generating additional contaminants, such as hazardous sol- 
vents, is increasing. One approach to minimizing this problem is to 
use supercritical fluids like light hydrocarbons and CO2 to extract 
contaminants from soils. Gases exhibit unique properties under su- 
percritical conditions. They retain the ability to diffuse through the 
interstitial spaces of solid materials, plus they have the solvating 
power of liquids. Some examples of extractions using SCFs are 
caffeine from coffee, cholesterol from eggs, drugs from plants, and 
nicotine from tobacco. Supercritical CO. is an attractive, alternative 
extraction medium for removal of pesticides from soils. Carbon 
dioxide is readily available, relatively inexpensive, and if recycled, 
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nonpolluting. Contaminants may be easily recovered by evaporat- 
ing the COz into an expansion vessel. Supercritical fluid extraction 
technology is discussed and results are given for the extraction of 
atrazine, bentazon, alachlor, and permethrin from contaminated soil 
prepared in the laboratory. Initial studies show >95% removal for 
these pesticides. 


13827 (TVA-Bull-Z-295) Tennessee Valley Authority Na- 
tional Fertilizer and Environmental Research Center: An 
overview. Gautney, J. National Fertilizer and Environmental Re- 
search Center, Muscle Shoals, AL (United States). [1991]. 9p. 
Sponsored by Tennessee Valley Authority, Knoxville, TN (United 
States). (CONF-9102188-1: international workshop on research in 
pesticide treatment/disposal/waste minimization, Cincinnati, OH 
(United States), 26-28 Feb 1991). Order Number DE93002585. 
Source: OSTI; NTIS; INIS. 

The National Fertilizer and Environmental Research Center 
(NFERC) is a unique part of the Tennessee Valley Authority (TVA), 
a government agency created by an Act of Congress in 1933. The 
Center, located in Muscle Shoals, Alabama, is a national laboratory 
for research, development, education and commercialization for 
fertilizers and related agricultural chemicals including their eco- 
nomic and environmentally safe use, renewable fuel and chemical 
technologies, alternatives for solving environmental/waste prob- 
lems, and technologies which support national defense- NFERC 
projects in the pesticide waste minimization/treatment/disposal ar- 
eas include “Model Site Demonstrations and Site Assessments,” 
“Development of Waste Treatment and Site Remediation Technolo- 
gies for Fertilizer/Agrichemical Dealers,” “Development of a Dealer 
Informatior/Education Program,” and “Constructed Wetlands.” 


13828 (TVA/NFERC-91/8, pp. 35-39) Agronomic and envi- 
ronmental benefits and needs of slow-release fertilizers for 
turfgrasses. Hummel, N.W. Jr. (Cornell Univ., Ithaca, NY (US)). 
National Fertilizer and Environmental Research Center, Muscle 
Shoals, AL (United States). Nov 1991. (TVA-Bull-Y-211;CONF- 
9107245—: Controlled release fertilizer workshop - 1991, Sheffield, 
AL (United States), 30-31 Jul 1991). In Controlled release fertilizer 
workshop, 1991: Proceedings. 104p. Order Number DE93003872. 
Source: OSTI; NTIS. 

Fertilization is an essential part of maintaining high quality turf- 
grass areas. Consideration must also be given, however, to the 
environmental consequences of using fertilizers when programs 
are developed. Several slow-release fertilizers have been used by 
the turfgrass industry through the years, including natural organics, 
synthetic organics such as isobutylidene diurea and urea- 
formaldehyde reaction products, and coated products. The 
agronomic characteristics of many slow-release fertilizers are well 
documented, and most can work well into a fertilization program, 
provided that their release characteristics are taken into account. 
More recently, we have come to appreciate the value of slow- 
release fertilizers in situations where the potential for nitrate 
leaching is great. In general, leaching losses have been reported 
to be far less than soluble sources in these sensitive situations. 
The turfgrass industry needs new technology however, that pro- 
vides slow-release sources that are economically competitive to 
soluble sources, can be used in liquid delivery systems, and uti- 
lizes some of the organic waste products that would otherwise be 
disposed in landfills. 32 refs. 


13829 (UCRL-ID-112129) The AFTAC model integration 
project: An annual progress report. Rodriguez, D.J.; Moore, 
R.M. Lawrence Livermore National Lab., CA (United States). 
Oct 1992. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93003334. Source: OSTI; NTIS; GPO Dep. 

The Lawrence Livermore National Laboratory (LLNL) has com- 
pleted its third year of research and development on the Basic 
Interactive Prototype (BIP), a term that describes both the model- 
ing capability and the supporting environment for simulating the 
dispersion of pollutant plumes over great distances and for display- 
ing the results. For purposes of organization, we will identify 
several major components of the system in this report and then de- 
scribe their state of completion. However, the reader should be 
aware of, and always strive to understand, the interrelationships 





between the individual components. We will draw the reader's at- 
tention to these interconnections throughout the report. 


13830 (UCRL-JC—109015) SEAMIST soil sampling for triti- 
ated water: First year’s results. Mallon, B. (Lawrence Livermore 
National Lab., CA (United States)); Martins, S.A.; Houpis, J.L.; 
Lowry, W.; Cremer, C.D. Lawrence Livermore National Lab., CA 
(United States). Mar 1992. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9205103-3: 6. national outdoor action conference on 
aquifer restoration, ground water monitoring and geophysical meth- 
ods, Las Vegas, NV (United States), 11-13 May 1992). Order 
Number DE93002886. Source: OSTI; NTIS; GPO Dep. 

SEAMIST is a recently developed sampling system that enables 
one to measure various soil parameters by means of an inverted, 
removable, impermeable membrane tube inserted in a borehole. 
This membrane tube can have various measuring devices installed 
on it, such as gas ports, adsorbent pads, and electrical sensors. 
These membrane tubes are made of a laminated polymer. The 
Lawrence Livermore National Laboratory in Livermore, California, 
has installed two of these systems to monitor tritium in soil result- 
ing from a leak in an underground storage tank. One tube is 
equipped with gas ports to sample soil vapor and the other with 
adsorbent pads to sample soil moisture. Borehole stability was 
maintained using either sand-filled or air-inflated tubes. Both sys- 
tem implementations yielded concentrations or activities that 
compared well with the measured concentrations of tritium in the 
soil taken during borehole construction. In addition, an analysis of 
the data suggests that both systems prevented the vertical migra- 
tion of tritium in the boreholes. Also, a neutron probe was 
successfully used in a blank membrane inserted in one of the 
boreholes to monitor the moisture in the soil without exposing the 
probe to the tritium. The neutron log showed excellent agreement 
with the soil moisture content measured in soil samples taken dur- 
ing borehole construction. This paper describes the two SEAMIST 
systems used and presents sampling results and comparisons. 


13831 (UCRL-JC—112062) In situ bioremediation of 
trichloroethylene-contaminated water by a resting-cell methan- 
otrophic microbial filter. Taylor, R.T.; Duba, A.G.; Durham, W.B.; 
Hanna, M.L.; Jackson, K.J.; Jovanovich, M.C.; Knapp, R.B.; Kne- 
zovich, J.P.; Shah, N.N.; Shonnard, D.R.; Wijesinghe, A.M. 
Lawrence Livermore National Lab., CA (United States). Oct 1992. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9209296—1: International Asso- 
ciation of Hydrodynamical Science (IAHS) conference of the 
international in-situ bioremediation, Ontario (Canada), 20-24 Sep 
1992). Order Number DE93005828. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Lawrence Livermore National Laboratory is testing and 
developing an in situ microbial filter technology for remediating mi- 
grating subsurface plumes contaminated with low concentrations of 
trichloroethylene (TCE). Their current focus is the establishment of 
a replenishable bioactive zone (catalytic filter) along expanding 
plume boundaries by the Injection of a representative methan- 
otrophic bacterium, Methylosinus trichosporium OB3b. We have 
successfully demonstrated this microbial filter strategy using em- 
placed, attached resting cells (no methane additions) in a 1.1-m 
flow-through test bed loaded with water-saturated sand. Two sepa- 
rate 24 h pulses of TCE (109 ppb and 85 ppb), one week apart, 
were pumped through the system at a flow velocity of 1.5 cm/h; no 
TCE (<0.5 ppb) was detected on the downstream side of the mi- 
crobial filter. Subsequent excavation of the wet sand confirmed the 
existence of a TCE-bioactive zone 19 days after it had been cre- 
ated. An enhanced longevity of the cellular, soluble-form methane 
monooxygenase produced by this methanotroph Is a result of our 
laboratory bioreactor culturing conditions. Additional experiments 
with cells in sealed vials and emplaced in the 1.1-m test bed 
yielded a high resting-cell finite TCE biotransformation capacity of 
~ 0.25 mg per mg of bacteria; this is suitable for a planned sand- 
filled trench field demonstration at a Lawrence Livermore National 
Laboratory site. 


13832 (UNDRO-92/05, pp. 3-20) Seismic hazard assess- 
ment and determination of the largest possible earthquakes. 
Karnik, V. United Nations Disaster Relief Co-ordinator 
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(UNDRO), Geneva (Switzerland). 1992. (CONF-8810565-: UN- 
DRO/USSR/UNDP training seminar on engineering aspects of 
earthquake risk mitigation: UNDRO/USSR/UNDP training seminar 
on lessons from management of recent earthquakes, and conse- 
quential mudflows; UNDRO/USSR/UNDP training seminar on engi 
In Engineering aspects of earthquake risk mitigation: Lessons from 
management of recent earthquakes, and consequential mudflows 
and landslides: Proceedings of the UNDRO/USSR/UNDF training 
seminars. [256p.] Order Number DE93619211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The estimate of the largest possible earthquake within a certain 
seismogenic region is the key problem in any seismic hazard 
assessment because the upper threshold magnitude event deter- 
mines the level of hazard. Several approaches in estimating Mmax 
are reviewed below: N(M), historical records, recent geological 
movements, fault length, strain release, Riznichenko’s activity A, 
pattern recognition, extreme values method by Borisov et al. None 
of these approaches, used alone, can provide a reliable value of 
Mmax. (author). 22 refs, 5 figs, 1 tab. 


13833 (UNDRO-92/05, pp. 21-27) Seismic microzonation. 
Trifunac, M.D. United Nations Disaster Relief Co-ordinator 
(UNDRO), Geneva (Switzerland). 1992. (CONF-8810565—-: UN- 
DRO/USSR/UNDP training seminar on engineering aspects of 
earthquake risk mitigation: UNDRO/USSR/UNDP training seminar 
on lessons from management of recent earthquakes, and conse- 
quential mudflows; UNDRO/USSR/UNDP training seminar on engi 
In Engineering aspects of earthquake risk mitigation: Lessons from 
management of recent earthquakes, and consequential mudflows 
and landslides: Proceedings of the UNDRO/USSR/UNDP training 
seminars. [256p.] Order Number DE93619211. Source: OSTI; 


NTIS (US Sales Only); INIS. 

Seismic microzonation method using Uniform Risk Spectra 
(URS) is reviewed and illustrated. It provides continuous probabilis- 
tic spectral amplitudes which can be used in design, in probabilistic 
estimation of response, or to generate synthetic accelerograms for 


non-linear analyses. The method does not require new or difficult 
steps to gather data and all required calculations can be performed 
on a personal computer. (author). 37 refs, 2 figs. 


13834 (UNDRO-92/05, pp. 29-38) Selection of earthquake 
design motions for important engineering structures. Tri- 
funac, M.D. United Nations Disaster Relief Co-ordinator 
(UNDRO), Geneva (Switzerland). 1992. (CONF-8810565—: UN- 
DRO/USSR/UNDP training seminar on engineering aspects of 
earthquake risk mitigation: UNDRO/USSR/UNDP training seminar 
on lessons from management of recent earthquakes, and conse- 
quential mudflows; UNDRO/USSR/UNDP training seminar on engi 
In Engineering aspects of earthquake risk mitigation: Lessons from 
management of recent earthquakes, and consequential mudflows 
and landslides: Proceedings of the UNDRO/USSR/UNDP training 
seminars. [256p.] Order Number DE93619211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper reviews selected recent publications on physical and 
observational bases for quantitative description of earthquake oc- 
currence rates, on selection of maximum earthquake and on the 
concept of uniform risk spectrum. It reviews the empirical descrip- 
tion of strong ground motion for generating artificial accelerograms 
for use in engineering design. Using the computer program 
SYNACC an artificial accelerogram can be derived, starting from 
the uniform risk spectrum computed by the NEQRISK program, or 
by using independently determined Fourier amplitude spectra of 
the postulated strong ground motion. When the seismic risk at a 
site is dominated by the presence of an active fault nearby, the an- 
alyst may wish to compute the waves in terms of a physical model 
which produces ground motion in terms of the assumed slip and 
faulting characteristics at the earthquake source. References are 
cited which summarize the state of the art in forward modeling pro- 
cedures of ground motion from kinematic description of earthquake 
sources. For long structures, which are sensitive to relative motions 
of different multiple supports, the local soil and geologic conditions 
call for detailed modeling of the wave scattering and diffraction. For 
input ground motions computed either in terms of synthetic ac- 
celerograms via empirical scaling and uniform risk spectra or in 
terms of deterministic physical modeling the cited papers on wave 
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scattering show how, by using transfer function approach and 
Fourier analysis and synthesis, one can derive motions at multiple 
support points of long structures. (author). 45 refs, 1 fig. 


13835 (UNDRO-92/05, pp. 39-43) Principles of seismic 
zoning in North China. Dasheng, C.; Zhenliang, S. United Na- 
tions Disaster Relief Co-ordinator (UNDRO), Geneva (Switzerland). 
1992. (CONF-8810565-: UNDRO/USSR/UNDFP training seminar on 
engineering aspects of earthquake risk mitigation: UN- 
DRO/USSR/UNDP training seminar on lessons from management 
of recent earthquakes, and consequential mudflows; UN- 
DRO/USSR/UNDP training seminar on engi In Engineering aspects 
of earthquake risk mitigation: Lessons from management of recent 
earthquakes, and consequential mudflows and landslides: Proceed- 
ings of the UNDRO/USSR/UNDP training seminars. [256p.] Order 
Number DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, the principles as well as the method adopted in 
compiling the zoning map of North China are briefly illustrated. 
Characteristics of the inhomogeneous distribution of earthquake 
strength and frequency in space and time are considered, and a 
probabilistic seismic hazard analysis method and an elliptical atten- 
uation model, which simultaneously considered both directions 
along major and minor axis, are applied. (author). 3 refs. 


13836 (UNDRO-92/05, pp. 45-51) Features of the seismic 
effect in platform and orogen areas. Rautian, T. United Nations 
Disaster Relief Co-ordinator (UNDRO), Geneva (Switzerland). 
1992. (CONF-8810565—: UNDRO/USSR/UNDFP training seminar on 
engineering aspects of earthquake risk mitigation: UN- 
DRO/USSR/UNDP training seminar on lessons from management 
of recent earthquakes, and consequential mudflows; UN- 


DRO/USSR/UNDP training seminar on engi In Engineering aspects 
of earthquake risk mitigation: Lessons from management of recent 
earthquakes, and consequential mudflows and landslides: Proceed- 
ings of the UNDRO/USSR/UNDP training seminars. [256p.] Order 
Number DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

The area of study, to be called here Central Asia, extends from 
Armenia and the Caspian Sea on the west to Xingian and Djun- 


garia on the east, and from Kazakhstan platform in the north to 
Afghanistan in the south. Investigations show that all engineering- 
geological characteristics vary considerably in different parts of the 
seismically-active portion of the region. From the viewpoint of seis- 
mic zoning, they should not be combined; on the contrary, it may 
be interesting to examine them individually. For this reason the 
data from these zones will be considered separately in analyzing 
earthquake source spectra, and distortions of the record for large 
amplitudes due to local geology. 


13837 (UNDRO-92/05, pp. 53-63) An integral model for 
earthquake damage and seismic risk assessment. Milutinovic, 
Z.; Petrovski, J. United Nations Disaster Relief Co-ordinator 
(UNDRO), Geneva (Switzerland). 1992. (CONF-8810565-: UN- 
DRO/USSR/UNDP training seminar on engineering aspects of 
earthquake risk mitigation: UNDRO/USSR/UNDP training seminar 
on lessons from management of recent earthquakes, and conse- 
quential mudflows; UNDRO/USSR/UNDP training seminar on engi 
In Engineering aspects of earthquake risk mitigation: Lessons from 
management of recent earthquakes, and consequential mudflows 
and landslides: Proceedings of the UNDRO/USSR/UNDP training 
seminars. [256p.] Order Number DE93619211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper presents an integrated prediction model for large- 
scale assessment of regional/urban seismic damage based upon 
seismological and instrumental data, regional and local studies, 
and damage records from past earthquakes. Damage predictions 
are made for masonry and reinforced-concrete frame low-rise Mon- 
tenegrin buildings, by defining vulnerability functions, based on 
empirical data for 38,830 buildings (5,634,088 sq.m.) damaged by 
the 1979 Montenegro (Yugoslavia) earthquake and the strong mo- 
tion data recorded from the same earthquake. A general long-run 
aspect of an overall regional earthquake risk-reduction programme 
is analyzed and presented through studying two hypothetical land- 
use scenarios in the same seismic environment, comprising the 
same regional, communal and zonal building gross area, but differ- 


ing only in the adopted building typology. (author). 8 refs, 8 figs, 3 
tabs. 
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13838 (UNDRO-92/05, pp. 67-72) Hazard, vulnerability and 
risk - A commentary. Karnik, V. United Nations Disaster Relief 
Co-ordinator (UNDRO), Geneva (Switzerland). 1992. (CONF- 
8810565—: UNDRO/USSR/UNDP training seminar on engineering 
aspects of earthquake risk mitigation: UNDRO/USSR/UNDP train- 
ing seminar on lessons from management of recent earthquakes, 
and consequential mudflows; UNDRO/USSR/UNDP training semi- 
nar on engi In Engineering aspects of earthquake risk mitigation: 
Lessons from management of recent earthquakes, and 
consequential mudflows and landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars. [256p.] Order Number 
DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

The following review summarizes present concepts and 
understanding of basic terminology in seismic hazard and risk as- 
sessments. 7 refs, 2 figs, 2 tabs. 


13839 (UNDRO-92/05, pp. 73-84) Indirect loss and damage 
caused by earthquakes: A general treatment. Tiedemann, H. 
United Nations Disaster Relief Co-ordinator (UNDRO), Geneva 
(Switzerland). 1992. (CONF-8810565-: UNDRO/USSR/UNDP 
training seminar on engineering aspects of earthquake risk mitiga- 
tion: UNDRO/USSR/UNDP training seminar on lessons from 
management of recent earthquakes, and consequential mudflows; 
UNDRO/USSR/UNDP training seminar on engi In Engineering as- 
pects of earthquake risk mitigation: Lessons from management of 
recent earthquakes, and consequential mudflows and landslides: 
Proceedings of the UNDRO/USSR/UNDP training seminars. 
[256p.] Order Number DE93619211. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The article briefly discusses some aspects related to the proba- 
bility of damaging earthquakes and in the following chapter those 
pertaining to indirect loss and damage resulting from earthquakes. 
25 refs, 4 figs, 3 tabs. 


13840 (UNDRO-92/05, pp. 85-89) Building damage classifi- 
cation and loss assessment for risk mitigation. Petrovski, J. 
United Nations Disaster Relief Co-ordinator (UNDRO), Geneva 
(Switzerland). 1992. (CONF-8810565-: UNDRO/USSR/UNDP 
training seminar on engineering aspects of earthquake risk mitiga- 
tion: UNDRO/USSR/UNDP training seminar on lessons from 
management of recent earthquakes, and consequential mudflows; 
UNDRO/USSR/UNDP training seminar on engi In Engineering as- 
pects of earthquake risk mitigation: Lessons from management of 
recent earthquakes, and consequential mudflows and landslides: 
Proceedings of the UNDRO/USSR/UNDP training seminars. 
[256p.] Order Number DE93619211. Source: OSTi; NTIS (US 
Sales Only); INIS. 

The objective of this paper is to present a uniform procedure for 
examining and reporting building damage both in urban and in 
rural areas so that a data bank on earthquake effects might be es- 
tablished and used for the effective estimation of economic losses. 
Assessment of direct economic losses is illustrated by a summary 
presentation of earthquake damage classification performed on 
16,478 residential buildings and on all 57,640 buildings damaged 
by the earthquake of July 26, 1963 in Skopje and April 15, 1979 in 
Montenegro earthquakes, respectively. Use of these methods and 
procedures will yield an adequate volume of data to assist commu- 
nity and national authorities in the elaboration and performance of 
effective seismic risk reduction programmes. (author). 19 refs, 6 
figs, 5 tabs. 


13841 (UNDRO-92/05, pp. 195-200) Causes of the catas- 
trophic consequences of the Spitak earthquake. Udaltsov, V. 
United Nations Disaster Relief Co-ordinator (UNDRO), Geneva 
(Switzerland). 1992. (CONF-8810565-: UNDRO/USSR/UNDP 
training seminar on engineering aspects of earthquake risk mitiga- 
tion: UNDRO/USSR/UNDP training seminar on lessons from 
management of recent earthquakes, and consequential mudflows; 
UNDRO/USSR/UNDP training seminar on engi In Engineering as- 
pects of earthquake risk mitigation: Lessons from management of 
recent earthquakes, and consequential mudflows and landslides: 
Proceedings of the UNDRO/USSR/UNDP training seminars. 
[256p.] Order Number DE93619211. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. BUILDINGS/safety engineering; BUILD- 
INGS/seismic effects; EARTHQUAKES risk assessment; 





EARTHQUAKES /seismology; BUILDINGS; EARTHQUAKES; SEIS- 
MOLOGY; EMERGENCY PLANS; ENERGY DEPENDENCE; 
GROUND MOTION; MITIGATION; SEISMIC ISOLATION; USSR 


13842 (UNDRO-92/05, pp. 101-117) Priorities in earthquake 
damage reduction. Tiedemann, H. United Nations Disaster Relief 
Co-ordinator (UNDRO), Geneva (Switzerland). 1992. (CONF- 
8810565—-: UNDRO/USSR/UNDP training seminar on engineering 
aspects of earthquake risk mitigation: UNDRO/USSR/UNDP train- 
ing seminar on lessons from management of recent earthquakes, 
and consequential mudflows; UNDRO/USSR/UNDP training semi- 
nar on engi In Engineering aspects of earthquake risk mitigation: 
Lessons from management of recent earthquakes, and 
consequential mudflows and landslides: Proceedings of the UN- 
DRO/USSRFYUNDP training seminars. [256p.] Order Number 
DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

The potential gain from a reasonably precise risk optimization 
depends decisively on the elements constituting a building, their 
relative importance and their vulnerability which in turn often de- 
pends on many parameters. It also depends on ‘external’ factors 
like foundation material and the subsoil in the general region and, 
of course, on the characteristics of the earthquake and of shaking 
of the site. 34 refs, 8 figs. 


13843 (UNDRO-92/05, pp. 119-125) Lessons from the Mexi- 
can earthquake 1985: Quantitative evaluation of damage and 
damage parameters. Tiedemann, H. United Nations Disaster 
Relief Co-ordinator (UNDRO), Geneva (Switzerland). 1992. (CONF- 
8810565—-: UNDRO/USSR/UNDP training seminar on engineering 
aspects of earthquake risk mitigation: UNDRO/USSR/UNDP train- 
ing seminar on lessons from management of recent earthquakes, 
and consequential mudflows; UNDRO/USSR/UNDP training semi- 
nar on engi In Engineering aspects of earthquake risk mitigation: 
Lessons from management of recent earthquakes, and 
consequential mudflows and landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars. [256p.] Order Number 
DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

In Mexico City, all buildings of more than 5 storeys were in- 
spected in order to assess the relative importance of different 
damage parameters. The general mean damage (MDR) was 
32.1%; ranging between 94.13% for 2% g buildings and 1.89% for 
10% g buildings. Stiff buildings had much lower MDR's than soft 
ones. Irregularity and asymmetry increased MDR's significantly. 
The MDR's of oblong buildings strongly depended on their orienta- 
tion. Most of the overall damage resulted from failure of 
non-structural items. The paper presents a detailed account of 
these findings and the salient lessons to be learned from them. 
(author). 13 refs, 1 fig., 1 tab. 


13844 (UNDRO-92/05, pp. 129-130) Improvement of design 
and construction standards. Aptikaev, F. United Nations Disaster 
Relief Co-ordinator (UNDRO), Geneva (Switzerland). 1992. (CONF- 
8810565—-: UNDRO/USSR/UNDP training seminar on engineering 
aspects of earthquake risk mitigation: UNDRO/USSR/UNDP train- 
ing seminar on lessons from management of recent earthquakes, 
and consequential mudflows; UNDRO/USSR/UNDP training semi- 
nar on engi In Engineering aspects of earthquake risk mitigation: 
Lessons from management of recent earthquakes, and 
consequential mudflows and landslides: Proceedings of the UN- 
DRO/USSRYUNDP training seminars. [256p.] Order Number 
DE93619217. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BUILDINGS/safety engineering; BUILD- 
INGS/seismic _ isolation; EARTHQUAKES/risk assessment; 
BUILDINGS; CONSTRUCTION; EARTHQUAKES; GROUND 
MOTION; MAPPING; SOIL-STRUCTURE INTERACTIONS; SPECI- 
FICATIONS 


13845 (UNDRO-92/05, pp. 131-133) Design and construc- 
tion standards in earthquake-prone areas. Oizerman, V. United 
Nations Disaster Relief Co-ordinator (UNDRO), Geneva (Switzer- 
land). 1992. (CONF-8810565-: UNDRO/USSR/UNDP training 
seminar on engineering aspects of earthquake risk mitigation: UN- 
DRO/USSR/UNDP training seminar on lessons from management 
of recent earthquakes, and consequential mudflows; UN- 
DRO/USSR/UNDP training seminar on engi In Engineering aspects 
of earthquake risk mitigation: Lessons from management of recent 
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earthquakes, and consequential mudflows and landslides: Proceed- 
ings of the UNDRO/USSR/UNDP training seminars. [256p.] Order 
Number DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BUILDINGS/seismic effects; BUILDINGS/ 
seismic isolation; EARTHQUAKES/risk assessment; BUILDINGS; 
EARTHQUAKES; GROUND MOTION; SOIL-STRUCTURE INTER- 
ACTIONS; SPECIFICATIONS 


13846 (UNDRO-92/05, pp. 137-141) The Japanese earth- 
quake of 1978. Suyehiro, S. United Nations Disaster Relief 
Co-ordinator (UNDRO), Geneva (Switzerland). 1992. (CONF- 
8810565—-: UNDRO/USSR/UNDP training seminar on engineering 
aspects of earthquake risk mitigation: UNDRO/USSR/UNDP train- 
ing seminar on lessons from management of recent earthquakes, 
and consequential mudflows; UNDRO/USSR/UNDP training semi- 
nar on engi In Engineering aspects of earthquake risk mitigation: 
Lessons from management of recent earthquakes, and 
consequential mudflows and landslides: Proceedings of the UN- 
DRO/USSR/YUNDP training seminars. {[256p.] Order Number 
DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

In January 1978, an earthquake of magnitude 7.0 took place off 
the Pacific coast of Honshu, Japan about 110 km south-west-south 
of Tokyo, which caused some casualties and property damage. 
This earthquake was preceded by a large number of foreshocks 
and followed by many aftershocks. The earthquake itself was not 
very large as a natural event. However, it did provide a number of 
lessons on the importance of issuing timely information to the pub- 
lic in order to mitigate the impact of earthquake disasters. (author). 
1 fig. 


13847 (UNDRO-92/05, pp. 143-149) Data on natural and in- 
duced seismicity in Brazil. Veloso, J.A.V. United Nations Disaster 
Relief Co-ordinator (UNDRO), Geneva (Switzerland). 1992. (CONF- 
8810565—-: UNDRO/USSR/UNDP training seminar on engineering 
aspects of earthquake risk mitigation: UNDRO/USSR/UNDP train- 
ing seminar on lessons from management of recent earthquakes, 
and consequential mudflows; UNDRO/USSR/UNDP training semi- 
nar on engi In Engineering aspects of earthquake risk mitigation: 
Lessons from management of recent earthquakes, and 
consequential mudflows and landslides: Proceedings of the UN- 
DRO/USSRYUNDP training seminars.  [256p.] Order Number 
DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

Studies on the data collection and detailed analysis of Brazilian 
tremors are relatively recent and a better knowledge of our seis- 
micity is only now being obtained. Though Brazil has never been 
affected by a catastrophic earthquake, the growing size of large 
cities, and the number of new structures being built, demand that 
efforts be made to improve the monitoring of the territory. This pa- 
per provides a general view of the distribution and the level of 
Brazilian seismicity. (author). 8 refs, 2 figs, 1 tab. 


13848 (UNDRO-92/05, pp. 151-157) Seismicity and seismic 
risk in and around Egypt. Ibrahim, E.M. United Nations Disaster 
Relief Co-ordinator (UNDRO), Geneva (Switzerland). 1992. (CONF- 
8810565-: UNDRO/USSR/UNDP training seminar on engineering 
aspects of earthquake risk mitigation: UNDRO/USSR/UNDP train- 
ing seminar on lessons from management of recent earthquakes, 
and consequential mudflows; UNDRO/USSR/UNDP training semi- 
nar on engi In Engineering aspects of earthquake risk mitigation: 
Lessons from management of recent earthquakes, and 
consequential mudflows and landslides: Proceedings of the UN- 
DRO/USSRYUNDP training seminars.  [256p.] Order Number 
DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 
Earthquake data in Egypt and its vicinity were compiled for the 
period between 2200 B.C. and 1980 A.D. Data earlier than A.D. 
1900 were adjusted to historical documents of earthquake disaster, 
and the others (Period: 1901-1980) were arranged by consulting 
seismological bulletins of many observatories in the world and the 
seismological report of Helwan Institute. It was recognized from the 
above data that active seismic areas in and near Egypt are: (1) the 
northern part of the Red Sea, (2) the central part of the Red Sea, 
(3) the Levant Region, and (4) the north east part of Egypt. Seis- 
mic Risk maps for the area concerned, that is, regional distribution 
of maximum earthquake motion for some return periods were 
drawn up making use of the aforesaid data, attenuation models 
and the methods of extreme value fitting. The maps consist of the 
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following two kinds: (1) The maximum particle velocity on the base 
rock, (2) The maximum acceleration on the ground. The return pe- 
riods of these maps are 300 and 600 years, respectively. On the 
basis of these results, Egypt and its vicinity can be regarded as ar- 
eas of moderate seismicity. (author). 14 refs, 9 figs. 


13849 (UNDRO-92/05, pp. 157) Gissar earthquake: Facts 
and figures. United Nations Disaster Relief Co-ordinator 
(UNDRO), Geneva (Switzerland). 1992. (CONF-8810565-: UN- 
DRO/USSR/UNDP training seminar on engineering aspects of 
earthquake risk mitigation: UNDRO/USSR/UNDP training seminar 
on lessons from management of recent earthquakes, and conse- 
quential mudflows; UNDRO/USSR/UNDP training seminar on engi 
In Engineering aspects of earthquake risk mitigation: Lessons from 
management of recent earthquakes, and consequential mudflows 
and landslides: Proceedings of the UNDRO/USSR/UNDP training 
seminars. [256p.] Order Number DE93619211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. EARTHQUAKES /seismic effects; EARTH- 
QUAKES/ussr; EARTHQUAKES; USSR; EXPERIMENTAL DATA; 
SEISMIC DETECTION 


13850 (UNDRO-92/05, pp. 159-163) The Gissar earthquake 
(23 January 1989) seismotectonics, seismology and engineer- 
ing geology. Negamatullaev, S.K. United Nations Disaster Relief 
Co-ordinator (UNDRO), Geneva (Switzerland). 1992. (CONF- 
8810565-: UNDRO/USSR/UNDP training seminar on engineering 
aspects of earthquake risk mitigation: UNDRO/USSR/UNDP train- 
ing seminar on lessons from management of recent earthquakes, 
and consequential mudflows; UNDRO/USSR/UNDP training semi- 
nar on engi In Engineering aspects of earthquake risk mitigation: 
Lessons from management of recent earthquakes, and 
consequential mudflows and landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars. [256p.] Order Number 


DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 
The analysis of the lliak fault seismicity and some geophysical 
fields has shown that before the Gissar earthquake of January 23, 


1989, a long term prediction (10 years ahead) and a medium term 
prediction (1 year ahead) had been made, which is why it was not 
unexpected. Nevertheless, the possibility of soil liquefaction in the 
epicenter of this earthquake, and the mudflows which caused most 
of the deaths and damage, was not predicted. 


13851 (UNDRO-92/05, pp. 165-167) Gissar earthquake, 
1989: Search and rescue operations and emergency manage- 
ment. Niyazov, F. United Nations Disaster Relief Co-ordinator 
(UNDRO), Geneva (Switzerland). 1992. (CONF-8810565-: UN- 
DRO/USSR/UNDP training seminar on engineering aspects of 
earthquake risk mitigation: UNDRO/USSR/UNDP training seminar 
on lessons from management of recent earthquakes, and conse- 
quential mudflows; UNDRO/USSR/UNDP training seminar on engi 
In Engineering aspects of earthquake risk mitigation: Lessons from 
management of recent earthquakes, and consequential mudflows 
and landslides: Proceedings of the UNDRO/USSR/UNDP training 
seminars. [256p.] Order Number DE93619211. Source: OSTI; 

TIS (US Sales Only); INIS. 

Short communication. EARTHQUAKES/emergency 
EARTHQUAKES /evacuation; EARTHQUAKES; 
MITIGATION; SEISMIC EFFECTS; USSR 


plans; 
EVACUATION; 


13852 (UNDRO-92/05, pp. 169-171) Gissar earthquake, 
1989 - Economic analysis. Kozharinov, S.V.; Garvrikov, F.G. 
United Nations Disaster Relief Co-ordinator (UNDRO), Geneva 
(Switzerland). 1992. (CONF-8810565-: UNDRO/USSR/UNDP 
training seminar on engineering aspects of earthquake risk mitiga- 
tion: UNDRO/USSR/UNDP training seminar on lessons from 
management of recent earthquakes, and consequential mudflows; 
UNDRO/USSR/UNDP training seminar on engi In Engineering as- 
pects of earthquake risk mitigation: Lessons from management of 
recent earthquakes, and consequential mudflows and landslides: 
Proceedings of the UNDRO/USSR/UNDP training seminars. 
[256p.] Order Number DE93619211. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. EEARTHQUAKES/economic analysis; 


EARTHQUAKES/seismic effects; EARTHQUAKES; MITIGATION; 
USSR 
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13853 (UNDRO-92/05, pp. 173) Spitak earthquake: Facts 
and figures. United Nations Disaster Relief Co-ordinator 
(UNDRO), Geneva (Switzerland). 1992. (CONF-8810565-: UN- 
DRO/USSR/UNDP training seminar on engineering aspects of 
earthquake risk mitigation: UNDRO/USSR/UNDP training seminar 
on lessons from management of recent earthquakes, and conse- 
quential mudflows; UNDRO/USSR/UNDP training seminar on engi 
in Engineering aspects of earthquake risk mitigation: Lessons from 
management of recent earthquakes, and consequential mudflows 
and landslides: Proceedings of the UNDRO/USSR/UNDP training 
seminars. [256p.] Order Number DE93619211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. EARTHQUAKES/seismic effects; EARTH- 
QUAKES/ussr; EARTHQUAKES; USSR; ENERGY DEPENDENCE; 
EXPERIMENTAL DATA; SITE CHARACTERIZATION 


13854 (UNDRO-92/05, pp. 175-177) Spitak earthquake, 
1988: Engineering consequences. Burgman, J.; Rzhevsky, V.; 
Markaryan, T. United Nations Disaster Relief Co-ordinator 
(UNDRO), Geneva (Switzerland). 1992. (CONF-8810565—-: UN- 
DRO/USSR/UNDP training seminar on engineering aspects of 
earthquake risk mitigation: UNDRO/USSR/UNDP training seminar 
on lessons from management of recent earthquakes, and conse- 
quential mudflows; UNDRO/USSR/UNDP training seminar on engi 
In Engineering aspects of earthquake risk mitigation: Lessons from 
management of recent earthquakes, and consequential mudflows 
and landslides: Proceedings of the UNDRO/USSR/UNDP training 
seminars. [256p.] Order Number DE93619211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. BUILDINGS/safety engineering; BUILD- 
INGS/seismic __ effects; EARTHQUAKES/risk assessment; 
BUILDINGS; EARTHQUAKES; GROUND MOTION; SEISMIC ISO- 
LATION; SOIL-STRUCTURE INTERACTIONS; USSR 


13855 (UNDRO-92/05, pp. 179-181) Spitak earthquake, 
1988 - Engineering analysis. Khachiyan, A. United Nations Disas- 
ter Relief Co-ordinator (UNDRO), Geneva (Switzerland). 1992. 
(CONF-8810565—: UNDRO/USSR/UNDP training seminar on 
engineering aspects of earthquake risk mitigation: UN- 
DRO/USSR/UNDP training seminar on lessons from management 
of recent earthquakes, and consequential mudflows; UN- 
DRO/USSR/UNDP training seminar on engi In Engineering aspects 
of earthquake risk mitigation: Lessons from management of recent 
earthquakes, and consequential mudflows and landslides: Proceed- 
ings of the UNDRO/USSR/UNDPF training seminars. [256p.] Order 
Number DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BUILDINGS/mitigation; | BUILDINGS/ 
seismic effects; EARTHQUAKES/energy dependence; BUILDINGS; 
MITIGATION; EARTHQUAKES; RISK ASSESSMENT; SAFETY 
ENGINEERING; TIME DEPENDENCE; USSR 


13856 (UNDRO-92/05, pp. 187-190) Spitak earthquake, 
1988: Organization of rescue and resource management. 
Kapochkin, A. United Nations Disaster Relief Co-ordinator 
(UNDRO), Geneva (Switzerland). 1992. (CONF-8810565—: UN- 
DRO/USSR/UNDP training seminar on engineering aspects of 
earthquake risk mitigation: UNDRO/USSR/UNDP training seminar 
on lessons from management of recent earthquakes, and conse- 
quential mudflows; UNDRO/USSR/UNDP training seminar on engi 
In Engineering aspects of earthquake risk mitigation: Lessons from 
management of recent earthquakes, and consequential mudflows 
and landslides: Proceedings of the UNDRO/USSR/UNDP training 
seminars. [256p.] Order Number DE93619211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. EARTHQUAKES/emergency plans; 
EARTHQUAKES/evacuation; SEISMIC EFFECTS/resource man- 
agement; EARTHQUAKES; EVACUATION; ECONOMIC 
ANALYSIS; USSR 


13857 (UNDRO-92/05, pp. 191-194) Spitak earthquake, 
1988 seismotectonics and seismology. Nersesov, |. United Na- 
tions Disaster Relief Co-ordinator (UNDRO), Geneva (Switzerland). 
1992. (CONF-8810565-: UNDRO/USSR/UNDP training seminar on 
engineering aspects of earthquake risk mitigation: UN- 
DRO/USSR/UNDP training seminar on lessons from management 





of recent earthquakes, and consequential mudflows; UN- 
DRO/USSR/UNDFP training seminar on engi In Engineering aspects 
of earthquake risk mitigation: Lessons from management of recent 
earthquakes, and consequential mudflows and landslides: Proceed- 
ings of the UNDRO/USSR/UNDP training seminars. [256p.] Order 
Number DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BUILDINGS/safety engineering; BUILD- 
INGS/seismic isolation; EARTHQUAKES /seismic effects; 
EARTHQUAKES/seismology; BUILDINGS; CONSTRUCTION; 
EARTHQUAKES; SEISMOLOGY; ENERGY DEPENDENCE; 
GROUND MOTION; RISK ASSESSMENT; USSR 


13858 (UNDRO-92/05, pp. 229-231) Reinforcement of exist- 
ing buildings. Chachava, T. United Nations Disaster Relief 
Co-ordinator (UNDRO), Geneva (Switzerland). 1992. (CONF- 
8810565—: UNDRO/USSR/UNDP training seminar on engineering 
aspects of earthquake risk mitigation: UNDRO/USSR/UNDP train- 
ing seminar on lessons from management of recent earthquakes, 
and consequential mudflows; Joint U.S. National Academy of Sci- 
ences In Engineering aspects of earthquake risk mitigation: 
Lessons from management of recent earthquakes, and 
consequential mudflows and landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars. [256p.] Order Number 
DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BUILDINGS/safety engineering; BUILD- 
INGS/seismic __ isolation; SEISMIC EFFECTS/construction; 
BUILDINGS; EARTHQUAKES; MITIGATION; CONSTRUCTION 


13859 (UNDRO-92/05, pp. 207-213) Mitigating natural dis- 


asters. Lohman, E. United Nations Disaster Relief Co-ordinator 
(UNDRO), Geneva (Switzerland). 1992. (CONF-8810565-: UN- 
DRO/USSR/UNDP training seminar on engineering aspects of 
earthquake risk mitigation: UNDRO/USSR/UNDP training seminar 
on lessons from management of recent earthquakes, and conse- 
quential mudflows; UNDRO/USSR/UNDP training seminar on engi 
In Engineering aspects of earthquake risk mitigation: Lessons from 


management of recent earthquakes, and consequential mudflows 
and landslides: Proceedings of the UNDRO/USSR/UNDP training 
seminars. [256p.] Order Number DE93619211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Floods and storm surges in Bangladesh, cyclones in the Philip- 
pines, earthquakes in Turkey, Mexico, Armenia (USSR) and 
California (USA), volcanoes in Columbia and landslides in Indone- 
sia: all these recent major disasters indicate a trend of rising 
severity of disasters in both developing and developed countries. 
The changing dimensions of these disasters have been population 
growth, urbanization and industrialization. While every effort must 
be made to deconcentrate development (and the population) in 
disaster-prone regions, the fact remains that such a process is 
complex and slow to establish. The vulnerability/disaster/relief spi- 
ral must, and can, be brought under control by means of disaster 
mitigation. (author). 


13860 (UNDRO—-92/05, pp. 215-224) Reorganization of a 
civil defense system. Cuny, F.C. United Nations Disaster Relief 
Co-ordinator (UNDRO), Geneva (Switzerland). 1992. (CONF- 
8810565—-: UNDRO/USSR/UNDP training seminar on engineering 
aspects of earthquake risk mitigation: UNDRO/USSR/UNDP train- 
ing seminar on lessons from management of recent earthquakes, 
and consequential mudflows; UNDRO/USSR/UNDP training semi- 
nar on engi In Engineering aspects of earthquake risk mitigation: 
Lessons from management of recent earthquakes, and 
consequential mudflows and landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars. [256p.] Order Number 
DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper sets out a step-by-step procedure under which a typi- 
cal civil defense system might be reorganized and decentralized to 
form a more community-based emergency response organization. 
This procedure is based on an analysis of changes in the organi- 
zation and mission of civil defense agencies in large, industrialized 
countries where the trend has been to convert organizations set up 
for civil control following war, to civilian agencies with a broader 
mandate: namely, assisting state and local government to prepare 


for and respond to a wide range of natural and man-made haz- 
ards. (author). 
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13861 (UNDRO-92/05, pp. 225-228) Restoration and 
strengthening of damaged buildings. Martemianov, A.l.; 
Shaginian, S.G.; Markarian, T.G. United Nations Disaster Relief 
Co-ordinator (UNDRO), Geneva (Switzerland). 1992. (CONF- 
8810565-: UNDRO/USSR/UNDP training seminar on engineering 
aspects of earthquake risk mitigation: UNDRO/USSR/UNDP train- 
ing seminar on lessons from management of recent earthquakes, 
and consequential mudflows; UNDRO/USSFYUNDP training semi- 
nar on engi In Engineering aspects of earthquake risk mitigation: 
Lessons from management of recent earthquakes, and 
consequential mudflows and landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars. [256p.] Order Number 
DE93619211. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BUILDINGS/seismic effects; BUILDINGS/ 
seismic isolation; SEISMIC EFFECTS/mitigation; BUILDINGS; 
CONSTRUCTION; EARTHQUAKES; SAFETY ENGINEERING; 
MITIGATION 


13862 (VTT-TIED-1394) Diffusivity and porosity studies in 
rock matrix: The effect of salinity. Lehikoinen, J. (Technical Re- 
search Centre of Finland, Espoo (Finland). Reactor Lab.); 
Muurinen, A.; Olin, M.; Uusheimo, K.; Valkiainen, M. Technical Re- 
search Centre of Finland, Espoo (Finland). Aug 1992. [28p.] 
Source: OSTI; NTIS; INIS. 

Diffusion of radionuclides in the pores of rock adjacent to frac- 
tures is an important retardation mechanism in the far-field of the 
repository of nuclear waste. The nature of diffusivity and porosity in 
rock was studied as a function of various parameters. The phe- 
nomena of main interest were dead-end porosity, ion-exclusion and 
sorption. The rock types studied were rapakivi granite, granite and 
gneiss, tracer techniques was used as a research method. An 
analytical solution for outdiffusion from a porous cylinder was de- 
veloped by applying a corrected form of Fick's second law for a 
case where part of the pores are so-called dead-end pores. With 
this model the theoretical curve could be closely fitted to the mea- 
sured values. Matrix diffusion was studied in the nature in the 
island of Haestholmen on the coast of the Gulf of Finland, which 
due to postglacial land uplift started to rise from the Baltic Sea 
some 5000 years ago; the land uplift is some 3 mm per year. Rain- 
water has formed a layer of fresh groundwater floating on top of 
the saline layer. The coarse- grained granite bedrock of Haesthol- 
men has been investigated for suitability of an underground 
repository for reactor wastes. 


13863 (VTT-TIED-1399) Element mobility in crystalline 
rock around open fractures at Palmottu. Kumpulainen, H. (Tech- 
nical Research Centre of Finland, Espoo (Finland). Reactor Lab.); 
Valkiainen, M.; Manninen, P.; Pitkaenen, P.; Melamed, A. Technical 
Research Centre of Finland, Espoo (Finland). Sep 1992. [33p.] 
Source: OSTI; NTIS; INIS. 

Rock specimens adjacent to two conducting fractures at a depth 
of about 205 m from the Palmottu uranium deposit, a natural ana- 
logue study site for radionuclide migration, Southern Finland, were 
studied in order to obtain information on element mobility. The drill 
core was sawn in such a way that a series of specimens perpen- 
dicular to the water conducting fracture were obtained for each of 
the fractures. Concentration profiles for a number of elements were 
determined. Uranium series disequilibrium studies as well as petro- 
graphic studies and porosity determinations were also performed. 
In spite of closeness of fractures (only 67 apart) they were different 
in character. Hardly any mobilization was observed for the lower 
fracture but for the upper fracture several elements had been mo- 
bilized, while many remained immobile. Elements such as Na, Ca, 
Al, Si and u were enriched adjacent to the upper fracture. At the 
same time Fe, Sc, Co, S and Cu remained immobile. Elemental 
concentration data provided also for the alteration depth about 25 
mm. The conditions have been reducing for very long times. 


13864 (WHC-EP—0601) A synthesis of ecological data from 
the 100 Areas of the Hanford Site. Weiss, S.G.; Mitchell, R.M. 
Westinghouse Hanford Co., Richland, WA (United States). Oct 
1992. 137p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93003385. Source: OSTI; NTIS; INIS; GPO Dep. 

Complete plant and wildlife species lists for the Hanford Site 
have been compiled, and information on levels of contamination 
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(as current as possible) in biota is presented. A list of major 
species has also been proposed. These are species that are struc- 
turally or functionally important in the ecosystem, are granted 
protective management status, provide an environmental service to 
humans, or serve as a possibly important pathway for contaminant 
movement. From this information, potential indicator species — 
those that might be used to evaluate future prevailing environmen- 
tal conditions at the Hanford Site — have been suggested. Because 
of the vast quantity of information available regarding biota on the 
Hanford Site, and to make review of the two important ecosystems 
(Columbia River and terrestrial) easier, this document discusses 
each ecosystem independently. A large amount of information is 
associated with the aquatic resources of the Columbia River, which 
borders each of the 100 Areas. However, much of the information 
related to terrestrial ecology has been collected in the Arid Lands 
Ecology Reserve and 200 Areas. Therefore, that available informa- 
tion is used for reference here with the assumption that most 
communities in these areas demonstrate a similarity of life forms. 
Also, unique studies conducted on man-made ponds and ditches in 
the 200 Areas that could shed light on Columbia River studies are 
included. 


13865 (WSRC-MS—92-342) Compound random field models 
of multiple scale hydraulic conductivity. Haselow, J.S. (West- 
inghouse Savannah River Co., Aiken, SC (United States)); 
Brannan, J.R. Westinghouse Savannah River Co., Aiken, SC 
(United States). Sep 1992. 36p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-921202-1: Fall meeting of the American Geophysical 
Union, San Francisco, CA (United States), 7-11 Dec 1992). Order 
Number DE93003186. Source: OSTI; NTIS; GPO Dep. 

Enormous amounts of hydrologic data are required to accurately 
simulate subsurface contaminant transport. Effectively supplement- 
ing measurements of hydrologic parameters such as permeability 
and porosity with “soft” information obtained from the interpretation 
of geologic cores and geophysical logs can improve the simulation 
of contaminant transport while reducing the measured data that are 
required. A method is presented herein for generating hydraulic 
conductivity fields comprised of several geological materials with 
hydraulic conductivities that can range over several orders of mag- 
nitude. This method utilizes indicator fields that are designed to 
allow random variation at the megascopic scale but are 
constrained by observations inferred from geophysical logs and ge- 
ologic core data. The statistical description of random hydraulic 
conductivity values of distinct geological materials at the 
macroscopic scale may be obtained by conventional parameter es- 
timation techniques. The combined approach can then be used to 
generate realizations of a hydraulic conductivity field for subse- 
quent use in flow and transport simulations. 


13866 (WSRC-MS—93-017) Geographic information system 
planning for geotechnical and earthquake engineering applica- 
tions at the Savannah River Site, SC. Lee, R. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1993]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-930176—1: Geographic information sys- 
tems and their application in geotechnical earthquake engineering, 
Atlanta, GA (United States), 28 Jan 1993). Order Number 
DE93007635. Source: OSTI; NTIS; GPO Dep. 

The Savannah River Technology Center (SRTC) of the Savan- 
nah River Site is in the planning stages of compiling a geological, 
geophysical, and seismological data base on an industry standard 
Geographic Information System (GIS). The system will serve as a 
tool for management and integration of already collected site 
data,planning for additional investigations, and for special studies 
such as seismic hazard and risk analyses for the Savannah River 
Site (SRS). 


13867 (WSRC-RP-90-1372) Metallurgical Laboratory Haz- 
ardous Waste Management Facility groundwater monitoring 
report for 3Q90. Nichols, R.L. Westinghouse Savannah River Co., 
Aiken, SC (United States). Dec 1990. 44p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE93003645. Source: OSTI; NTIS; GPO Dep. 

The Metallurgical Laboratory Hazardous Waste Management Fa- 
cility (Metlab HWMF) at the Savannah River Plant is subject to the 
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requirements of the Resource Conservation and Recovery Act 
(RCRA) and is currently under interim status regulations. A report 
describing the results of quarterly detection monitoring at the Met- 
lab HWMF is required to meet South Carolina Hazardous Waste 
Management Regulations (Ref. R.61-79.265.94). Ten detection 
monitoring wells around the Metlab HWMF were sampled during 
3Q90. Samples from the detection monitoring wells were sent to 
certified analytical laboratories for analysis. Forty five constituents 
were analyzed per sample and 734 analyses were performed. Two 
lab duplicate analyses and 1 split sample with a blind replicate 
were collected and analyzed to provide Quality Control (QC) infor- 
mation. In addition to the routine analysis of groundwater samples 
performed by both the primary and QC laboratories additional anal- 
yses were performed by the SRS M-Area laboratories. The results 
of these analyses are included in this report. 


13868 (WSRC-RP-92-315) Uranium in the Savannah River 
Site environment. Evans, A.G.; Bauer, L.R.; Haselow, J.S.; 
Hayes, D.W.; Martin, H.L.; McDowell, W.L.; Pickett, J.B. Westing- 
house Savannah River Co., Aiken, SC (United States). 9 Dec 
1992. 95p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93005545. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to consolidate the history of envi- 
ronmental uranium studies conducted by SRS and to describe the 
status of uranium in the environment. The report is intended to be 
a “living document” that will be updated periodically. This draft is- 
sue, February 1992, documents studies that occurred from 1954 to 
1989. Data in this report are taken primarily from annual and semi- 
annual environmental reports for SRS. Semiannual reports were 
published from 1954 through 1962. Annual reports have been pub- 
lished since 1963. Occasionally unpublished data are included in 
this report for completeness. 


13869 (WSRC-RP-92-326) Behavior of mercury, lead, ce- 
sium, and uranyl ions on four SRS soils. Bibler, J.P.; Marson, 
D.B. Westinghouse Savannah River Co., Aiken, SC (United 
States). 20 Mar 1992. 49p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. Order Num- 
ber DE93003378. Source: OSTI; NTIS; INIS; GPO Dep. 

Samples of four Savannah River Site (SRS) soils were tested for 
sorption behavior with Hg*+, Pb*+, UO2*+, and Cs* ions. The pur- 
pose of the study was to determine the selectivity of the different 
soils for these ions alone and in the presence of the competing 
cations, H+ and Ca**. Distribution constants, Kd's, for the test ions 
in various solutions have been determined for the four soils. In 
general, sorption by all of the soils appeared to be more complex 
than a simple ion exchange or adsorption process. In particular, 
the presence of organic matter in soil increased the capacity of the 
soil due to its chelating ability. Similar soils did not react similarly 
toward each metal cation. 


13870 (WSRC-TR-92-54) F-Area Seepage Basins ground- 
water monitoring report, fourth quarter 1991 and 1991 
summary. Westinghouse Savannah River Co., Aiken, SC (United 
States). Mar 1992. 424p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93006330. Source: OSTI; NTIS; INIS; GPO Dep. 

This progress report for fourth quarter 1991 and 1991 summary 
fro the Savannah River Plant includes discussion on the following 
topics: description of facilities; hydrostratigraphic units; monitoring 
well nomenclature; integrity of the monitoring well network; ground- 
water monitoring data; analytical results exceeding standards; 
tritium, nitrate, and pH time-trend data; water levels; groundwater 
flow rates and directions; upgradient versus downgradient results. 


13871 (WSRC-TR-92-285) Sanitary landfill groundwater 
monitoring data: First quarter 1992. Thompson, C.Y. Westing- 
house Savannah River Co., Aiken, SC (United States). May 1992. 
112p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE93005075. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report for first quarter 1992 contains sanitary landfill ground- 
water monitoring data for the Savannah River Plant. The data 
tables presented in this report are copies of draft analytical results 





and therefore do contain errors. These errors will be corrected 
when the finalized data is received from the laboratory. 


13872 (WSRC-TR-92-304) Results of the first quarter tri- 
tium survey of the F- and H-Area seeplines, May 1992. Dixon, 
K.L.; Rogers, V.A. Westinghouse Savannah River Co., Aiken, SC 
(United States). Jul 1992. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE93005076. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Laboratory (now the Savannah River 
Technology Center) conducted an extensive study aimed at charac- 
terizing the groundwater outcropping into Four Mile Creek and its 
associated seepline in 1988 and 1989 (Haselow et al. 1990). As a 
part of this study, these locations were surveyed for tritium, pH, 
and conductivity. Researchers measured low pH values, elevated 
conductivity, and tritium values along the seeplines and determined 
that contaminants leaching from the F—and H—Area seepage 
basins were impacting the areas. 


13873 (WSRC-TR-92-389) H-Area Seepage Basins ground- 
water monitoring report: Second quarter 1992. Westinghouse 
Savannah River Co., Aiken, SC (United States). Sep 1992. 501p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93004591. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During second quarter 1992, tritium, nitrate, nonvolatile beta, 
total alpha-emitting radium (radium-224 and radium-226), gross al- 
pha, mercury, lead, tetrachloroethylene, arsenic, and cadmium 
exceeded the US Environmental Protectio:. Agency Primary Drink- 
ing Water Standards (PDWS) in groundwater samples from 
monitoring wells at the H-Area Seepage Basins (HASB) at the Sa- 
vannah River Plant. This report gives the results of the analyses of 
groundwater from the H-Area Seepage Basin. 


13874 (WSRC-TR-92-392) K-Area and Par Pond Sewage 


Sludge Application Sites groundwater monitoring reports, sec- 


ond quarter 1992. Westinghouse Savannah River Co., Aiken, SC 
(United States). Oct 1992. 52p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACOS-89SR18035. Order 
Number DE93005337. Source: OSTI; NTIS; GPO Dep. 

During second quarter 1992, the three wells at the K-Area 
Sewage Sludge Application Site (KSS wells) and the three wells at 
the Par Pond Sewage Sludge Application Site (PSS wells) were 
sampled for analyses required each quarter or annually by South 
Carolina Department of Health and Environmental Control Con- 
struction Permit 13, 173. This report includes the results of those 
analyses. None of the analyzed constituents exceeded the Primary 
Drinking Water Standard or the Savannah River Site Flag 2 criteria 
at either the K-Area Sewage Sludge Application Site or the Par 
Pond Sewage Sludge Application Site. 


13875 (WSRC-TR-92-395) K-Area Acid/Caustic Basin 
groundwater monitoring report: Second quarter report 1992. 
Thompson, C.Y. Westinghouse Savannah River Co., Aiken, SC 
(United States). Sep 1992. 54p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-89SR18035. Order 
Number DE93004546. Source: OSTI; NTIS; INIS; GPO Dep. 
During second quarter 1992, samples from the seven older KAC 
monitoring wells at the K-Area Acid/Caustic Basin were analyzed 
for herbicides, indicator parameters, major ions, pesticides, ra- 
dionuclides, turbidity, and other constituents. New wells FAC 8 and 
9 received the first of four quarters of comprehensive analyses and 
GC/MS VOA (gas chromatograph/mass spectrometer volatile 
organic analyses). Monitoring results that exceeded the US Envi- 
ronmental Protection Agency's Primary Drinking Water Standards 
(PDWS) or the Savannah River Site (SRS) flagging criteria or tur- 
bidity standards during the quarter are discussed in this report. 


13876 (WSRC-TR-92-397) Metallurgical Laboratory Haz- 
ardous Waste Management Facility (HWMF) groundwater 
monitoring report, second quarter 1992. Thompson, C.Y. West- 
inghouse Savannah River Co., Aiken, SC (United States). Sep 
1992. 105p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93006565. Source: OSTI; NTIS; GPO Dep. 
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During second quarter 1992, 18 groundwater monitoring wells of 
the AMB series at the Metallurgical Laboratory Hazardous Waste 
Management Facility (Met Lab HWMF) were visited for sampling. 
Groundwater samples were analyzed for certain heavy metals, indi- 
cator parameters, radionuclides, volatile organic compounds, and 
other constituents. This report describes the results that exceeded 
the US Environmental Protection Agency Primary Drinking Water 
Standards (PDWS) and the Savannah River Site flagging criteria 
during the quarter. 


13877 (WSRC-TR-92-398) Sanitary landfill groundwater 
monitoring report, second quarter 1992. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). Aug 1992. 117p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93006245. Source: 
OSTI; NTIS; GPO Dep. 

This report contains analytical data for samples taken during 
second quarter 1992 from wells of the LFW series located at the 
sanitary Landfill at the Savannah River Site. This data is submitted 
in reference to the Sanitary Landfill Operating Permit (DWP-087A). 


13878 (WSRC-TR-92-512) Sanitary Landfill groundwater 
monitoring report, third quarter 1992. Thompson, C.Y. Westing- 
house Savannah River Co., Aiken, SC (United States). Nov 1992. 
110p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-89SR18035. Order Number DE93006789. 
Source: OSTI; NTIS; GPO Dep. 

This report contains analytical data for samples taken during 
third quarter 1992 from wells of the LFW series located at the San- 
itary Landfill at the Savannah River Site. The data are submitted in 
reference to the Sanitary Landfill Operating Permit (DWP-087A). 


13879 (YJT-92-17) Mechanical, thermomechanical and hy- 
draulic analyses of rock mass around a repository for spent 
fuel disposal. Johansson, E. (Saanio and Riekkola Consulting En- 
gineers, Helsinki (Finland)); Hakala, M. Nuclear Waste Commission 
of Finnish Power Companies, Helsinki (Finland). Oct 1992. [99p.] 
(In Finnish). Source: OSTI; NTIS; INIS. 

The near field and far field behaviour of a crystalline rock mass 
around the nuclear waste repository is studied. This overview re- 
port is based on numerical modelling reports found in literature and 
on numerical modelling done in Finland. Teollisuuden Voima Oy’s 
(TVO) preliminary design for the repository was taken into consider- 
ation when assessing the results. The results show that the overall 
stability of the repository is good. Minor instability might occur in 
the vicinity of the emplacement tunnel and the emplacement hole 
when using conservative input parameters. However, the results 
are considered to be preliminary at this stage, all the parameters 
like those for weakness zones are not known well enough. From 
the safety analysis’s point of view the rock mechanical effects are 
very insignificant. The changes in the hydraulic permeability of rock 
mass are small except some single rock joints where the perme- 
ability changes in the vicinity of rooms might be multiple compared 
to the in-situ state. The rock mechanical stability might easily be 
increased by proper support design or by avoiding the critical frac- 
ture zones. The development of numerical codes for modelling the 
rock mass behaviour related to nuclear waste management has 
lately considerably proceeded, still, there are needs to further de- 
velop the codes to build up more detailed description of the near 
field and the far field behaviour of the repository. (orig.). 


13880 (YJT-92-18) Basic rocks in Finland. Piirainen, T. 
(Kivitieto Oy (Finland)); Gehoer, S.; Iljina, M.; Kaerki, A.; Paakkola, 
J.; Vuollo, J. Nuclear Waste Commission of Finnish Power Compa- 
nies, Helsinki (Finland). Oct 1992. [162p.] (in Finnish). Source: 
OSTI; NTIS; INIS. 

Basic igneous rocks, containing less than 52% SiOz, constitute 
an important part of the Finnish Archaean and Proterozoic crust. In 
the Archaean crust exist two units which contain the majority of the 
basic rocks. The Arcaean basic rocks are metavolcanics and situ- 
ated in the Greenstone Belts of Eastern Finland. They are divided 
into two units. The greenstones of the lower one are tholeiites, ko- 
matiites and basaltic komatiites. The upper consists of bimodal 
series of volcanics and the basic rocks of which are Fe-tholeiites, 
basaltic komatiites and komatiites. Proterozoic basic rocks are di- 
vided into seven groups according to their ages. The Proterozoic 
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igneous activity started by the volominous basic magmatism 2.44 
Ga ago. During this stage formed the layered intrusions and re- 
lated dykes in the Northern Finland. 2.2 Ga old basic rocks are 
situated at the margins of Karelian formations. 2.1 Ga aged Fe- 
tholeiitic magmatic activity is widespread in Eastern and Northern 
Finland. The basic rocks of 1.97 Ga age group are met within the 
Karelian Schist Belts as obducted ophiolite complexes but they oc- 
cur also as tholeiitic diabase dykes cutting the Karelian schists and 
Archean basement. The intrusions and the volcanics of the 1.9 Ga 
old basic igneous activity are mostly encountered around the Gran- 
itoid Complex of Central Finland. Subjotnian, 1.6 Ga aged tholeiitic 
diabases are situated around the Rapakivi massifs of Southern Fin- 
land, and postjotnian, 1.2 Ga diabases in Western Finland where 
they form dykes cutting Svecofennian rocks. 


13881 (YJT-92-19) Seismic VSP and HSP surveys on pre- 
liminary investigation areas in Finland for final disposal of 
spent nuclear fuel. Keskinen, J. (Vibrometric Oy, Helsinki (Fin- 
land)); Cosma, C.; Heikkinen, P. Nuclear Waste Commission of 
Finnish Power Companies, Helsinki (Finland). Oct 1992. [111p.] 
Source: OSTI; NTIS; INIS. 

Seismic reflection surveys in boreholes were carried out for Teol- 
lisuuden Voima Oy at five sites in Finland (Eurajoki Olkiluoto, 
Hyrynsalmi Veitsivaara, Konginkangas Kivetty, Kuhmo Romuvaara 
and Sievi Syyry). The vertical Seismic Profiling (VSP) surveys were 
a part of the investigation programme for the final disposal of spent 
nuclear fuel. The purpose was to detect fractured zones, lithologi- 
cal contacts and other anomalies in the structure of the rockmass 
and to determine their position and orientation. Horizontal Seismic 
Profiling (HSP) was used at the Olkiluoto site, additionally to VSP. 
The data has been organized in profiles containing seismograms 
recorded from the same shotpoint (shot gathers). One of the most 
powerful processing methods used with this project has been the 
Image Space Filtering, a new technique, which has been devel- 
oped (in the project) for seismic reflection studies in crystalline 


rock. The method can be applied with other rock types where 
steeply inclined or vertical anomalies are of interest. It acts like a 
multichannel filter, enhancing the reflected events and also as an 
interpretation tool, to estimate the strength and position of the re- 
flectors. This approach has been of great help in emphasizing the 
weak reflections from uneven and sometimes vanishing interfaces 
encountered in crystalline. 


13882 (Y/SUB—92-99928C/6) Solid phase bioremediation of 
petroleum contaminated soils. Potter, C.D. (Science Applications 
International Corp., Oak Ridge, TN (United States)). Oak Ridge Y- 
12 Plant, TN (United States); Science Applications International 
Corp., Oak Ridge, TN (United States). [1992]. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. (CONF-921029-14: Annual Department of Energy 
model conference on waste management and environmental 
restoration, Oak Ridge, TN (United States), 19-22 Oct 1992). Order 
Number DE93002754. Source: OSTI; NTIS; GPO Dep. 

Solid phase bioremediation of petroleum contaminated soil in- 
volves aerobic biodegradation in an above grade treatment bed. 
This treatment technology is proposed for remediating soils contam- 
inated by petroleum from leaking underground fuel storage tanks at 
various sites at the Oak Ridge Y-12 Plant. The treatment technol- 
ogy uses bacteria to degrade the petroleum hydrocarbons. The 
environmentally safe end products of the biodegradation process 
are carbon dioxide and water. A large, relatively level area is re- 
quired to construct the perimeter berms, place the liner, and spread 
the contaminated soil in a 1 to 2 foot thick layer. A porous media is 
placed on top of the liner for protection and for proper drainage of 
leachate. Water, nutrients, and microorganisms are introduced into 
the soil in the treatment bed using conventional agricultural spray- 
ing techniques. Oxygen is supplied to the soil by periodic tilling on 
an “as needed” basis. To prevent soil erosion and to minimize 
leachate production during precipitation events, the treatment bed 
is completely covered by a plastic film. The treatment process is 
expected to require 3 to 8 months after construction is completed. 
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Refer also to citation(s) 12173, 12197, 12217, 12222, 12229, 
12259, 12263, 12689, 12696, 12773, 12796, 12840, 13020, 13400, 
13401, 13403, 13711, 13712, 13756, 13757, 13788, 13793, 13806, 
13811, 13813, 13824, 13825, 13827, 13864, 13969, 13970, 13975, 
13976, 13977, 13978, 13979, 13980, 14013, 14019, 14775 


13883 (DOE/UMTRA-400661-0000) Data for surface ioniza- 
tion and complexation modeling. USDOE Albuquerque 
Operations Office, NM (United States). Uranium Mill Tailings Reme- 
dial Action Project Office. Oct 1990. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-82AL14086. 
Order Number DE93008955. Source: OSTI; NTIS; INIS; GPO Dep. 

Objective is to compile the thermodynamic data for using the ad- 
sorption subroutines in the MINTEQA2 geochemical simulator. As 
a test of the applicability of the sorption subroutines to UMTRA 
(Uranium Mill Tailings Remedical Action) project sites, a test case 
was run using data from Falls City site. Results suggest that ad- 
sorption of uranyl ion onto a mixture of silica (quartz) and goethite 
has limited the mobility of uranium in the groundwater at Falls City. 
Given the limited analytical data, variability in pH and alkalinity in 
groundwater, and variation in sorbent phases, the simulations are 
reasonable (agree within an order of magnitude). Because thermo- 
dynamic data exist for relatively few dissolved constituents and 
their interactions with even fewer mineral phases, the importance 
of adsorption for hazardous constituent attenuation is difficult to as- 
sess. However, the test case indicates that sorption on even two 
minerals can contribute to U distribution. 


13884 (ETDE-IT—93-33) Finite element strategy for analysis 
of discharge of warm water into coastal waters. Andreola, M.; 
Bianchi, S.; Gentile, G.; Gurizzan, A.; Molinaro, P. Centro Infor- 
mazioni Studi Esperienze (CISE), Milan (Italy); Ente Nazionale per 
Energia Elettrica, Milan (Italy). Centro di Ricerca Idraulica e Strut- 
turale. 1992. 10p. (CONF-9204227-1: International conference on 
computer modelling of seas and coastal regions, Southampton 
(United Kingdom), 27-29 Apr 1992). Order Number DE93769318. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper addresses two basic problems connected with the so- 
lution of the Navier Stokes equations: how to avoid oscillations in 
pressure when using elements not satisfying the L.B.B. condition, 
and haw to take advantage of the splitting technique in choosing a 
proper delta to accurately describe convection and diffusion 
circumventing stability restrictions. A presentation of the most sig- 
nificant results complements a short description of the capabilities 
of the MADIAN code in analyzing the physical problem relevant to 
the discharge of warm water from power plants together with the 
distinguishing aspects of the numerical method. 


13885 (GKSS-92/E/15) The turbidity maximum of the 
Weser estuary: Measurements and interpretations. Grabe- 
mann, |. (GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany). Inst. fuer Physik). GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany); Hamburg Univ. (Germany). Fachbereich 15 - Geowis- 
senschaften. 1992. 1141p. (In German). Order Number 
DE93768737. Source: OSTI; NTIS (US Sales Only). 

Long-term measurements with high temporal resolution were 
performed in the turbidity maximum of the Weser estuary in the 
years 1982 to 1987. The time history of suspended matter concen- 
tration within the tidal cycle depends on spatially limited, temporary 
and depletable material sources at the bottom. These temporary 
sources and the turbidity maximum are displaced with changing 
river discharge. The rate of displacement is examined as well as 
the accumulation of suspended matter during times of quasi- 
stationary position of the turbidity maximum. Suspended matter 
fluctuations occuring during the spring-neap cycle, during the year 
and during special events are also presented. Suggestions for fur- 
ther measurements and numerical modelling are given. (orig.) With 
44 figs., 6 tabs. 


13886 (GSF-2/92, pp. 153-176) A direct speciation of 
Cmiill) in natural aquatic systems by time resolved laser- 
induced fluorescence spectroscopy (TRLFS). Wimmer, H. 





(Technische Univ. Muenchen, Garching (Germany). Inst. fuer Ra- 
diochemie); Kim, J.l.; Klenze, R. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Braunschweig (Germany). Inst. 
fuer Tieflagerung. Feb 1992. Contract BMFT KWA 5901. (CONF- 
9110471-—: Workshop on chemical effects in the mine structure, 
Braunschweig (Germany), 8-9 Oct 1991; GSF-TL-3/92). In Chemi- 
cal effects in the mine structure. Proceedings. 257p. Order 
Number DE93771665. Source: OSTI; NTIS (US Sales Only); INIS. 

The direct speciation of Cmi(Ill) traced in three different Gorleben 
groundwaters is performed in very dilute concentrations from 
7.8x10-® mol L—" to 6.3x10—® mol L—-', which are below the solu- 
bility of Cm(Ill) at the given aquatic neutral pH. As spectroscopic 
references, fluorescence spectra are produced for individual hy- 
droxides, carbonates, humate and fulvate of Cmi(lIll). Parallel to the 
spectroscopic speciation, a thermodynamic speciation is also made 
based on complexation constants of the predominant aquatic 
chemical reactions, i.e. hydrolysis, carbonate complexation and hu- 
mate complexation. (orig/DG). 


13887 (GSF-2/92, pp. 177-201) A study of solid-liquid 
phase equilibria of trivalent lanthanide and actinide ions in 
carbonate systems. Runde, W. (Technische Univ. Muenchen, 
Garching (Germany). Inst. fuer Radiochemie); Meinrath, G.; Kim, 
J.l. GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Braunschweig (Germany). Inst. fuer Tieflagerung. Feb 1992. Con- 
tract BMFT KWA 5901. (CONF-9110471—: Workshop on chemical 
effects in the mine structure, Braunschweig (Germany), 8-9 Oct 
1991; GSF-TL-3/92). In Chemical effects in the mine structure. 
Proceedings. 257p. Order Number DE93771665. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The solid-liquid phase equilibria of trivalent Nd, Eu and Am are 
investigated in carbonate systems of 0.1 M NaClO, under different 
COz partial pressures of 0.03%, 1.0% and 100%. The solid phase 
produced by precipitation in the narrow pH range from 5 to 7 under 
each given COz partial pressure is characterized for its chemical 
state by thermogravimetry in combination with differential thermal 
analysis, X-ray diffraction analysis and FTIR spectroscopy. Under 
0.03% COz partial pressure, the solid phase found is MOHCOs, 
while Mz(CO3)3 is produced under 1.0% and 100% COz2 partial 
pressure. The metal ion concentration at equilibrium with a given 
solid phase under controlled CO. partial pressure is analysed by 
spectroscopic speciation supported by ICP-OES for Nd and Eu and 
liquid scintillation counting for Am. (orig/DG). 


13888 (GSF-2/92, pp. 203-214) Lead adsorption in the Gor- 
leben aquifer - model development, verification and validation. 
Koss, V. (Technische Univ. Berlin (Germany). Inst. fuer Energi- 
etechnik). GSF - Forschungszentrum fuer Umwelt und Gesundheit 
GmbH, Braunschweig (Germany). Inst. fuer Tieflagerung. Feb 
1992. (In German). Contract BMFT KWA 5901. (CONF-9110471-: 
Workshop on chemical effects in the mine structure, Braunschweig 
(Germany), 8-9 Oct 1991; GSF-TL-3/92). In Chemical effects in 
the mine structure. Proceedings. 257p. Order Number 
DE93771665. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on sorption experiments, groundwater analysis, and the 
cation exchange capacity of sandy and coherent Gorleben 
sediment-groundwater systems, lead adsorption is described by 
means of a simple surface complex model. The model is validated 
by the lead adsorption dependence on the added citrate content of 
the groundwater. The apparent formation constant of the surface 
complex derived for Gorleben systems also describes lead adsorp- 
tion to y-Al2O3. (orig./DG). 


13889 (GTK-YST-—79) Hydrogeologiset tutkimukset Out- 
okummun Sukkulansalossa 1991. Ahonen, L.; Hakkarainen, V. 
Geological Survey of Finland, Espoo (Finland). 1992. [49p.] 
Source: OSTI; NTIS; INIS. 

The present study is a continuation of a deep groundwater re- 
search program in the Outokumpu region, Eastern Finland. The 
aim of the study is to improve the understanding of the factors and 
processes contributing to the evolution of saline deep bedrock wa- 
ters. A general target of the work is to produce reference data for 
the hydrogeological and mineralogical investigations involved in the 
nuclear waste disposal research. 
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13890 (NRCN(TN)-139) Development of a computer pro- 
gram for the determination of CaCO, precipitation level using 
the Langellier Index and precipitation potential. Hayon, J.; Bet- 
telheim, Josseph Armand. Israel Atomic Energy Commission, 
Beersheba (israel). Nuclear Research Center-Negev. Dec 1992. 
[22p.] (In Hebrew). Source: OSTI; NTIS (US Sales Only); INIS. 

The precipitation level of CaCO; in water cooling towers can be 
related to two parameters:. Langellier Index and precipitation po- 
tential. These two parameters were calculated using a computer 
program which takes into consideration the temperature, pH, the 
calcium ion, bicarbonate concentration as well as the total dis- 
solved solids (TDS) concentration (authors). 


13891 (ORNL/TM-10399) First annual report on the Biolog- 
ical Monitoring and Abatement Program at Oak Ridge National 
Laboratory. Loar, J.M. (ed.) (Oak Ridge National L); Adams, S.M.; 
Blaylock, B.G.; Boston, H.L.; Frank, M.L.; Garten, C.T.; Houston, 
M.A.; Kimmel, B.L.; Ryon, M.G.; Smith, J.G.; Southworth, G.R.; 
Stewart, A.J.; Walton, B.T.; Berry, J.B.; Talmage, S.S. Oak Ridge 
National Lab., TN (United States). Aug 1992. 266p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93003679. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Environmental Sciences Division Publication No. 2915. 

As a condition of the National Pollutant Discharge Elimination 
System (NPDES) permit issued to Oak Ridge National Laboratory 
(ORNL) on April 1, 1986, a Biological Monitoring and Abatement 
Program (BMAP) was developed for White Oak Creek (WOC); se- 
lected tributaries of WOC, including Fifth Creek, First Creek, 
Melton Branch, and Northwest Tributary; and the Clinch River. 
BMAP consists of seven major tasks that address both radiological 
and nonradiological contaminants in the aquatic and terrestrial en- 
virons on-site and the aquatic environs off-site. These tasks are (1) 
toxicity monitoring; (2) bioaccumulation monitoring of nonradiologi- 
cal contaminants in aquatic biota; (3) biological indicator studies; 
(4) instream ecological monitoring; (5) assessment of contaminants 
in the terrestrial environment; (6) radioecology of WOC and White 
Oak Lake (WOL); and (7) contaminant transport, distribution, and 
fate in the WOC embayment-Clinch River-Watts Bar Reservoir sys- 
tem. This document, the first of a series of annual reports 
presenting the results of BMAP, describes studies that were con- 
ducted from March through December 1986. 


13892 (PINSTECH-RIAD-129) Measurement of carbon-14 in 
hydrological samples. Hussain, S.D. (Pakistan Inst. of Nuclear 
Science and Technology, Islamabad (Pakistan). Radiation and Iso- 
tope Application Div.). Pakistan Inst. of Nuclear Science and 
Technology, Islamabad (Pakistan). Radiation and Isotope Applica- 
tion Div. Nov 1991. [54p.] Source: OSTI; NTIS (US Sales Only); 
INIS. 

Thermal neutrons produced by cosmic rays or nuclear weapon 
tests interact with atmospheric nitrogen resulting in the formation of 
radiocarbon which, after oxidation into carbon dioxide, follows the 
natural carbon cycle. The partial pressure of carbon dioxide in the 
soil is several times that in the atmosphere due to plant root respi- 
ration and decay of organic matter. Water absorbs biogenic carbon 
dioxide while percolating through the unsaturated zone. The carbon 
content of groundwater is mainly in the form of bicarbonate ions. 
The extraction of carbon from water sample as barium carbonate is 
carried out in the field. Benzene is synthesised from the carbonate 
sample. The activity of radiocarbon in the synthesised benzene is 
determined by using a liquid scintillation analyzer. Details of sam- 
pling procedure, benzene synthesis, counter calibration and 
treatment of sample data have been given. 7 figs. (author). 


13893 (PINSTECH-RIAD-130) An isotopic approach to 
study the recharge mechanism in Haripur plain contribution to 
the area from Tarbela and Khanpur lakes. Sajjad, M.|.; Tasneem, 
M.A.; Khan, |.H.; Ahmad, M.; Akram, W. Pakistan Inst. of Nuclear 
Science and Technology, Islamabad (Pakistan). Radiation and |so- 
tope Application Div. Jan 1992. [26p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Environmental isotopic investigation were carried out in Haripur 
plain to determine the recharge mechanism in the area. The 
Haripur plain is bounded by river Doar (that falls in Tarbela lake) in 
the north mountain ranges in the east and west, while the river 
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Haro flows on the south eastern boundary upon which Khanpur 
dam has been built. Effort were made to identify the different 
sources which recharge the aquifer in the area. Isotopic data re- 
veals that the major source of recharge is the rainfall on adjoining 
hills There is no contribution of Tarbela and Khanpur lakes. The 
residence time varies from a few years to more than fifty years de- 
pending upon the geology of the area. 14 figs. (author). 


13894 (PINSTECH-RIAD—132) Isotopic study of waterlog- 
ging and salinization in Peshawar valley. Qureshi, R.M.; Sajjad, 
M.l.; Ahmed, M.; Hussain, S.D.; Tasneem, M.A.; Fritz, P. Pakistan 
Inst. of Nuclear Science and Technology, Islamabad (Pakistan). 
Radiation and Isotope Application Div. Apr 1992. [30p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

A detailed account of the application of isotope and geochemical 
techniques in the study of waterlogging and selenization of agricul- 
tural lands in Peshawar valley area is presented. Precipitation 
samples, surface /groundwater samples and aqueous sulphate 
were analysed for tritium and stable isotope ratios of hydrogen, 
oxygen and sulphur. The data show that the artesian aquifer is 
recharged by the precipitation at high mountain whereas local pre- 
cipitation and irrigation canal waters are mainly responsible for the 
recharge and waterlogging in the unconfined aquifer. In some parts 
of the valley, upward leakage from artesian water is found to cause 
waterlogging. The valley area contains water recharged after 1953. 
The chemical quality of the shallow groundwater is quite poor as 
compared to that of deep groundwater. 18 figs. (author). 


13895 (PINSTECH-RIAD-133) Study of groundwater 
recharge in Rechna Doab using isotope techniques. Sajjad, 
M.l.; Tasneem, M.A.; Ahmed, M.; Hussain, S.D.; Khan, |.H.; Akram, 
W. Pakistan Inst. of Nuclear Science and Technology, Islamabad 
(Pakistan). Radiation and Isotope Application Div. Apr 1992. [21p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Isotopic studies were performed in the Rechna Doab area to 
understand the recharge mechanism, investigate the relative contri- 
butions from various sources such as rainfall, rivers and canal 
system and to estimate the turn over times and replenishment rate 
of groundwater. The isotopic data suggest that the groundwater in 
the project area can be divided into different zones each having its 
own characteristic isotopic composition. The enriched isotopic 
values show rain recharge and depleted isotopic values are associ- 
ated with river/canal system while the intermediate isotopic values 
show a mixing of two or more sources of water. The major contri- 
bution, however, comes from canal system. The isotopic data 
suggest that there is no quick movement of groundwater in the 
area. 18 figs. (author) 


13896 (PNL-8389) Ecological evaluation of proposed 
dredged material from Richmond Harbor. Pinza, M.R. (Bat- 
telle/Marine Sciences Lab., Sequim, WA (United States)); Ward, 
J.A.; Mayhew, H.L.; Word, J.Q.; Niyogi, D.K.; Kohn, N.P. Pacific 
Northwest Lab., Richland, WA (United States); Battelle/Marine Sci- 
ences Lab., Sequim, WA (United States). Oct 1992. 656p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93003256. Source: OSTI; NTIS; INIS; GPO Dep. 

During the summer of 1991, Battelle/Marine Sciences Laboratory 
(MSL) was contracted to conduct sampling and testing of sedi- 
ments proposed for dredging of Richmond Harbor, California. The 
MSL collected sediment cores to a depth of —40 ft MLLW (—38 ft 
+ 2 ft overdepth) from 28 (12-in. core) and 30 (4-in. core) stations. 
The sediment cores were allocated to six composite samples re- 
ferred to as sediment treatments, which were then subjected to 
physical, chemical, toxicological, and bioaccumulation testing. 
Physical and chemical parameters included grain size, total organic 
carbon (TOC), total volatile solids (TVS), oil and grease, total 
petroleum hydrocarbons (TPH), polynuclear aromatic hydrocarbons 
(PAH), chlorinated pesticides, polychlorinated biphenyis (PCBs), 
priority pollutant metals, and butyltins. The results from the test 
treatments were compared to results from five reference treatments 
representative of potential in-bay and offshore disposal sites. 


13897 (WSRC-RP-92-368) Synoptic surveys of major 
reservoirs in South Carolina, 1988-1989. Bowers, J.A. Westing- 
house Savannah River Co., Aiken, SC (United States). Mar 1992. 
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58p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93003183. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Comprehensive synoptic surveys of ten South Carolina airs (L 
Lake, Savannah River Site (SRS), Par Pond, SRS, Pond B, SRS, 
Lake Moultrie, Lake Marion, Lake Murray, Lake Monticello, Lake 
Robinson, Lake Richard B. Russell, and Lake Greenwood) were 
performed to characterize and compare these basins with regard to 
water quality, trophic status, and community structure during 
September 1988 and September 1989. All of the reservoirs were 
mesoeutrophic to eutrophic having significantly greater productivity 
rates than oligotrophic ecosystems. This report presents and dis- 
cusses the results of these surveys. 
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13898 (DOE/ER/20024-1) [Signal transduction in plant de- 
velopment: Chemical and biochemical approaches to receptor 
identification]: [Annual report, May 15, 1991—-May 14, 1993]. 
Lynn, D.G. Chicago Univ., IL (United States). [1992]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-91ER20024. Order Number DE93009105. Source: OSTI; 
NTIS; GPO Dep. 

We have pursued inhibitor development and found that the in- 
hibitors both the cyclopropyl- and oxiranequinones are intolerant of 
other substituents on the quinone nucleus and are only marginally 
tolerant to substitution on the three-membered rings. The tritiated 
cyclopropane and oxirane benzoquinones were prepared as la- 
beled inhibitors. The material from each step of the fractionation 
procedure were evaluated for NAD(P)H 2,6-DMBQ oxidoreductase 
activity that was inhibited by the cyclopropyl and oxirane com- 
pounds. A single activity was identified; one that fractionated not 
with the plasma membranes. It required several hours of incubation 
to inhibit the activity with the cyclopropylquinone, similar to the time 
dependence for the in vivo inhibition. 


13899 (DOE/ER/61129-2) Applying machine learning tech- 
niques to DNA sequence analysis: Progress report, Year 2, 
February 14, 1992~December 11, 1992. Shavlik, J.W. (Wisconsin 
Univ., Madison, WI (United States). Dept. of Computer Sciences); 
Noordewier, M.O. Wisconsin Univ., Madison, WI (United States). 
Dept. of Computer Sciences. [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER61129. 
Order Number DE93007957. Source: OSTI; NTIS; GPO Dep. 

We are primarily developing a machine teaming (ML) system 
that modifies existing knowledge about specific types of biological 
sequences. It does this by considering sample members and 
nonmembers of the sequence motif being teamed. Using this infor- 
mation, our teaming algorithm produces a more accurate 
representation of the knowledge needed to categorize future se- 
quences. Specifically, our KBANN algorithm maps inference rules 
about a given recognition task into a neural network. Neural net- 
work training techniques then use the training examples to refine 
these inference rules. We call these rules a domain theory, follow- 
ing the convention in the machine teaming community. We have 
been applying this approach to several problems in DNA sequence 
analysis. In addition, we have been extending the capabilities of 
our teaming system along several dimensions. We have also been 
investigating parallel algorithms that perform sequence alignments 
in the presence of frameshift errors. 


13900 (DOE/ER/61371—1) Foundations for a_ syntatic 
pattern recognition system for genomic DNA sequences: [An- 
nual] report, 1 December 1991-31 March 1993. Searles, D.B. 
Pennsylvania Univ., Philadelphia, PA (United States). Board of 
Trustees. Mar 1993. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER61371. Order Number 
DE93009773. Source: OSTI; NTIS; GPO Dep. 


12303, 13271, 13908, 





The goal of the proposed work is the creation of a software sys- 
tem that will perform sophisticated pattern recognition and related 
functions at a level of abstraction and with expressive power be- 
yond current general-purpose pattern-matching systems for 
biological sequences; and with a more uniform language, environ- 
ment, and graphical user interface, and with greater flexibility, 
extensibility, embeddability, and ability to incorporate other algo- 
rithms, than current special-purpose analytic software. 


13901 (DOE/PC/88920-T27) Effect of thiamine hydrochlo- 
ride on the redox reactions of iron at pyrite surface: [Fourth 
quarterly techical progress report, September 1990-November 
1990]. Pesic, B.; Oliver, D.J. Idaho Univ., Moscow, ID (United 
States). [1990]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-88PC88920. Order Number 
DE93008894. Source: OSTI; NTIS; GPO Dep. 

The present investigation is a part of our studies on the electro 
chemical aspects of pyrite bioleaching involving Thiobacillus fer- 
rooxidans. Previously (1,2) we have examined the effect of T. 
ferrooxidans and their metabolic products on the redox reactions of 
Fe*+/Fe>+ couple at the pyrite surface. Results obtained suggest 
that beyond 1. 5 days during their growth in a batch fermenter, the 
bacteria and their metabolic products completely cover the pyrite 
surface and shut down all electron transfer across the electrode- 
solution interface. In addition, it has been observed that the bacteria 
serve as the nucleation site for jarosite formation, which is found 
detrimental to bioleaching. In the present work we have focussed 
on the effect of the presence of vitamins on the redox chemistry of 
iron. Our examination of the effect of the presence of thiamine hy- 
drochloride in the redox behavior of Fe®+/Fe*+ at the pyrite surface 
has revealed that thiamine hydrochloride does not undergo chemi- 
cal interaction with ferrous or ferric iron. However, it may adsorb 
onto the pyrite surface causing polarization of the pyrite electrode. 


13902 (IC-92/331) Conference on chemical evolution and 
the origin of life: Summaries. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [26p.] (CONF-9210301—: Confer- 
ence on chemical evolution and the origin of life, Trieste (Italy), 
26-30 Oct 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

This report contains 19 summaries of papers presented at the 
Conference on Chemical Evolution and the Origin of Life held at 
the International Centre for Theoretical Physics. Separate indexing 
is provided for each summary. 


13903 (IS-T-1596) Novel separation and detection meth- 
ods of DNA fragments in electrophoresis. Chan, King Cheung. 
Ames Lab., IA (United States). 27 Jan 1993. 120p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE93007539. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A charge-coupled device (CCD) based electrophoresis system 
was developed. The system allowed non-destructive, sensitive, and 
on-line detection of native DNA in slab-gel electrophoresis via 
ultraviolet absorption measurement. The detection limit of double- 
stranded DNA fragment was 5 ng per band. Since the amount of 
DNA used in this experiment was typical, the CCD-based system 
could be readily implemented in molecular biology. Gel-filled and 
non-gel sieving capillary electrophoresis was developed for rapid 
and efficient separation of double-stranded DNA fragments. For the 
gel-filled CE separation a new gel matrix, the HydroLink gel (HL), 
was used. The HL capillary gel was easier to cast than the poly- 
acrylamide capillary gel. For the non-gel separation, a GC capillary 
was used as the separation chamber, and cellulose additive was 
included in the electrophoresis as the sieving medium. Indirect fluo- 
rometry was applied in non-gel and gel electrophoresis for the 
detection of DNA fragments. This method allowed non-destructive 
and on-line detection of DNA during electrophoresis. The amount 
of DNA used with this method was comparable to those obtained 
with absorption measurement. 


13904 


(LA-UR-93-362) DNA sequencing by a _ single 
molecule detection of labeled nucleotides sequentially cleaved 
from a single strand of DNA. Goodwin, P.M. (Los Alamos Na- 
tional Lab., NM (United States)); Schecker, J.A.; Wilkerson, C.W.; 
Hammond, M.L.; Ambrose, W.P.; Jett, J.H.; Martin, J.C.; Marrone, 
B.L.; Keller, R.A.; Haces, A.; Shih, P.J.; Harding, J.D. Los Alamos 
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National Lab., NM (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930159-8: International Society for Optical 
Engineering (SPIE) conference, Los Angeles, CA (United States), 
16-23 Jan 1993). Order Number DE93007331. Source: OSTI; 
NTIS; GPO Dep. 

We are developing a laser-based technique for the rapid se- 
quencing of large DNA fragments (several kb in size) at a rate of 
100 to 1000 bases per second. Our approach relies on fluorescent 
labeling of the bases in a single fragment of DNA, attachment of 
this labeled DNA fragment to a support, movement of the sup- 
ported DNA into a flowing sample stream, sequential cleavage of 
the end nucleotide from the DNA fragment with an exonuclease, 
and detection of the individual fluorescently labeled bases by laser- 
induced fluorescence. 


5503 Cytology 


13905 (LA-UR-93-0042) Resolution of heterogeneous fluo- 
rescence emission signals and decay lifetime measurement on 
fluorochrome-labeled cells by phase-sensitive FCM. Steinkamp, 
J.A.; Crissman, H.A. Los Alamos National Lab., NM (United 
States). [1993]. 13p. Sponsored by Department of Health and Hu- 
man Services, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Grant P41-RR01315. (CONF-930159—15: Inter- 
national Society for Optical Engineering (SPIE) conference, Los 
Angeles, CA (United States), 16-23 Jan 1993). Order Number 
DE93007357. Source: OSTI; NTIS; GPO Dep. 

A phase-sensitive flow cytometer has been developed to resolve 
signals from heterogeneous fluorescence emission spectra and 
quantify fluorescence decay times on cells labeled with fluorescent 
dyes. This instrument combines flow cytometry (FCM) and fluores- 
cence spectroscopy measurement principles to provide unique 
capabilities for making phase-resolved measurements on single 
cells in flow, while preserving conventional FCM measurement ca- 
pabilities. Stained cells are analyzed as they pass through an 
intensity-modulated (sinusoid) laser excitation beam. Fluorescence 
is measured orthogonally using a s barrier filter to block scattered 
laser excitation light, and a photomultiplier tube detector output sig- 
nals, which are shifted in phase from a reference signal and 
amplitude demodulated, are processed by phase-sensitive detec- 
tion electronics to resolve signals from heterogeneous emissions 
and quantify decay lifetimes directly. The output signals are dis- 
played as frequency distribution histograms and bivariate diagrams 
using a computer-based data acquisition system. Results have 
demonstrated signal phase shift, amplitude demodulation, and av- 
erage measurement of fluorescence lifetimes on stained cells; a 
detection limit threshold of 300 to 500 fluorescein isothiocyanate 
(FITC); fluorescence measurement precision of 1.3% on alignment 
fluorospheres and 3.4% on propidium iodide (Pl)-stained cells; the 
resolution of Pl and FITC signals from cells stainedin combination 
with Pl and FITC, based on differences in their decay lifetimes; 
and the ability to measure single decay nines by the two-phase, 
phase comparator, method. 


5504 Genetics 
Refer also to citation(s) 13517, 13899, 13900, 13904 


13906 (ANUMCS-TM-173) Accessing integrated genomic 
data using GenoBase: A tutorial, Part 1. Overbeek, R.; Price, M. 
Argonne National Lab., IL (United States). Mathematics and Com- 
puter Science Div. Jan 1993. 5ip. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93007270. Source: OSTI; NTIS; GPO Dep. 

GenoBase integrates genomic information from many existing 
databases, offering convenient access to the curated data. This 
document is the first part of a two-part tutorial on how to use 
GenoBase for accessing integrated genomic data. 


13907 (CONF-930159-16) Development of resonance 
ionization spectroscopy for genome mapping and DNA se- 
quencing using stable isotopes as DNA labels. Jacobson, K.B. 
(Oak Ridge National Lab., TN (United States)); Doktycz, M.J.; 
Sachleben, R.A.; Brown, G.M.; Larimer, F.W.; Arlinghaus, H.F. Oak 
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Ridge National Lab., TN (United States). [1993]. 10p. Sponsored 
by USDOE, Washington, DC (United States); Department of Health 
and Human Services, Washington, DC (United States). 
DOE Contract AC05-840R21400 ;FG05-91ER81235. Contract 
IR43CA54627-01. From International Society for Optical Engineer- 
ing (SPIE) conference; Los Angeles, CA (United States); 16-23 Jan 
1993. Order Number DE93007815. Source: OSTI; NTIS; GPO Dep. 

Stable isotopes can be used as alternatives to radioisotopes or 
fluorescent DNA labels. After the labeled DNA has been banded 
on electrophoresis gels the stable isotopes may be located by 
scanning the gel with resonance ionization spectroscopy. Methods 
for synthesizing appropriate labels and for detecting isotopes of 
iron and tin directly on polyacrylamide gels are described. 


13908 (DOE/ER/60689-2) Molecular mapping of chromo- 
somes 17 and X: Progress report. Barker, D.F. Utah Univ., Salt 
Lake City, UT (United States). Dept. of Medical Informatics. [1989]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER60689. Order Number DE93009366. Source: 
OSTI; NTIS; GPO Dep. 

The basic aims of this project are the construction of high density 
genetic maps of chromosomes 17 and X and the utilization of these 
maps for the subsequent isolation of a set of physically overlapping 
DNA segment clones. The strategy depends on the utilization of 
chromosome specific libraries of small (1-15 kb) segments from 
each of the two chromosomes. Since the time of submission of our 
previous progress report, we have refined the genetic map of 
markers which we had previously isolated for chromosome 17. We 
have completed our genetic mapping in CEPH reference and NF1 
families of 15 markers in the pericentric region of chromosome 17. 
Physical mapping results with three probes, were shown be in very 
close genetic proximity to the NFi gene, with respect to two 
translocation breakpoints which disrupt the activity of the gene. All 
three of the probes were found to lie between the centromere and 
the most proximal translocation breakpoint, providing important ge- 
netic markers proximal to the NF1 gene. Our primary focus has 
shifted to the X chromosome. We have isolated an additional 30 
polymorphic markers, bringing the total number we have isolated to 
over 80. We have invested substantial effort in characterizing the 
polymorphisms at each of these loci and constructed plasmid sub- 
clones which reveal the polymorphisms for nearly all of the loci. 
These subclones are of practical value in that they produce simpler 
and stronger patterns on human genomic Southern blots, thus im- 
proving the efficiency of the genetic mapping experiments. These 
subclones may also be of value for deriving DNA sequence infor- 
mation at each locus, necessary for establishing polymerase chain 
reaction primers specific for each locus. Such information would al- 
low the use of each locus as a sequence tagged site. 


13909 (DOE/ER/61144—T4) [An homologous recombination 
strategy to directly clone mammalian telemeres]: Progress re- 
port. Salk Inst. for Biological Studies, San Diego, CA (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-91ER61144. Order Number 
DE93008887. Source: OSTI; NTIS; GPO Dep. 

We have pursued three goals over the past year. The first in- 
volved determining whether the HARY vector could be used for 
homologous integration in the human genome. The second was to 
ascertain whether inserted sequences could be amplified in prefer- 
ence to the endogenous DHFR genes. The third was to determine 
if the HARY insertion could provide an anchor point for long range 
restriction mapping. The progress in each goal is described. 


13910 (DOE/ER/61148-1) Justice and the Human Genome 
Project. Murphy, T.F.; Lappe, M. (eds.). Illinois Univ., Chicago, IL 
(United States). [1992]. 258p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91ER61148. (CONF- 
9211183—: Justice and the human genome project, Chicago, IL 
(United States), 8-9 Nov 1992). Order Number DE93007021. 
Source: OSTI; NTIS; GPO Dep. 

Most of the essays gathered in this volume were first presented 
at a conference, Justice and the Human Genome, in Chicago in 
early November, 1991. The goal of the, conference was to con- 
sider questions of justice as they are and will be raised by the 
Human Genome Project. To achieve its goal of identifying and elu- 
cidating the challenges of justice inherent in genomic research and 
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its social applications the conference drew together in one forum 
members from academia, medicine, and industry with interests di- 
vergent as rate-setting for insurance, the care of newborns, and 
the history of ethics. The essays in this volume address a number 
of theoretical and practical concerns relative to the meaning of ge- 
nomic research. 


13911 (DOE/ER/61399-1) Chimera-free, high copy number 
YAC libraries and efficient methods of analysis: Technical 
progress report. Collaborative Research, Inc., Bedford, MA 


(United States). [1992]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-92ER61399. Order Num- 
ber DE93008551. Source: OSTI; NTIS; GPO Dep. 

Evidence is accumulating to indicate that the mouse genome 
YAC library constructed in a rad52 host strain is quite low in 
chimeric YACs and in unstable YACs. We have optimized the 
transformation efficiency of two recombination-deficient strains 
which are isogenic with CGY2570. They are the rad52 strain 
CGY2872 and the rad52 rad] strain CGY2897. The genotype of 
these gene-disrupted strains was verified by testing the uv and 
MMS sensitivity of the strains. These recombination-deficient 
strains grow about 10% slower than the isogenic wild-type strain 
and transform somewhat less efficiently. However, by optimizing 
the parameters described above, we have obtained reproducible 
transformation efficiencies which are only about 4-fold and 8-fold 
poorer than that of the isogenic wild-type strain. Using this proce- 
dure, we have obtained over 5,000 YACs of about 200 kb average 
size in the rad52 host and several thousand YACs of about 400— 
500 kb average size in the rad52 and rad52 rad! hosts. Therefore, 
all of the procedures are now in place to build a total human 
genome library in a recombination deficient host. 


13912 (ORNL/M—2588) Human Genome Program. Oak 
Ridge National Lab., TN (United States). Jan 1993. 259p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (CONF-930251—: 3. human genome program 
contractor-grantee workshop, Santa Fe, NM (United States), 7-10 
Feb 1993). Order Number DE93006842. Source: OSTI; NTIS; 
GPO Dep. 

The DOE Human Genome program has grown tremendously, as 
shown by the marked increase in the number of genome-funded 
projects since the last workshop held in 1991. The abstracts in this 
book describe the genome research of DOE-funded grantees and 
contractors and invited guests, and all projects are represented at 
the workshop by posters. The 3-day meeting includes plenary 
sessions on ethical, legal, and social issues pertaining to the avail- 
ability of genetic data; sequencing techniques, informatics support; 
and chromosome and cDNA mapping and sequencing. 


5505 Metabolism 
Refer also to citation(s) 13916, 13925 


13913 (DOE/ER/13890-T1) D-erythroascorbic acid: Its 
preparations, chemistry, and metabolism (fungi and plants): 
Final report. Loewus, F.A. (Washington State Univ., Pullman, WA 
(United States). Inst. of Biological Chemistry); Seib, P.A. Washing- 
ton State Univ., Pullman, WA (United States). Inst. of Biological 
Chemistry; Kansas State Univ., Manhattan, KS (United States). 
Dept. of Grain Science and Industry. [1991]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
88ER13890. Order Number DE93008916. Source: OSTI; NTIS; 
GPO Dep. 

The origin of oxalate in plants has received considerable atten- 
tion and glycolate metabolism has been generally regarded as a 
prime precursor candidate although studies on the metabolism of L- 
ascorbic acid single out that plant constituent as well. Experiments 
with oxalate-accumulating plants that contain little or no tartaric acid 
revealed the presence of a comparable L-ascorbic acid metabolism 
with the exception that the cleavage products were oxalic acid and 
L-threonic acid or products of L-threonic acid metabolism. A rea- 
sonable mechanism for cleavage of L-ascorbic acid at the endiolic 
bond is found in studies on the photooxygenation of L-ascorbic 
acid. Presumably, analogs of L-ascorbic acid that differ only in the 





substituent at C4 also form a hydroperoxide in the presence of al- 
kaline hydrogen peroxide and subsequently yield oxalic acid and 
the corresponding aldonic acid or its lactone. We became inter- 
ested in such a possibility when we discovered that L-ascorbic acid 
was rare or absent in certain yeasts and fungi whereas a 
L-ascorbic acid analog, D-glycero-pent-2-enono- 1,4-lactone (D- 
erythroascorbic acid), was present. It has long been known that 
oxalate occurs in yeasts and fungi and its production plays a role 
in plant pathogenesis. As to the biosynthetic origin of fungal oxalic 
acid there is little information although it is generally assumed that 
oxaloacetate or possibly, glycolate, might be that precursor. 


13914 (LBL-33252) Bacterial chromate reduction and prod- 
uct characterization. Mehlhorn, R.J. (Lawrence Berkeley Lab., CA 
(United States)); Buchanan, B.B.; Leighton, T. Lawrence Berkeley 
Lab., CA (United States). Nov 1992. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO3-76SF00098. 
(CONF-930482-4: 2. international symposium in situ and on-site 
bioreclamation, San Diego, CA (United States), 5-8 Apr 1993). Or- 
der Number DE93007698. Source: OSTI; NTIS; INIS; GPO Dep. 

Bacillus subtilis reduced hexavalent chromate to trivalent chro- 
mium under either aerobic or anaerobic conditions. Reduction of 
CR(VI) and appearance of extracellular Cr(Ill) were demonstrated 
by electron spin resonance and spectrophotometry. Chromate 
reduction was stimulated more than five-fold by freeze-thawing, in- 
dicating that intracellular reductases or chemical reductants reduce 
chromate more rapidly than do intact cells. Moderately concen- 
trated cells (10% pellet volume after centrifugation) reduced 
approximately 40 4M chromate/min (2 mg Cr/1-min) when exposed 
to 100 uM chromate (5 mg Cr/1). Highly concentrated cells (70% 
pellet volume) reduced more than 99.8% of 2 mM chromate (100 
mg Cr/1) within 15 min. This rate of chromate reduction was of the 
same order of magnitude as the rate of respiration in aerobic cells. 
A substantial fraction of the reduction product (ca. 75%) was extra- 
cellular Cr(M), which couid readily be separated from the cells by 
centrifugation. At high chromate concentrations, some fraction of 
reduced CR(VI) appeared to be taken up by cells, consistent with a 
detection of intracellular paramagnetic products. At low chromate 
concentrations, undefined growth medium alone reduced Cr(VI), 
but at a slow rate, relative to cells. Under appropriate conditions, 
B. subtilis appears to be an organism of choice for detoxifying 
chromate-contaminated soil and water. 


5506 Medicine 
Refer also to citation(s) 12900, 13517, 13905, 14015 


13915 (BNL-48322) A comparison of the dose RBE and 
the biological dosimetry approaches for treatment planning in 
BNCT. Laster, B.H. (Brookhaven National Lab., Upton, NY (United 
States)); Liu, H.B.; Gordon, C.R.; Bond, V.P. Brookhaven National 
Lab., Upton, NY (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9209280—-8: Neutron capture therapy for 
cancer, Columbus, OH (United States), 13-17 Sep 1992). Order 
Number DE93006646. Source: OSTI; NTIS; GPO Dep. 

Treatment planning for clinical trials with boron neutron capture 
therapy (BNCT) is complicated substantially by the fact that the ra- 
diation field generated by the activating external neutron beam is 
composed of several different types of radiation, i.e., fast neutrons, 
recoil protons from elastic collisions with hydrogen, gamma rays 
from the reactor and from neutron capture by body hydrogen, 
protons from nitrogen capture, and the products of the NCT interac- 
tion. Furthermore, the relative contribution of each type of radiation 
varies with depth in tissue. Because each of these radiations has 
its own RBE, and the RBE of the fast neutron component will not 
be constant as the neutron spectrum changes with depth, the prob- 
lem of predicting the severity of the biological effect, in depth, 
becomes complex indeed. In order to attack this problem, Monte 
Carlo calculations of dose, checked against benchmark measure- 
ments, are employed. Two approaches are then used to assess the 
severity of the effect. In the first, the effective dose (Def) is deter- 
mined by summing the products of (D-RBE) for each radiation. The 
other approach involves placing cells at the location for which the 
Der was calculated. Using a dose-response curvefrom a low-LET 
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radiation, e.g. 'S7Cs gamma rays (D.ca), the photon equivalent 
dose (PED, or Dp) can be determined. If the RBE values used are 
correct, the Der and the Dp should be essentially identical. 


13916 (BNL-48510) Drug pharmacokinetics and pharmaco- 
dynamics: Technological considerations. Fowler, J.S.; Volkow, 
N.D.; Wolf, A.P. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9211180—1: National Institute of Neurological Disorders and Stroke 
PET workshop, Bethesda, MD (United States), 9-10 Nov 1992). 
Order Number DE93007283. Source: OSTI; NTIS; INIS; GPO Dep. 

Additionally, the use of PET to examine drug pharmacokinetics 
and pharmacadynamics and the relationship of these properties to 
the behavioral, therapeutic and toxic properties of drugs and sub- 
stances of abuse is emerging as a powerful new scientific tool. The 
pharmacokinetic properties of a drug, which comprises all of the 
biological processes which determine the fraction of the drug avail- 
able, can be measured using the labeled drug itself. For example, 
the labeled drug can be used to measure the absolute uptake, re- 
gional distribution and kinetics of a drug at its site of action in the 
body. Additionally the labeled drug and whole body its labeled 
metabolites and thus provide information an potential toxic effects 
as well as tissue half lives. On the other hand, different labeled 
tracers can be used to assess drug pharmacodynamics which in- 
clude the biological Processes involved in the drug's effects. For 
example, with appropriate radiotracers, the effects of a drug on 
metabolism, neurotransmitter activity, blood flew, enzyme activity or 
other processes can be probed. 


13917 (INIS-mf—13430, pp. 123) In vivo NMR proton spec- 
troscopy with multiple sclerosis patients. Radibauer, R. (inst. 
fuer Medizinische Physik und MR - Institut, Vienna Univ., Vienna 
(Austria)); Langenberger, K.W.; Gomiscek, G.; Moser, E.; Wim- 
berger, D.; Heimberger, K. O0cesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (In German). (CONF- 
9209309—: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. NERVOUS SYSTEM  DISEASES/ 
metabolites; IN VIVO; METABOLITES; NUCLEAR MAGNETIC 
RESONANCE; PROTON SPECTRA 


13918 (INIS-mf-13430, pp. 123) Quality control for clini- 
cally used NMR proton spectroscopy. Langenberger, K.W. (Inst. 
fuer Medizinische Physik und MR - Institut, Vienna Univ., Vienna 
(Austria)); Radibauer, R.; Moser, E.; Gomiscek, G. Oesterreichis- 
che Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] (In 
German). (CONF-9209309—: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEAR MAGNETIC RESONANCE/ 
diagnostic techniques; PROTON SPECTRA; QUALITY CONTROL; 
SPATIAL RESOLUTION 


13919 (INIS-mf—13430, pp. 194) Stereotactical one-time irra- 
diations at a LINAC. Schmidt, W. (Klinik fuer Strahlentherapie, 
Allgemeines Krankenhaus Wien, Vienna (Austria)); Hawliczek, R.; 
Alesch, F. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1992. [216p.] (In German). (CONF-9209309—: 42. annual 
convention of the Austrian Physical Society, Vienna (Austria), 21- 
25 Sep 1992). In 42nd annual convention of the Austrian Physical 
Society, September 21st-25th 1992, Vienna Technical University. 
Order Number DE93615955. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. PATIENTS/irradiation; DOSIMETRY; LIN- 
EAR ACCELERATORS; PATIENTS; IRRADIATION; POSITIONING 


13920 (INIS-mf—13430, pp. 194) Stereotactical radiosurgery: 
dose optimization in applications of the gamma knife device. 
Stueckischweiger, G. (Universitaetsklinik fuer Radiologie, Abteilung 
fuer Strahlentherapie, Auenbruggerplatz 9, 8036 Graz (Austria)); 
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Feichtinger, K.H.; Hackl, A.; Papaefthymiou, G.; Sutter, B.; Pend, 
G. Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1992. [216p.] (In German). (CONF-9209309-: 42. annual conven- 
tion of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 
1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. BRAIN/radiotherapy; PATIENTS/brain; 
PATIENTS/skull; PATIENTS/vertebrae; SKULL/radiotherapy; VER- 
TEBRAE/radiotherapy; BRAIN; RADIOTHERAPY; COLLIMATORS; 
GAMMA RADIATION; OPTIMIZATION; PATIENTS; SKULL; VER- 
TEBRAE; POSITIONING; RADIATION DOSES; SURGERY 


13921 (LUMEDW-MEFL-1009) Topography of pulmonary 
structure and function in man using positron emission tomog- 
raphy (PET) with special reference to methodology and normal 
physiology. Brundin, L.H. (MRC, Cyclotron Unit and Dept. of 
Medicine, Hammersmith Hospital, London (United Kingdom) and 
Lund Univ. (Sweden). Dept. of Clinical Physiology). Lund Univ. 
(Sweden). Dept. of Clinical Physiology. 1992. [62p.] Source: OSTI; 
NTIS; INIS. 

Positron emission tomography (PET) allows regional quantifica- 
tion of specific tracer compounds to be made within a tomographic 
slice of the body. The present thesis which is methodological and 
descriptive, centers on in vivo measurements of regional lung com- 
partments (gas, red cells, plasma and extravascular tissue) and 
ventilation and blood flow in normal subjects. A method of measur- 
ing regional lung hematocrit (rH) was developed and rH was found 
to be found to be 90% of the peripheral hematocrit in normal sub- 
jects. No significant regional variations within the lung fields were 
found in normal subjects or in patients with anemia or pneumonia, 
which enables the pulmonary whole blood volume to be regionally 
quantified using a single vascular tracer. This allowed a deeper 
examination of the interrelationship between the different lung com- 
partments and their variation in the gravity dependent axis and 
during hyperinflation. Smokers were found to have higher extravas- 
cular density than non-smokers. By combining measurement of 
ventilation and -V,/‘Q, methods were developed to 1. correct the 
measured -V,/-Q for incomplete equilibrium of 19N within the alve- 
olar space. 2. calculate regional pulmonary perfusion. By further 
combining these measurements with measurements of vascular 
and extravascular lung volumes 1. relationship between ventilation 
and vascular and extravascular volumes were explored and found 
to be consistent with the theory that ventilation is determined by 
the elastic properties of lung tissue and 2. relationships between 
blood flow and blood volume (transit times) were investigated. We 
conclude that blood volume plays a significant role in the matching 
of ventilation and perfusion and that blood flow is fairly well 
matched by blood volumes, thus reducing the gravitational impact 
on capillary transit time and hematocrit ratio which might be of rhe- 
ological importance. (au). 


13922 (LUMEDW-MEXL-1024-1992) Magnetic resonance 
imaging of spinal tumors. A study using a 0.3 T vertical mag- 
netic field. Li Ming Hua. Lund Univ. (Sweden). Dept. of Diagnostic 
Radiology. Dec 1992. [58p.] Source: OSTI; NTIS; INIS. 

A total of 168 patients with spinal tumors were evaluated with 
MRI. The study shows that MRI is a sensitive method for demon- 
stration of spinal tumors. MRI also provides a possibility to 
separate different histological types of tumors based on their mor- 
phology and signal characteristics. Intramedullary tumors (25 
cases): Ependymomas (6 cases) and astrocytomas (7 cases) were 
most common. Ependymomas have a more irregular signal pattern 
than astrocytomas. Astrocytomas are more common in the upper 
spine and are more often completely cystic. Contrast enhancement 
is important for separation of cyst, edema and solid tumor. Intradu- 
ral extramedullary tumors (31 cases): Neuromas (14 cases) and 
meningeomas (11 cases) were most common. Neuromas always 
had markedly increased signal intensity on T2-weighted images. 
Meningeomas were only hyperintense occasionally. Neuromas 
were more inhomogeneous than meningeomas on T1-weighted im- 
ages. Contrast enhancement is valuable for delineation of small 
tumors. Extradural tumors (91 cases): 76 patients had metastases, 
7 primary spinal tumors and 8 multiple myelomas. T1-weighted 
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images are almost always superior to other sequences because tu- 
mor invasion in the fatty bone marrow is seen as a low signal area 
in contrast to the high signal from the fat. Spinal lymphomas (14 
cases): May be divided into vertebral, paraspinal and epidural tu- 
mors. Most cases have all locations. Spinal neurofibromatosis (7 
cases): Most patients had multiple, often bilateral neurofibromas. 
One patient had a meningeomas on one spinal dysplasia with 
meningoceles. MRI is superior to other modalities for evaluation of 
the full extent of the disease. The coronal view is often valuable 
because of the arrangement of the tumors. In addition to providing 
diagnosis, MRI is of great value in treatment follow-up. 


13923 Medical radiation. National Radiological Protection 
Board, Chilton (United Kingdom). 1992. Source: Price per set: 
Pound 25.00 + VAT (UK); Pound 25.00 (Europe); Pound 35.00 
(rest of world). 

Description: 20 Slide Set; N; Slide set based on NRPB ’At-a- 
Glance’ series of broadsheets. 

Three slide sets which can be used in lectures about radiation 
protection have been published by NRPB. The slide sets are 
based on publications in the NRPB "At-a-Glance” series of broad- 
sheets, which use illustrations as the main source of information, 
supported by captions; the series generally avoids the jargon of ra- 
diation protection, although each leaflet is based on scientific 
studies. Slide Set Number 3, "Medical Radiation”, outlines the pro- 
duction and use of x-rays in diagnosis, the protection of staff and 
patients, and the use of radioactive materials in diagnosis and ra- 
diotherapy. It summarises the use of magnetic resonance imaging. 
Radiation doses received during various x-ray examinations are 
compared with radiation doses from nature. (Author). 
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Refer also to citation(s) 11841, 11842, 12196, 12300, 13810, 
13831, 13882 


5510 Physiological Systems 
Refer also to citation(s) 12294, 14791 


13924 (LA-UR-93-402) Biomagnetic localization from tran- 
sient quasi-static events. Mosher, J.C. (Los Alamos National 
Lab., NM (United States)); Leahy, R.M.; Lewis, P.S. Los Alamos 
National Lab., NM (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930489-1: IEEE international conference on 
acoustics, speech, and signal processing, Minneapolis, MN (United 
States), 27-30 Apr 1993). Order Number DE93007328. Source: 
OSTI; NTIS; GPO Dep. 

Sensory stimuli, such as auditory, visual, or somatosensory, 
evoke neural responses in very localized regions of the brain. A 
SQUID biomagnetometer can measure the very weak fields that 
are generated outside of the head by this response. A simple 
source and head model of current dipoles inside a conducting 
sphere is typically used to interpret these magnetic field measure- 
ments or magnetoencephalogram (MEG). Locating dipole sources 
using data recorded from an array of biomagnetic sensors is distin- 
guished from conventional array source localization techniques by 
the quasi-static transient nature of the data. Here, the basic MEG 
model is reviewed, then a localization example is given to motivate 
the need for partitioning the data to improve estimator performance. 
Tune-eigenspectrum analysis is introduced as a means of partition- 
ing and interpreting spatio-temporal biomagnetic data. Examples 
using both simulated and somatosensory data are presented. 


5520 Public Health 
Refer also to citation(s) 12134, 12900 
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Refer also to citation(s) 12292, 12294, 12296, 13775, 13776, 
13777, 13778, 13785, 13827, 13828 





13925 (BNL-47920) FACE: Free-Air CO2 Enrichment for 
plant research in the field. Hendrey, G.R. (ed.). Brookhaven Na- 
tional Lab., Upton, NY (United States). Aug 1992. 450p. Sponsored 
by Department of Agriculture, Washington, DC (United States); 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE93001491. Source: OSTI; NTIS; 
GPO Dep. 

Research programs concerning the effects of Carbon 
Dioxide(CO). on cotton plants are described. Biological responses 
studied include foliage response to COz fluctuations; yield of cotton 
exposed to COs enrichment; responses of photosynthesis and 
stomatal conductance to elevated CO, in field-grown cotton; cotton 
leaf and boll temperatures; root response to CO2 enrichment; and 
evaluations of cotton response to CO2 enrichment with canopy re- 
flectance observations. 


13926 (CEA-R-5608) Dante-Z sequence as selective impul- 
sion in high field mono and “multidimensional NMR. 
Application to the study of proteins. peptides and their inter- 
actions. Roumestand, C. (CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Direction des Sciences du Vivant); Toma, 
F.; Boudot, D. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Direction des Sciences du Vivant. 1992. [59p.] (in 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

DANTE-Z is a simple and efficient way for NMR spectral selec- 
tion. We present here different applications of DANTE-Z in 
high-resolution NMR of peptides and proteins. We have been using 
proton selective excitation by DANTE-Z to perform 1D-correlated 
(homo- or heteronuclear) experiments corresponding to one line of 
either 2D or 3D experiments. Following the same scheme, we 
could also edit planes of 3D experiments by concatenating 1D- 
correlated experiments with conventional 2D experiments. In the 
heteronuclear case (i.e. 'H, °'P), we could also edit planes of a 
4D experiment by the simultaneous selection of 'H and the X nu- 
cleus. Owing to the favourable excitation profile of DANTE-Z, we 
used it successfully for topological excitations (spectral width from 
150 Hz up to 1500 Hz) in ’semi-soft’-2D experiments and 'soft’-2D 
experiment. These applications are illustrated by the results ob- 
tained at 600 MHz on a protein and a phosphonamide peptide. 


13927 (FRCEA-TH-375) Effects of ionization and nitrous 
oxide on grated carrot respiration. Chervin, C. CEA Centre 
d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Physiologie Vegetale et Ecosystemes; Institut National 
Polytechnique, 31 - Toulouse (France). Jun 1992. [106p.] (in 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

Two treatments (nitrous oxide and irradiation) have been applied 
on grated carrots to reduce the respiratory crisis induced by 
wounding. Nitrous oxide inhibited cytochrome c oxidase; but, it 
neither diminished O2 consumption of the tissues, nor modified at- 
mospheres in a favourable way for conservation of grated carrots, 
stored in plastic bags (in the conditions chosen for this study). On 
the contrary, irradiation inhibited simultaneously the respiratory cri- 
sis and the ethylene production, both induced by wounding. This 
behaviour led to a lower consumption of sugars in irradiated tis- 
sues and to the generation of atmospheres, which were better 
adapted to the conservation needs (it was necessary to use plastic 
film with high permeability). Finally, an applied study demonstrated 
that irradiation, by permitting a less denaturing preparation than 
industrial process, allowed the conservation of produces with a bet- 
ter quality (nutritional, sensory and microbiological). Biochemical 
analyses have been validated by sensory analyses. 


13928 (IAEA-TECDOC-688) Irradiation of poultry meat and 
its products: A compilation of technical data for its authoriza- 
tion and control. Klinger, |. (Kimron Veterinary Inst., Bet Dagan 
(Israel). Dept. of Food and Feed Hygiene); Lapidot, M. Interna- 
tional Consultative Group on Food Irradiation. International Atomic 
Energy Agency, Vienna (Austria); Food and Agriculture Organiza- 
tion of the United Nations, Rome (italy); World Health Organization, 
Geneva (Switzerland). Feb 1992. [200p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Modern poultry production methods provide many opportunities 
for microbial contamination, and poultry meat is considered to have 
a high bacterial load. This document describes means by which 
poultry meat can be decontaminated, placing especial emphasis on 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5530 Agriculture and Food Technology 


the use of ionizing radiation. Separate chapters describe the irradi- 
ation process, methods for detecting whether the food has been 
irradiated, the wholesomeness of the irradiated products and the 
regulatory aspects of poultry irradiation. 441 refs, 35 figs, 16 tabs. 


13929 (IAEA-TECDOC-691, pp. 7-17) Animal strategies for 
coping with inadequate nutrition. Oldham, J.D. (Scottish Agricul- 
ture Coll., Edinburgh (United Kingdom). Genetics and Behavioural 
Sciences Dept.); Kyriazakis, |.; Pine, A.R.; Jessop, N.S.; Illius, 
A.W. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agri- 
culture, Vienna (Austria). Feb 1993. (CONF-9203242-: FAO/IAEA 
final research co-ordination meeting on feeding strategies for im- 
proving ruminant productivity in areas of fluctuating nutrient supply, 
Vienna (Austria), 30 Mar - 3 apr 1992). In Feeding strategies for 
improving ruminant productivity in areas of fluctuating nutrient sup- 
ply: Proceedings of a final research co-ordination meeting of an 
FAO/IAEA co-ordinated research programme held in Vienna, 30 
March-3 April 1992. [160p.] Order Number DE93620807. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Ruminants like other animals can respond to inadequate nutrition 
by seeking out food, exercising selection amongst available foods, 
using such body tissue reserves as they may have and by modu- 
lating metabolism. Useful progress has been achieved in assessing 
the capability of different sizes of herbivore to forage effectively 
using modelling techniques. By relating digestive capacity and di- 
gestive processes to scaled animal size, one can see that large 
herbivores have a foraging advantage over smaller equivalents 
when diet quality is poor. Also, hind gut fermenters of a given size 
have an advantage over foregut fermenters. Ruminants can select 
amongst available foods to balance dietary protein: energy provi- 
sion in relation to their needs. Whether they do so in relation to 
rumen function and/or tissue requirements is not yet certain. The 
amounts of body fat and protein which can be stored for use in 
times of adversity is substantial and provides the opportunity for 
using tissue storage of nutrients to buffer against nutritional inade- 
quacy in areas where food supply fluctuates with season. The 
efficiency with which ruminants use absorbed nutrients changes 
with nutrient balance. Recent studies suggest that the activity of 
the sodium pump (a major energy using process) can be influential 
in determining energetic efficiency. In this specific area and in gen- 
eral there may be important interactions between genotype and 
nutrition which require future attention in order to make the re- 
sponse of ruminants to nutritional inadequacy more predictable. 
(author). 29 refs, 1 fig., 5 tabs. 


13930 (IAEA-TECDOC-691, pp. 19-22) Effect of protein 
supplementation during energy undernutrition. Orskov, E.R. 
(Rowett Research Inst., Aberdeen (United Kingdom)); Chowdhury, 
S.A. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agri- 
culture, Vienna (Austria). Feb 1993. (CONF-9203242-: FAO/IAEA 
final research co-ordination meeting on feeding strategies for im- 
proving ruminant productivity in areas of fluctuating nutrient supply, 
Vienna (Austria), 30 Mar - 3 apr 1992). In Feeding strategies for 
improving ruminant productivity in areas of fluctuating nutrient sup- 
ply: Proceedings of a final research co-ordination meeting of an 
FAO/IAEA co-ordinated research programme held in Vienna, 30 
March-3 April 1992. [160p.] Order Number DE93620807. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Work has been carried out on the protein nutrition when energy 
intake is low or fluctuating. This has led to a greater understanding 
of the ability of the animals to utilize body fat, not only for survival 
during periods of limited exogenous energy, but also for growth 
when protein supply allowed a positive protein balance. Both lambs 
and heifers have been shown in practice to be able to gain weight 
while in substantial negative energy balance. With steers on intra- 
gastric infusion a live weight gain calculated from N balance of well 
in excess of 1 kg/d with no exogenous energy input has been 
demonstrated. It has also been shown that the response to in- 
creasing protein supply is not altered substantially by simultaneous 
infusion of exogenous energy-yielding nutrients. It would seem that 
within limits, animals can tolerate wide fluctuations in exogenous 
energy supply and maintain growth provided fat stores are avail- 
able and protein supply maintained. (author). 7 refs, 2 figs, 1 tab. 


13931 (IAEA-TECDOC-691, pp. 33-38) Utilization of cas- 
sava leaf (Manihot esculenta, Crantz) in concentrate mixtures 
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for swamp buffaloes in Thailand. Wanapat, M. (Khon Kaen Univ., 
Khon Kaen (Thailand). Dept. of Animal Science); Wachirapakorn, 
C.; Sommart, K.; Chanthai, S. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Feb 1993. 
(CONF-9203242-: FAO/IAEA final research co-ordination meeting 
on feeding strategies for improving ruminant productivity in areas of 
fluctuating nutrient supply, Vienna (Austria), 30 Mar - 3 apr 1992). 
in Feeding strategies for improving ruminant productivity in areas 
of fluctuating nutrient supply: Proceedings of a final research 
co-ordination meeting of an FAO/IAEA co-ordinated research pro- 
gramme held in Vienna, 30 March-3 April 1992. [160p.] Order 
Number DE93620807. Source: OSTI; NTIS (US Sales Only); INIS. 

A study was made to evaluate dried cassava leaf (Manihot escu- 
lenta, Crantz) as a protein supplement in diets for buffaloes. Five 
swamp buffaloes aged 2.5 years (average liveweight 249 + 6.1 kg) 
were randomly allotted to five concentrate mixture containing 0, 
7.5, 15, 22.5 and 30g/kg dry matter (DM) dried cassava leaf con- 
taining 11.8-13.9% crude protein, 11.3-13.0 MJ metabolisable 
energy/kg DM, 9.7-18.4% neutral detergent fibre acid, 6.9-13.9% 
acid detergent fibre. The buffaloes were given urea-treated rice 
straw (UTS) ad libitum and one of the concentrate mixtures during 
each of five measurement periods according to a 5 x 5 Latin 
square design. Each period had a 21-d preliminary interval fol- 
lowed by a 7-d collection interval while the animals were in 
metabolic crates. Digestibilities of nutrients and N-balances were 
higher when cassava leaf was present in the concentrate mixtures, 
being highest for the 7.5% cassava leaf mixture. The ammonia and 
total VFA concentrations in rumen fluid and total volatile fatty acids 
(TVFA) and blood urea concentrations did not differ significantly 
between treatments. As the level of dried cassava leaf increased, 
the price of the mixtures decreased markedly. Dried cassava leaf 
therefore proved to be a good supplement for ruminants during 
seasonal dry periods when other feed supplies were not abundant. 
Incorporation of the dried cassava leaf in the concentrate up to 
30% DM, and possible higher, could reduce the cost of diets for 
buffaloes relative to diets containing other protein sources such as 
soyabean meal. (author). 17 refs, 4 tabs. 


13932 (IAEA-TECDOC-691, pp. 39-47) Development of 
feeding strutegies for improving ruminant productivity in the 
Republic of Korea. Lee, Nam Hyung (Korea Food Research Inst., 
Song Nam City (Korea, Republic of)); Kim, Duck Young; Yoon, Chil 
Surk. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agri- 
culture, Vienna (Austria). Feb 1993. (CONF-9203242-: FAO/IAEA 
final research co-ordination meeting on feeding strategies for im- 
proving ruminant productivity in areas of fluctuating nutrient supply, 
Vienna (Austria), 30 Mar - 3 apr 1992). In Feeding strategies for 
improving ruminant productivity in areas of fluctuating nutrient sup- 
ply: Proceedings of a final research co-ordination meeting of an 
FAO/MAEA co-ordinated research programme held in Vienna, 30 
March-3 April 1992. [160p.] Order Number DE93620807. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An experiment was carried out to study the influence of the treat- 
ment of soybean oil meals by extrusion on the nitrogen metabolism 
of sheep. The effects of dietary nitrogen supplementation from four 
sources upon rumen fermentation, microbial protein synthesis in 
the rumen and utilization of nitrogen in the post-ruminal digestive 
tract was studied in a 4 x 4 Latin square experiment using sheep 
with rumen and duodenal cannulae. The sources of nitrogen in the 
four diets were (a) urea, (b) untreated soybean oil meal (SBM), (c) 
soybean oil meal extruded at 150 deg. C (ESBM) and (d) soybean 
oil meal with 60% fresh blood and extruded at 150 deg. C (ES- 
BMB). The digestion of the nutrients was not significantly different 
between urea and SBM, ESBM, and ESBMB. Nitrogen retention for 
SBM, ESBM and ESBMB was significantly increased as compared 
with urea (P<0.05), but nitrogen retention for the soybean oi! meal 
was not affected by extrusion or by the addition of fresh blood. Ru- 
men pH, total VFA concentration, rumen liquid dilution rates and 
rumen volume were not significantly affected by source of protein, 
but rumen ammonia contents for the urea group and SBM group 
were increased as compared with ESBM and ESBMB. Nitrogen 
flow and NAN flow passing at the duodenum for the SBM group 
were significantly improved compared with those for the urea group 
(P<0.05). Nitrogen flow and NAN flow were improved by extrusion 
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and by the addition of fresh blood but there were no significant dif- 
ferences between ESBM and SBM or between ESBM and ESBMB. 
The efficiency of bacterial nitrogen synthesis, expressed as g bac- 
terial N synthesized per kg OM apparently or truly digested in the 
rumen was similar for all treatments. (author). 31 refs, 6 tabs. 


13933 (IAEA-TECDOC-691, pp. 49-59) Nitrogen supplemen- 
tation of maize and sorghum silage for growing cattle. 
Combellas, J. (Universidad Central de Venezuela, Maracay 
(Venezuela). Inst. de Produccion Animal). Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Feb 
1993. (CONF-9203242—: FAO/IAEA final research co-ordination 
meeting on feeding strategies for improving ruminant productivity in 
areas of fluctuating nutrient supply, Vienna (Austria), 30 Mar - 3 apr 
1992). In Feeding strategies for improving ruminant productivity in 
areas of fluctuating nutrient supply: Proceedings of a final research 
co-ordination meeting of an FAO/IAEA co-ordinated research pro- 
gramme held in Vienna, 30 March-3 April 1992. [160p.] Order 
Number DE93620807. Source: OSTI; NTIS (US Sales Only); INIS. 

Two series of experiments were carried out to investigate the ef- 
fect of different nitrogen (N) sources, and different strategies of 
supplementation on dry matter intake (DMI), liveweight gain (LWG) 
and some parameters of rumen digestion in growing cattle con- 
suming a basal diet of maize silage or sorghum silage. None of the 
treatments prevented a fall in ammonia N in the period 12-24 h af- 
ter silage feeding. It was concluded that these strategies were not 
successful in raising the ammonia N during the critical periods and 
did not improve DMI or LWG. A second group of trials was carried 
out to study the influence of fish meal (FM) as a source of by-pass 
protein on silage intake (SI) and LWG. A combined analysis of the 
results was carried out relating the responses in SI and LWG per 
unit of FM to the LWG of the control group without FM, and a close 
relationship was found. Large responses were observed in animals 
with low LWG, but as LWG in animals on the control diets without 
FM increased, the responses to the supplement were proportionally 
reduced. The large increases in LWG in the first case were related 
to increments in SI up to a point, but afterwards were independent. 
Substitution effects were not observed even at these levels in con- 
trast to those found with rumen degradable supplements. (author). 
26 refs, 4 figs, 6 tabs. 


13934 


(IAEA-TECDOC-€91, pp. 61-67) Utilization of fishery 
by-products as supplements fed with roughages to ruminants. 
Olafsson, B.L. (Agricultural Research Inst., Reykjavik (Iceland). 
Dept. of Animal Nutrition); Gudmundsson, O. Joint FAO/IAEA Div. 
of Nuclear Techniques in Food and Agriculture, Vienna (Austria). 


Feb 1993. (CONF-9203242-: FAO/IAEA final research co- 
ordination meeting on feeding strategies for improving ruminant 
productivity in areas of fluctuating nutrient supply, Vienna (Austria), 
30 Mar - 3 apr 1992). In Feeding strategies for improving ruminant 
productivity in areas of fluctuating nutrient supply: Proceedings of 
a final research co-ordination meeting of an FAO/AEA co- 
ordinated research programme held in Vienna, 30 March-3 April 
1992. [160p.] Order Number DE93620807. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Fishery by-products can be used for feeding ruminants, the main 
ones being fish meal, fish oil, or fish viscera silage. Sources of raw 
materials are discussed and attention drawn to the fact that on a 
worldwide basis large quantities of potential raw materials, mainly 
in the form of by-catch fish and fish viscera, are not utilized. Re- 
sults of three experiments are presented where grass silage was 
fed ad libitum with fish meal or fish viscera silage as supplements 
to growing bull calves. Liveweight gains in Experiment 1 were 598 
and 531 g/head/day respectively, for animals fed 350 and 700 g 
fish viscera silage/head/day, but 850 and 975 g for animals fed 
200 and 400 g fish meaV/head/day. Animals fed fish viscera silage 
ate 12% less grass silage dry matter. in Experiment 2 the relation- 
ship between liveweight gains g/head/day (Y) and fishmeal 
supplementation g/head/day (X) could be expressed by the equa- 
tion: Y = 445.0 + 1.616 x - 0.001281x?. Liveweight gains in 
Experiment 3 were 471, 838 and 914 g/head/day for animals fed 0, 
200 and 400 g fishmeal/head/day respectively, and 358 g for ani- 
mals fed 400 g fish viscera silage/head/day. Intake of grass silage 
dry matter was reduced by 9% for the animals fed the fish viscera 





silage. No differences were observed in dry matter digestibility be- 
tween treatments in Experiment 3. It is concluded that the lower 
growth rate observed when fish viscera silage is fed with grass 
silage compared to fish meal or the control is due to reduced 
intake of grass silage dry matter and possibly reduced nutrient uti- 
lization. The improved growth rate observed when grass silage is 
supplemented with fish meal occurs without an increase in dry 
matter digestibility or an increase in intake of grass silage dry mat- 
ter which points to changes in rumen metabolism or tissue 
metabolism of the animals. (author). 19 refs, 4 tabs. 


13935 (IAEA-TECDOC-691, pp. 69-78) Protein degradability 
of feedstuffs and its effect on sheep and goat productivity. 
Economides, S. (Agricultural Research Inst., Nicosia (Cyprus)); 
Hadjipanayiotou, M. Joint FAO/IAEA Div. of Nuclear Techniques in 
Food and Agriculture, Vienna (Austria). Feb 1993. (CONF- 
9203242-: FAO/IAEA final research co-ordination meeting on 
feeding strategies for improving ruminant productivity in areas of 
fluctuating nutrient supply, Vienna (Austria), 30 Mar - 3 apr 1992). 
In Feeding strategies for improving ruminant productivity in areas 
of fluctuating nutrient supply: Proceedings of a final research 
co-ordination meeting of an FAO/IAEA co-ordinated research pro- 
gramme held in Vienna, 30 March-3 April 1992. [160p.] Order 
Number DE93620807. Source: OSTI; NTIS (US Sales Only); INIS. 

Dry matter and crude protein degradability of the main ruminant 
feeds were estimated using dacron bags. Formaldehyde treatment 
of soybean meal was the most effective protective agent reducing 
degradability. Fractional outflow rate of small particles from the ru- 
men was affected by high temperatures in summer in sheep but 
not in goats. Feed intake and digestion coefficients of lambs for 
acid detergent fibre (ADF), and neutral detergent fibre (NDF) were 
higher than those of kids which had higher starch and nitrogen di- 
gestion coefficients. The fractional outflow rate of small particles 
from the rumen (%h) was higher in lambs than in kids and it in- 
creased with increasing liveweight. The effect of feedstuffs with low 
degradability, such as fish meal and formaldehyde treated soybean 
on the milk yield of sheep and goats was inconsistent and variable. 
(author). 24 refs, 6 tabs. 


13936 (IAEA-TECDOC-—691, pp. 79-85) Some effects of pro- 
tein in the diet of angora goats. Cetinkaya, N. (Turkish Atomic 
Energy Authority, Ankara (Turkey). Lalahan Nuclear Research Inst. 
of Animal Health); Ozcan, H.; Ozturk, A.; Unal, S. Joint FAO/IAEA 
Div. of Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria). Feb 1993. (CONF-9203242-: FAO/IAEA final research 
co-ordination meeting on feeding strategies for improving ruminant 
productivity in areas of fluctuating nutrient supply, Vienna (Austria), 
30 Mar - 3 apr 1992). In Feeding strategies for improving ruminant 
productivity in areas of fluctuating nutrient supply: Proceedings of 
a final research co-ordination meeting of an FAO/IAEA co- 
ordinated research programme held in Vienna, 30 March-3 April 
1992. [160p.] Order Number DE93620807. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A series of studies was carried out on the protein nutrition of An- 
gora goats. The efficiency of microbial protein synthesis in the 
rumen of goats given a mixture of grass hay and barley ranged 
from 18-20g N per kg truly digestible organic matter in the rumen. 
The rumen degradability of dried protein supplements (sunflower 
meal, cottonseed meal, soybean meal and poultry manure) was 
estimated using the dacron bag technique. A comparison of mohair 
yield and quality from goats given diets supplemented with these 
protein supplements showed some small differences in mohair 
quality. In another experiment the provision of both sunflower meal 
and poultry manure gave some benefits in mohair quality compared 
to a basal diet without either supplement. (author). 12 refs, 4 tabs. 


13937 (IAEA-TECDOC-691, pp. 87-98) Effects of supple- 
mentation with digestible fibre on the digestion and intake of 
triticale whole-crop and meadow hays by sheep. Dias Da Silva, 
A. (Tras-os-Montes e Alto-Douro Univ. (Portugal). Dept. of Animal 
Production); Guedes, C.M.; Gomes, M.J.; Mascarenhas Ferreira, 
A.; Sequeira, C.; Almeida, A. Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Feb 1993. 
(CONF-9203242-: FAO/IAEA final research co-ordination meeting 
on feeding strategies for improving ruminant productivity in areas of 
fluctuating nutrient supply, Vienna (Austria), 30 Mar - 3 apr 1992). 
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In Feeding strategies for improving ruminant productivity in areas 
of fluctuating nutrient supply: Proceedings of a final research 
co-ordination meeting of an FAO/IAEA co-ordinated research pro- 
gramme held in Vienna, 30 March-3 April 1992. [160p.] Order 
Number DE93620807. Source: OSTI; NTIS (US Sales Only); INIS. 
Three experiments were carried out to assess the effect of di- 
gestible fibre on the intake of whole-crop triticale treated with urea 
(Experiment 1) and natural meadow hays (Experiments 2 and 3) 
by sheep. Urea was almost completely hydrolyzed and controlled 
mould growth. Intake of the basal feed was not significantly af- 
fected by the low level of CGF supplementation. However, intake of 
triticale silage was significantly reduced in diet 3. Liveweight gain 
increased from 36.9 g (diet 1) up to 94.8 and 116.7 g (diets 2 and 
3, respectively). Organic matter digestibility of whole-crop triticale 
was significantly reduced in diet 3. In Experiment 2, twenty ewes 
were used in a feeding study. The ewes were assigned to diets (1) 
hay + casein, (2) hay + casein + citrus pulp, low level, (3) hay + 
casein + citrus pulp, medium level, and (4) hay + casein + citrus 
pulp, high level. The feeding trial was carried out for 7 weeks. 
Daily intake of hay dry matter (DM) was not significantly reduced 
while total DM intake steadily increased with citrus pulp supple- 
mentation. Organic matter digestibility of the hay was not affected 
by low and medium levels of citrus pulp supplementation but it was 
significantly reduced when citrus pulp was fed at the highest level. 
In Experiment 3, twenty female lambs were used in a 10-week 
growth study. The lambs were allocated to the diets (1) hay + 235 
g soybean meal (SBM), (2) hay + 150 g SBM + 150 g lucerne pel- 
lets, (3) hay + 125 g SBM + 300 g lucerne pellets, and (4) hay + 
70 g SBM + 450 g lucerne pellets. Supplementation of the basal 
diet with 150 g lucerne pellets significantly increased total DM in- 
take (P<0.05). Further increments of lucerne had no effect on DM 
intake. Although the growth rates of lambs fed lucerne- 
supplemented diets was higher than those fed the control diet, the 
differences were not statistically significant. 19 refs, 1 fig., 9 tabs. 


13938 (IAEA-TECDOC-691, pp. 99-108) Upgrading of 
straws and development of feeding systems for sheep based 
on straw. Chermiti, A. (National Agricultural Research Inst. of 
Tunisia, Ariana (Tunisia). Animal Nutrition Lab.); Nefzaoui, A. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, 
Vienna (Austria). Feb 1993. (CONF-9203242-: FAO/IAEA final re- 
search co-ordination meeting on feeding strategies for improving 
ruminant productivity in areas of fluctuating nutrient supply, Vienna 
(Austria), 30 Mar - 3 apr 1992). In Feeding strategies for improving 
ruminant productivity in areas of fluctuating nutrient supply: Pro- 
ceedings of a final research co-ordination meeting of an FAO/IAEA 
co-ordinated research programme held in Vienna, 30 March-3 April 
1992. [160p.] Order Number DE93620807. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The studies involved utilization of cereal straws as the main feed 
for sheep in Tunisian conditions. The report concerns the evalua- 
tion of Tunisian cereal straws and the optimization of straw 
treatments under dry climate conditions. The varieties studied 
showed little differences with respect to many parameters, but ef- 
fects of type of cereals and regions were significant. Quality of 
straw on the farm was often affected by contamination by weeds 
and grains. Correlation between grain production and fibre con- 
stituents was not significant. Chemical analysis and enzymatic 
solubility determination failed to show differences between vari- 
eties. When dry matter content was more than 90%, adding a 
small quantity of water before ammonia treatment decreased 
losses from treatment to feeding and increased in vivo organic 
matter digestibility (OMD). Increasing the level of ammonia from 3 
to 5% had no effect on OMD. Ammonia treatment was more effec- 
tive when it was added to chopped rather than baled straw 
probably due to a better distribution of urea. The OMD’s of un- 
treated and of chopped or baled straws treated with ammonia were 
48.3, 62.4 and 54.4%, respectively. (author). 32 refs, 8 tabs. 


13939 (IAEA-TECDOC-—691, pp. 123-126) Pregnancy nutri- 
tion and lamb birth weight studies involving very prolific 
sheep. Orelans Pobee, J. (Lincoln Univ., Canterbury (New 
Zealand). Dept. of Animal Science); Beatson, P.R.; Sykes, A.R. 
Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Feb 1993. (CONF-9203242-: FAO/IAEA 
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final research co-ordination meeting on feeding strategies for im- 
proving ruminant productivity in areas of fluctuating nutrient supply, 
Vienna (Austria), 30 Mar - 3 apr 1992). In Feeding strategies for 
improving ruminant productivity in areas of fluctuating nutrient sup- 
ply: Proceedings of a final research co-ordination meeting of an 
FAO/IAEA co-ordinated research programme held in Vienna, 30 
March-3 April 1992. [160p.] Order Number DE93620807. Source: 
OSTI; NTIS (US Sales Only); INIS. 

One hundred and sixty seven ewes heterozygous for the 
Booroola fecundity gene (Fec®Fect) were pasture fed in two 
groups (H and L) for the first 49 days of pregnancy. Each group 
was further divided into H and L groups for days 50-99 of gestation 
and all ewes were run together for the final third of pregnancy. 
Birth weights of lambs born to H ewes in early pregnancy were 
0.27 kg and 0.25 kg (P<0.05) heavier than from L ewes lambing to 
mating cycles 1 and 2 respectively, with the regression coefficient 
being 46 and 76 g lamb birth weight/kg ewe liveweight change for 
the two lambing groups respectively. Mid-pregnancy nutrition did 
not significantly affect lamb birth weights. This indicates that there 
is some potential to influence birth weight and hence survival of 
lambs by modifying early pregnancy nutrition, and is of particular 
importance in prolific flocks where lamb birth weights are com- 
monly below three kg and in which the ability to feed to ad-libitum 
levels in late pregnancy is compromised by reduced abdominal 
space available for the rumen. (author). 11 refs, 2 tabs. 


13940 (IAEA-TECDOC—691, pp. 127-133) The effect of dif- 
ferent feeding strategies on production performance and 
energy balance in the prolific Dman ewes. Guerouali, A. (institut 
Agronomique et Veterinaire Hassan 2, Rabat (Morocco). Dept. of 
Animal Physiology). Joint FAO/IAEA Div. of Nuclear Techniques in 
Food and Agriculture, Vienna (Austria). Feb 1993. (CONF- 
9203242-: FAO/IAEA final research co-ordination meeting on 
feeding strategies for improving ruminant productivity in areas of 
fluctuating nutrient supply, Vienna (Austria), 30 Mar - 3 apr 1992). 
In Feeding strategies for improving ruminant productivity in areas 
of fluctuating nutrient supply: Proceedings of a final research 
co-ordination meeting of an FAO/IAEA co-ordinated research pro- 
gramme held in Vienna, 30 March-3 April 1992. [160p.] Order 
Number DE93620807. Source: OSTI; NTIS (US Sales Only); INIS. 

Between seven and eight Dman ewes were used during three 
successive production cycles differing in the feeding strategy. The 
ewes’ performance in terms of lambs and milk production was 
determined during each cycle, and energy balance trials were con- 
ducted during physiological stages of each cycle. While the amount 
of feed offered in cycle 1 was totally consumed, voluntary intake in 
late pregnancy was depressed by 40% in cycle 2 and by 12% in cy- 
cle 3. In cycle 2, ewes had 45% larger litter sizes and 68% higher 
milk production when compared to the performances during cycles 
1 and 3. Negative energy balance was found during pregnancy in 
cycles 2 and 3 during lactation in all three cycles indicating mobi- 
lization of body reserves. The highest mobilization was observed in 
late pregnancy of cycle 2 and in early lactation of cycles 1 and 3. 
With the different feeding strategies adopted in the present study, 
some recommendations for feed utilization are proposed to farmers 
keeping prolific Dman ewes. (author). 10 refs, 4 tabs. 


13941 (IAEA-TECDOC-—691, pp. 135-143) Studies on feed- 
ing systems for the development of production strategies for 
goats in Bangladesh. Alam, M.R. (Bangladesh Agricultural Univ., 
Mymensingh (Bangladesh). Dept. of General Animal Science). 
Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Feb 1993. (CONF-9203242—: FAO/IAEA 
final research co-ordination meeting on feeding strategies for im- 
proving ruminant productivity in areas of fluctuating nutrient supply, 
Vienna (Austria), 30 Mar - 3 apr 1992). In Feeding strategies for 
improving ruminant productivity in areas of fluctuating nutrient sup- 
ply: Proceedings of a final research co-ordination meeting of an 
FAO/AEA co-ordinated research programme held in Vienna, 30 
March-3 April 1992. [160p.] Order Number DE93620807. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The nutritive values of feeds and their effect on the growth of 
goats were investigated for the development of feeding and man- 
agement strategies in Bangladesh. Goats are mostly raised by 
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landless farmers and in the farm situation suffer from chronic para- 
sitic infestation. Regular deworming resulted in increased growth 
rates. Goats utilized grasses that were harvested before the mon- 
soon more efficiently and supplementation of Mashkalai bran 
increased liveweight gain to 57 g/d. The annual herbage mass pro- 
duction appeared to be low. There was no economic advantage in 
feeding supplements to achieve a target weight in this overstocked 
and heavily grazed land. (author). 16 refs, 8 tabs. 


13942 (IAEA-TECDOC-691, pp. 145-151) The availability 
and influence of minerals on reproductive parameters in rumi- 
nants. Vitti, D.M.S.S. (Sao Paulo Univ., Piracicaba (Brazil). Centre 
for Nuclear Energy in Agriculture); Abdalla, A.L.; Silva Filho, J.C.; 
Lopes, H.O.S.; Meirelles, C.F.; Pereira, E.A. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Feb 
1993. (CONF-9203242-: FAO/IAEA final research co-ordination 
meeting on feeding strategies for improving ruminant productivity in 
areas of fluctuating nutrient supply, Vienna (Austria), 30 Mar - 3 apr 
1992). In Feeding strategies for improving ruminant productivity in 
areas of fluctuating nutrient supply: Proceedings of a final research 
co-ordination meeting of an FAO/AEA co-ordinated research pro- 
gramme held in Vienna, 30 March-3 April 1992. [160p.] Order 
Number DE93620807. Source: OSTI; NTIS (US Sales Only); INIS. 

A series of experiments with sheep and cattle was carried out to 
evaluate different phosphorus (P) sources and to determine P 
availability. Two 70-day experiments were conducted with sheep to 
evaluate the efficiency of utilization of bone meal (BM), dicalcium 
phosphate (DP), monoammonium phosphate (MAP) and super- 
phosphate (SP). There were no differences between treatments for 
wool production, P in plasma and microbial synthesis, but hay in- 
take for SP was lower. An experiment with cattle was carried out 
and P availability from MAP, DP, SP and urea phosphate (UP) was 
determined. 1mCi °?P was injected into the jugular vein and the 
specific activity in plasma and faeces determined. True P absorp- 
tion values were 68.0 + 6.3; 65.1 + 8.4; 62.2 + 6.1 and 58.4 + 
5.4 for DP, SP, UP and MAP-supplemented groups respectively. 
Phosphorus availability from DP, MAP, SP acidulated phosphate 
(AC), BM and rock phosphates Patos (PAT) and Tapira (TAP) was 
determined. Groups of eight male sheep maintained on a semipuri- 
fied diet were injected intravenously with 200uCi °*P and 
absorption coefficient values were 0.62, 0.67, 0.59, 0.42, 0.43, 
0.70 and 0.44 respectively. 400 Nellore cows were maintained at 
pasture and offered a mineral mixture with different P sources (SP 
(500ppm); SP (340ppm P) plus PAT (160ppm P); SP (340ppm P) 
plus DP (160ppm P); DP (500ppm P)). There were no differences 
in pregnancy rate, calving rate and calving interval. It was ob- 
served for the treatments with superphosphate and rock phosphate 
that fluorine deposition in bone (66 + 15; 69 + 6 and 64 + 3% re- 
spectively for group SP, SP + PAT and SP + DP) was high. SP 
was almost as good as DP in providing P for grazing cows and 
there was a potentially significant economic advantage over DP. 
(author). 17 refs, 2 tabs. 


13943 (IAEA-TECDOC-—691, pp. 109-121) Prediction of mi- 
crobial yield from the rumen using urinary excretion of purine 
derivatives and studies of the kinetics of labelled purines. 
Kahn, L.P. (New England Univ., Armidale, New South Wales (Aus- 
tralia). Dept. of Biochemistry, Microbiology and Nutrition); Nolan, 
J.V. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agri- 
culture, Vienna (Austria). Feb 1993. (CONF-9203242-: FAO/IAEA 
final research co-ordination meeting on feeding strategies for im- 
proving ruminant productivity in areas of fluctuating nutrient supply, 
Vienna (Austria), 30 Mar - 3 apr 1992). In Feeding strategies for 
improving ruminant productivity in areas of fluctuating nutrient sup- 
ply: Proceedings of a final research co-ordination meeting of an 
FAO/IAEA co-ordinated research programme held in Vienna, 30 
March-3 April 1992. [160p.] Order Number DE93620807. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The rate of outflow of microbial cells from the rumen and the ex- 
cretion of total purine metabolites (xanthine, hypoxanthine, uric 
acid and allantoin) are strongly correlated. The potential for use of 
urinary purine metabolites to predict microbial yield from the rumen 
has been recognized for more than 20 years but, probably be- 
cause of the uncertainties of any prediction, the method has seen 
little use. Uncertainties include the nucleic acid (purine) content of 





microorganisms leaving the rumen (affected by specific growth 
rate), the intestinal digestibility of microbial purines, and the per- 
centage net recovery of absorbed purines as urinary metabolites 
(the latter is compromised by endogenous de novo synthesis of 
purines, and by excretion of metabolites via the gut). In this paper, 
the processes of endogenous synthesis and catabolism of purines 
are reviewed in the light of published information and of new re- 
sults obtained by isotope tracer methods during this Coordinated 
Research Programme and the potential for the use of purine 
metabolites in urine for a prediction of microbial yield from the ru- 
men are reassessed. It is concluded the method deserves further 
consideration, and can be used in certain types of comparative 
study. (author). 45 refs, 4 figs, 1 tab. 


13944 (INIS-JP—007, pp. 565-569) A new gene, developed 
through mutagenesis with thermal neutrons, for resistance of 
rice to bacterial leaf blight. Nakai, H. (Shizuoka Univ. (Japan). 
Faculty of Agriculture); Shimozawa, H.; Saito, M. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: 
International conference on evolution in beam applications, 
Takasaki (Japan), 5-8 Nov 1991). In Proceedings of the interna- 
tional conference on evolution in beam applications. Order 
Number DE93703820. Source: OSTI; NTIS; INIS. 

Dry seed lots of a rice variety, Harebare, susceptible to bacterial 
leaf blight (BLB), were treated with thermal neutrons with and with- 
out pre-treatment of the seeds by boron-enrichment, gamma-rays 
and nitroso-methyl-urea (NMU). The selections were made on Mo- 
Mz materials by inoculation of Japanese BLB race Ill, with the 
result that several BLB resistant mutants to race Ill and the other 
differential races could be obtained. Mutagenic efficiency of thermal 
neutrons to the seeds without boron-enrichment for induction of 
BLB resistant mutants was found to be significantly higher than 
that of the other mutagens. Four mutant lines of all the selected 
ones were analyzed for genes for BLB resistance through cross 
tests between the mutants and the original variety. Harebare, indi- 
cating that the resistance in the mutants was conditioned by single 
recessive gene(s). The mutant designated 86M95 was especially 
noted for its gene conferring complete (or durable) resistance to 
multiple BLB races. The 86M95 mutant or the gene may be of 
practical value for breeding of rice for BLB resistance. (author). 


13945 (INIS-JP—007, pp. 576-578) Aluminum metabolism 
studied by 7°Al tracer using AMS technique. Kobayashi, Koichi 
(Tokyo Univ. (Japan). Research Center for Nuclear Science and 
Technology); Yumoto, Sakae; Nagai, Hisao; Hosoyama, Yoshiyuki; 
Imamura, Mineo; Hotta, Masayoshi; Ohashi, Hideo. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

By accelerator mass spectrometry (AMS), we studied aluminum 
metabolism using 26AI as a tracer. To investigate the role of alu- 
minum toxicity in the etiology of amyotrophic lateral sclerosis (ALS) 
and Alzheimer’s disease, aluminum incorporation into the rat 
cerebrum was studied. When healthy rats were injected intraperi- 
toneally with °°Al, a considerable amount of the tracer was 
incorporated into the brain within only 5 days after the injection. 
This ?6Al accumulation was apparently irreversible, since it per- 
sisted even after 75 days. (author). 


13946 (INIS-JP—007, pp. 579-582) PIXE analysis of cere- 
brospinal fluid before and after brain transplantation. Ma 
Xinpei (Academia Sinica, Beijing, BJ (China). Inst. of Atomic En- 
ergy); Wang Junke. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

Considering methodclogy of PIXE quantitative analysis based on 
Inner-standard, we provide a simple and convenient method to 
measure the elemental relative sensitivity curve. The concentra- 
tions of 16 various elements in cerebrospinal fluid samples before 
and after brain transplantation have been investigated and com- 
pared with those of normal person’s and transplanted tissues. The 
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experimental results show that the brain transplantation results in 
apparently curative effects in compensating and regulating the ele- 
ment concentrations in cerebrospinal fluid and improvement of 
elemental physiological metabolism. It illustrates that the appropri- 
ate concentrations of trace elements in cerebrospinal fluid play an 
undoubtedly important role in keeping the normal physiological 
function of brain and central nervous system. (author). 


13947 (INIS-JP—007, pp. 603-607) Application of ion beams 
for elucidation of functions in living bodies. Fujimura, Takashi 
(Japan Atomic Energy Research Inst., Takasaki, Gunma (Japan). 
Takasaki Radiation Chemistry Research Establishment); Ishihara, 
Noriyuki; Omichi, Hideki; Tamura, Mamoru; Omasa, Kenji; Sasaki, 
Yasuhito. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

The Japan Atomic Energy Research Institute (JAERI) is planning 
a research project, 'Application of lon Beams for Elucidation of 
Functions in Living Bodies’. This project is characterized by the 
non-invasive or non-destructive measurement for living plants, ani- 
mals and microorganisms and divided into two fields. The first field 
is the utilization of positron emitters prepared with cyclotron. The 
development of a new method which combines PET with other 
methods like near infrared region spectroscopy or magnetic reso- 
nance spectroscopy is urgently desired. Positron emitters can be 
also applied to elucidate the functions of plants. The second field is 
in situ and non-invasive optical measurement of living bodies or 
cells irradiated with ion beams. Active species produced by irradia- 
tion could induce physioiogical and biochemical reactions in living 
bodies or cells. To actualize this project, a group of non-invasive 
measuring equipments for the first field will be set in a new 
building next to ion irradiation facilities (TIARA, Takasaki lon Accel- 
erators for Advanced Radiation Application). For the second field, 
in situ and non-invasive optical measurement of living bodies or 
cells will be carried out in TIARA. (J.P.N.). 


13948 (INIS-mf-13445) Effect and fate of lindane in maize 
plant. Bennaceur, M. (Centre de Developpement des Techniques 
Nucleaires Algiers (Algeria). Agrochemical Division); Ghezal, F.; 
Klaa, K. Secretariat d’Etat a la Recherche, Algiers (Algeria). Oct 
1992. [11p.] Source: OSTI; NTIS (US Saies Only); INIS. 

The fate and effect of lindane in maize plant, soil and predators 
were studied following insecticide application under field conditions. 
Respectively 84,2% and 93,3% of lindane residues were lost after 
2 and 4 months in soil after treatment. About 90% of the insecti- 
cide was lost after one month in maize plant. Lindane residues 
were present in maize grains (0,205ppm). Lindane decreases the 
density of many predators in soils such as species of collembola, 
coccinellidae, formicidae, coleoptera. 


13949 (INIS-mf-13449) Root activity evaluation in tree 
crops using isotopic techniques. Calvache, Marcelo (Comision 
Ecuatoriana de Energia Atomica, Quito (Ecuador)). Comision Ecua- 
toriana de Energia Atomica, Quito (Ecuador). 1991. [12p.] (In 
Spanish). Project OIEA ECU-05-012. (CONF-9108235—: Soil, fertil- 
ization and nutrition of coffee crops, Quevedo (Ecuador), 13-15 


- Aug 1991). Source: OSTI; NTIS (US Sales Only). 


This paper discusses the methdology used to evalute root activ- 
ity of the crops utilizing the technique of soil injection with solutions 
marked with isotopes. Some of the experimental data obtained with 
coffee, citrus and oil palm are also presented. Ovel all, these tree 
crops present a higher root activity in soil layers close to the sur- 
face (0-20 cm) and to a distance from the trunk which varies with 
age, season and variety. The most important conclusions are: 1. 
The isotope injection technique using *2°, 15%, or §5%b, allow di- 
rect and reliable determination of root activity in these tree crops. 
2. Root activity of three crops depends on age of the tree, variety, 
moisture content of the soil and soil type. 3. Soil moisture is the 
most influencial factor affecting root activity. This is turn depends 
on the irrigation method employed. 4. From the practical view 
point, the best distance from the trunk to apply fertilizer in the one 
wich has highest root activity closest to the soil surface. 
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13950 (INIS-mf-14123) 1991 annual report of the Karlsruhe 
Federal Food Research institute. Bundesforschungsanstalt fuer 
Ernaehrung, Karlsruhe (Germany). 1992. 57p. (In German). Order 
Number DE93771990. Source: OSTI; NTIS (US Sales Only); INIS. 

The Federal Food Research Institute does research in the field 
of nutrition, food and household sciences as well as in related spe- 
cial fields. Among its working priorities are the determination of 
foreign matter and radionuclides in food as well as food preserva- 
tion by means of irradiation including dosimetry. The results of 
those priorities are represented. (orig /MG). 


13951 (TVA-Bull-Z-313) The role of retail fertilizer dealers 
in reducing groundwater contamination: A focus on educa- 
tional needs. Williams, R.J.; Ransom, J.M. National Fertilizer and 
Environmental Research Center, Muscle Shoals, AL (United 
States). Jun 1989. 19p. Sponsored by Tennessee Valley Authority, 
Knoxville, TN (United States). Order Number DE93002525. Source: 
OSTI; NTIS. 

Retail fertilizer dealers are a critical link in the US agricultural 
production complex. They are positioned to have major impact on 
annual fertilizer and pesticide use decisions involving over 44 mil- 
lion tons of fertilizer materials and 470 million pounds of active 
ingredients of pesticides (USDA, 1989). These inputs are key 
targets in efforts to reduce agrichemicai contamination of ground- 
water. The purpose of this paper is: to focus on the role of the 
fertilizer/agrichemical dealer in this effort, to discuss educational 
needs of the dealer in order to operate his own business in 
compliance with environmental regulations and, to point out the ed- 
ucational and motivational needs of the dealer in order to assist his 
farmer-customers to use agrichemicals in ways that will eliminate 
or reduce groundwater contamination from farming operations. 


13952 (TVA/NFERC-91/8, pp. 1-7) Automating the analyses 
of controlled release nitrogen. Jones, C.L. (Florida Department 
of Agriculture and Consumer Services, Tallahassee (US)). National 
Fertilizer and Environmental Research Center, Muscle Shoals, AL 
(United States). Nov 1991. (TVA-Bull-Y-211;CONF-9107245—: 
Controlled release fertilizer workshop - 1991, Sheffield, AL (United 


States), 30-31 Jul 1991). In Controlled release fertilizer workshop, 


1991: Proceedings. 
OSTI; NTIS. 

Automating the extraction method for controlled-release fertilizer 
to improve efficiency, precision, and accuracy. The control officials 
role in regulating and analyzing controlled-release fertilizer prod- 
ucts is presented. The chemical analysis of five different groups of 
controlled release materials is described. 


13953 (TVA/NFERC-91/8, pp. 8-18) Controlled release fertil- 
izer use in southwest Florida citrus and vegetable production. 
Obreza, T.A. (Univ. of Florida, Immokalee (US)). National Fertilizer 
and Environmental Research Center, Muscle Shoals, AL (United 
States). Nov 1991. (TVA-Bull-Y-211;CONF-9107245—: Controlled 
release fertilizer workshop - 1991, Sheffield, AL (United States), 
30-31 Jul 1991). In Controlled release fertilizer workshop, 1991: 
Proceedings. 104p. Order Number DE93003872. Source: OSTI; 
NTIS. 

Southwest Florida is a major vegetable-producing area and has 
experienced a major expansion of citrus acreage. Recent 
awareness of the potential effects of agrichemical use on the envi- 
ronment has caused concern to be focused on nitrogen fertilizer 
use. Because of the mobility of nitrogen in sandy Florida soils, the 
potential for groundwater contamination exists. Controlled release 
fertilizer can improve nitrogen fertilizer efficiency and reduce leach- 
ing, but its use in southwest Florida has been limited to date due 
to cost factors and the ease of application of soluble N through fer- 
tigation. A study was designed to evaluate the performance of 
various rates of soluble/controlled release fertilizer blends on 
newly-planted citrus trees. After 2 years, similar tree growth was 
obtained using less-frequent applications of fertilizer containing a 
portion of the N in controlled release form (IBDU), methylene urea, 
or (SCU) when compared to a water-soluble material applied at 
higher frequency. Citrus is a leading candidate for controlled re- 
lease N use, but further research is necessary to determine the 
best practical program of fertilization. Standard methods of veg- 
etable fertilization in southwest Florida include some controlled 
release N in an attempt to avoid salt injury to plants subjected to 
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higher fertilizer rates. The fluctuating water table used for irrigation 
can leach soluble fertilizers if not managed properly. Controlled re- 
lease sources have also been used as insurance against leaching 
under poor water management conditions. Regulation of fertilizer 
rates would encourage more widespread use of controlled release 
N, but more research is required to determine optimum placement 
methods and management. 7 refs., 4 figs., 1 tab. 


13954 (TVA/NFERC-—91/8, pp. 19-26) Nitrogen fertilizer man- 
agement for rice: Role of controlled release N sources. Wells, 
B.R. (Univ. of Arkansas, Fayetteville (US)); Norman, R.J.; Chap- 
man, S.L.; Helms, R.S. National Fertilizer and Environmental 
Research Center, Muscle Shoals, AL (United States). Nov 1991. 
(TVA-Bul-Y-211;CONF-9107245—: Controlled release fertilizer 
workshop - 1991, Sheffield, AL (United States), 30-31 Jul 1991). In 
Controlled release fertilizer workshop, 1991: Proceedings. 104p. 
Order Number DE93003872. Source: OST]; NTIS. 

Nitrogen management for direct seeded, delayed flood rice cul- 
ture is difficult due to the potential for N losses through ammonia 
volatilization and denitrification. The objective of this paper is to re- 
view the use of controlled release N sources for rice culture in the 
southern United States with special emphasis on Arkansas. The 
typical N fertilizer management program consists of split topdress 
applications of urea. This system, managed properly, allows the 
rice plant to recover from 50 to 70% of the N fertilizer. However, all 
the applications are made by airplane resulting in high costs. Use 
of controlled release N sources such as SCU and IBDU have 
shown to be very effective over an array of soil series and water 
management systems. Response to nitrification and urease in- 
hibitors has been much more erratic and subject to variations in 
both soil and environmental conditions. Based on research 
conducted over the past twenty years it appears that controlled re- 
lease N sources offer the best opportunity for an N management 
system based on ground application of fertilizers prior to seeding 
the rice crop. 12 refs., 3 tabs. 


13955 (TVA/NFERC-—91/8, pp. 27-28) Nitrogen source and 
usage in northeast Arkansas. Holliday, D.R. (Farm Services, Inc., 
Hoxie, AR (US)). National Fertilizer and Environmental Research 
Center, Muscle Shoals, AL (United States). Nov 1991. (TVA-Bull— 
Y-211;CONF-9107245-: Controlled release fertilizer workshop - 
1991, Sheffield, AL (United States), 30-31 Jul 1991). In Controlled 
release fertilizer workshop, 1991: Proceedings. 104p. Order Num- 
ber DE93003872. Source: OSTI; NTIS. 

Northeast Arkansas has three major crops with high nitrogen re- 
quirements: rice, corn, and grain sorghum. The nitrogen sources 
used in today’s farming operation usually require split applications 
to meet crop and environmental requirements. There is a need for 
a nitrogen source that will allow the total nitrogen required for a 
crop to be applied pre-plant incorporated. The source should main- 
tain a low level of leachable nitrogen throughout the growing 
season. It will be important, as government regulations become 
more stringent concerning contaminates in groundwater, for a 
nitrogen source to be available to help farmers and the fertilizer in- 
dustry maintain a clean and safe farming environment. 


13956 (TVA/NFERC-91/8, pp. 29-34) Environmental aspects 
of slow-release fertilizers. Yoho, N.S. (Wildlife Ecology and Envi- 
ronmental Services, Spanish Fort, AL (US)). National Fertilizer and 
Environmental Research Center, Muscle Shoals, AL (United 
States). Nov 1991. (TVA-BulF-Y-211;CONF-9107245—: Controlled 
release fertilizer workshop - 1991, Sheffield, AL (United States), 
30-31 Jul 1991). In Controlled release fertilizer workshop, 1991: 
Proceedings. 104p. Order Number DE93003872. Source: OSTI; 
NTIS. 

Slow-release fertilizer technologies are changing fertilization 
practices. The environmental consequences of many of these 
changes are qualitatively predictable. However, consequences are 
not yet quantifiable as these young technologies are rapidly evolv- 
ing and market practices not yet mature. The characteristics of 
various coated nitrogen-containing products, and their environmen- 
tal aspects, are discussed. 


13957 (TVA/NFERC-91/8, pp. 40-44) Unreleased nitrogen in 
sulfur-coated urea and reactive layers coated urea following 
application to turf. Fry, J.D. (Kansas State Univ., Manhattan 





(US)); Fuller, D.L.; Maier, F.P. National Fertilizer and Environmen- 
tal Research Center, Muscle Shoals, AL (United States). Nov 
1991. (TVA-Bull-Y-211;CONF-9107245—: Controlled release fertil- 
izer workshop - 1991, Sheffield, AL (United States), 30-31 Jul 
1991). In Controlled release fertilizer workshop, 1991: Proceed- 
ings. 104p. Order Number DE93003872. Source: OSTI; NTIS. 

Studies were done in the field and in a controlled environment to 
evaluate N release rates from three reactive layers coated ureas 
(RLCU) having 4, 5, and 7.5% polymer coats (by weight), and one 
sulfur-coated urea (SCU) with a 17% coat. RLCU-7.5 generally 
retained N longer than RLCU-4 in the field and in a controlled envi- 
ronment. RLCU-5, developed using a more dense polymer and a 
thinner coat, exhibited a uniform N release pattern in the field. 
SCU-17 released a moderate amount of N initially, but retained N 
beyond the desired release window. 3 refs., 3 figs. 


13958 (TVA/NFERC-91/8, pp. 51-68) Commercial granular 
controlled release fertilizers for the specialty markets. Goertz, 
H.M. (O. M. Scott & Sons Co., Marysville, OH (US)). National Fer- 
tilizer and Environmental Research Center, Muscle Shoals, AL 
(United States). Nov 1991. (TVA-Bull-Y-211;CONF-9107245-: 
Controlled release fertilizer workshop - 1991, Sheffield, AL (United 
States), 30-31 Jul 1991). In Controlled release fertilizer workshop, 
1991: Proceedings. 104p. Order Number DE93003872. Source: 
OSTI; NTIS. 

A focus of fertilizer research over the past 50 years has been to 
develop a product which delivers nutrients at a rate matching the 
demand rate of the crop. Such a fertilizer would represent the ulti- 
mate in use efficiency, labor savings, and would minimize potential 
losses to the environment. Numerous technologies have been de- 
veloped to address this goal, and many are commercially available. 
This paper focuses on synthetically produced (as opposed to natu- 
ral organic) controlled release fertilizers. In general terms, these 
fertilizers fall into two categories: coated fertilizers and noncoated 
fertilizers. The coated fertilizers achieve controlled release by coat- 
ing a soluble fertilizer core with a water-insoluble barrier which 
limits the access of water to the fertilizer and thus limits its dissolu- 
tion rate. By contrast, the noncoated fertilizers generally depend 
upon reaction chemistry to produce nitrogen compounds which 
have limited water solubility. This limited solubility controls the ni- 
trogen availability to the environment. Each controlled release 
technolgoy is addressed in a similar format. This includes a discus- 
sion of the chemistry and production techniques, product properties 
(physical and chemical), nitrogen release mechanisms, agronomic 
properties, market uses, and commercial suppliers. Noncoated fer- 
tilizer technologies are addressed first. 10 refs., 5 figs. 


13959 (TVA/NFERC-—91/8, pp. 69-72) Controlled-release fer- 
tilizers for enhancing nutrient stability in south Florida sand 
soils. Snyder, G.H. (Univ. of Florida, Belle Glade (US)). National 
Fertilizer and Environmental Research Center, Muscle Shoals, AL 
(United States). Nov 1991. (TVA-Bull-Y-211;CONF-9107245—: 
Controlled release fertilizer workshop - 1991, Sheffield, AL (United 
States), 30-31 Jul 1991). In Controlled release fertilizer workshop, 
1991: Proceedings. 104p. Order Number DE93003872. Source: 
OSTI; NTIS. 

The coarse texture of most south Florida soils, combined with 
the region’s high, but unevenly distributed rainfall, and the wide- 
spread use of irrigation, complicate maintenance of stable nutrient 
supplies for plant growth. Controlled-release fertilizer sources pro- 
vide a means of stabilizing the supply of plant nutrients in the 
rootzone, thereby avoiding undesirable luxuriant growth, inade- 
quate rates of growth, and excessive nutrient leaching. 
Controlled-release N sources such as ureaformaldehyde, methy- 
lene urea, isobutylidene diurea, and sulfur-coated urea, and K 
sources such as sulfur coated, resin coated, or plastic coated KC! 
and K2SO, have been evaluated for plant response and/or nutrient 
leaching in several trials primarily involving turfgrass, but in some 
cases involving bush beans (Phaseolus vulgaris), roses (Rosa 
hybrida) or sugarcane (Saccharum sp.). Given the proper environ- 
mental condition, and suitable matching of nutrient-release 
characteristics and crop nutrient requirements, these controlled- 
release sources have resulted in improved plant response and/or 
decreased nutrient leaching relative to water-soluble materiais. 
However, significant differences in plant response and nutrient 
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leaching have been observed among the different types of 
controlled-release materials. Fertigation, the application of water- 
soluble fertilizers through an irrigation system, also may be viewed 
as a method of achieving controlled-release of plant nutrients, and 
has been shown to provide many of the same benefits obtained 
with conventional controlled-release materials. 11 refs. 


13960 (TVA/NFERC-—91/8, pp. 73-86) Controlled release ni- 
trogen solutions and their uses in horticulture and agriculture. 
White, D.R. (CoRON Corp., Souderton, PA (US)). National Fertilizer 
and Environmental Research Center, Muscle Shoals, AL (United 
States). Nov 1991. (TVA-Bull-Y-211;CONF-9107245—: Controlled 
release fertilizer workshop - 1991, Sheffield, AL (United States), 
30-31 Jul 1991). In Controlled release fertilizer workshop, 1991: 
Proceedings. 104p. Order Number DE93003872. Source: OST; 
NTIS. 

Controlled release nitrogen solution fertilizers have been utilized 
in turf applications to eliminate phytotoxicity damage since the 
early 1970s. These applications have also been found beneficial in 
reducing the nitrate leaching potential as well as reducing unnces- 
sary flush growth in turf. These same attributes have been found 
beneficial in agricultural applications, especially in crops that 
respond well to foliar applications of nitrogen. Controlled release ni- 
trogen solutions offer the grower a flexible, nonphytotoxic fertilizer 
to supplement fruiting crops with adequate amounts of nitrogen to 
meet the peak demands of the crop. This concept is gaining 
support in several areas of the US and is expected to continue, es- 
pecially in light of the current environmental movement. 7 refs. 


13961 (TVA/NFERC-91/8, pp. 87-101) US markets for 
controlled-release fertilizers: Present size and value, projected 
demand trends, and opportunities for new CRF products. Lan- 
dels, S.P. (Specialty, Agricultural and Inorganic Chemicals Center 
(SRI) International, Menio Park, CA (US)). National Fertilizer and 
Environmental Research Center, Muscle Shoals, AL (United 
States). Nov 1991. (TVA-Bull-Y-211;CONF-9107245—: Controlled 
release fertilizer workshop - 1991, Sheffield, AL (United States), 
30-31 Jul 1991). In Controlled release fertilizer workshop, 1991: 
Proceedings. 104p. Order Number DE93003872. Source: OSTI; 
NTIS. 

This paper focuses on manufactured controlled release fertilizer 
(CRFs) as sources of controlled release nitrogen (CRN). It provides 
an overview of present agricultural and nonagricultural markets of 
CRFs in the United States, discusses expected trends in demand 
for CRN by market through the mid-1990s, and briefly notes some 
market opportunities for suppliers of new CRF products. 


13962 (TVA/NFERC-—91/14) North American fertilizer capac- 
ity data. National Fertilizer and Environmental Research Center, 
Muscle Shoals, AL (United States). Dec 1991. 22p. Sponsored by 
Tennessee Valley Authority, Knoxville, TN (United States). (TVA- 
Cire. -Z-305). Order Number DE93003879. Source: OSTI; NTIS. 

This listing of producers and their fertilizer production capacities 
was compiled in October 1991 with the cooperation of the US and 
Canadian fertilizer industry. Fertilizers production is reported or 
forecasted for the years 1987 through 1997. The fertilizers reported 
on are: ammonia, ammonium nitrate, nitrogen solutions, urea, 
phosphate rock, wet-process phosphoric acid, ammonium phos- 
phates, concentrated superphosphates, and potash. 


13963 (TVA/NFERC—91/14-Suppl.) North American fertilizer 
capacity data: Supplement. National Fertilizer and Environmental 
Research Center, Muscle Shoals, AL (United States). Dec 1991. 
12p. Sponsored by Tennessee Valley Authority, Knoxville, 
TN (United States). (TVA-Circe—Z-305-Suppl.). Order Number 
DE93003871. Source: OSTI; NTIS. 

This listing of producers and their fertilizer production capacities 
was compiled in October 1991 with the cooperation of the US and 
Canadian fertilizer industries. Yearly production and forecasts are 
given for 1987 through 1997. Fertilizers reported on include: am- 
monium sulfate, nitric acid, wet-process superphosphoric acid, 
normal superphosphate, elemental phosphorus, potassium sulfate, 
and sulfate of potash/magnesia. 
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13964 Integrated management of fruit flies. Secretaria de 
Agricultura y Recursos Hidraulicos (SARH) (Mexico). 1983. (In 
Spanish). 

Description: 25 min.; color; sound. 

This film introduces species of fruit-flies and their reproduction 
cycle and suggests various methods for controlling insect pests 
(insect traps, treatment of infested fruits, chemical, legal, and bio- 
logical control -sterile male technique). 


13965 Mexican medfly programme. Secretaria de Agricultura 
y Recursos Hidraulicos (SARH) (Mexico). 1980. (In English, Span- 
ish) 

Description: 25 min.; color; sound. 

This film tells the story of the fight against and final extinction of 
the Mediterranean fruit-fly (Ceratitis capitata) in Mexico. By produc- 
ing billions of high quality sterile flies in the Medfly reproduction 
and sterilization laboratory in the province of Chiapas and releasing 
them over infested areas, the Moscamed Programme succeeded in 
eradicating this pest from Mexico in 1982. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 


Refer also to citation(s) 12025, 12026, 12027, 12251, 12274, 


12839, 13501, 13615, 13733, 13772, 13868, 13915, 14016, 14020, 
14301, 14713 


13966 (BARC—1992/P/004) Division of Radiological Protec- 
tion : progress report, 1989-1991. Gupta, B.L. (Bhabha Atomic 
Research Centre, Bombay (India). Div. of Radiological Protection); 
Nagarajan, P.S.; Bhatt, B.C.; Seethapathy, A.; Pradhan, A.S.; Vish- 
wakarma, R.R. (eds.). Bhabha Atomic Research Centre, Bombay 
(India). 1992. [87p.] Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the work of the Division of Radiological 
Protection during 1989-91, for implementation of radiation safety in 
all institutions in the country using radiation sources for medical, 
industrial and research applications. It gives information about per- 
sonnel monitoring using photographic film and TLD badges, 
neutron monitoring badges, dosimetric techniques developed, cali- 
bration techniques for high-dose irradiators, design and fabrication 
of special radiation protection instruments, advisory and licensing 
services, regulation and transport of radioactive materials, periodic 
protection survey, education and training related to radiation safety 
programmes. About 164 publications by the staff of this Division 
are listed. (author). 1 index., 1 tab. 


13967 (BNL-47908) Distributions of spontaneous chromo- 
somal aberrations and of spontaneous and induced SCE and 
micronuclei in peripheral lymphocytes from a human popula- 
tion. Bender, M.A.; Setlow, R.B. Brookhaven National Lab., Upton, 
NY (United States). [1992]. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9211181-—1: 2. international symposium on chromosal aber- 
rations, Essen (Germany), 5-7 Nov 1992). Order Number 
DE93007279. Source: OSTI; NTIS; INIS; GPO Dep. 

Biomonitoring of human populations for exposure to genotoxic/ 
clastogenic agents in the environment or the workplace must de- 
pend upon statistical tests for elevations in the frequencies of the 
biological endpoints being monitored, usually chromosomal aberra- 
tions (CA), micronuclei (MN), or sister chromatid exchanges (SCE) 
in peripheral blood lymphocytes. Statistical tests are based, in turn, 
upon certain assumptions regarding the distribution of the test 
statistic. When they are often not recognized as such, tests of sig- 
nificance can be in error, and any conclusion drawn that there is or 
is not a statistically significant difference between one population 
sample and another maybe erroneous. In population monitoring 
this means either false negatives or false positives can result and it 
is hard to know which is worse. Furthermore, even the intelligent 
design of studies whose object is to test for an elevated level in an 
exposed population must depend upon prior knowledge of the na- 
ture of both spontaneous and induced response; if variance is 
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large enough, a given-sized study might be inconclusive, and an 
adequate study simply too large-to be practical. 


13968 (BN-SA-3661-HEDR) Scoping calculation for com- 
ponents of the cow-milk dose pathway for evaluating the dose 
contribution from iodine-131: Hanford Environmental Dose Re- 
construction Project: Dose code recovery activities. Ikenberry, 
T.A.; Napier, B.A. Battelle Pacific Northwest Lab., Richland, WA 
(United States). Dec 1992. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93006311. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of scoping calculations have been undertaken to evalu- 
ate The absolute and relative contribution of different exposure 
pathways to doses that may have been received by individuals liv- 
ing in the vicinity of the Hanford site. This scoping calculation 
(Calculation 001) examined the contributions of the various expo- 
sure pathways associated with environmental transport and 
accumulation of iodine-131 in the pasture-cow-milk pathway. Ad- 
dressed in this calculation were the contributions to thyroid dose of 
infants and adult from (1) the ingestion by dairy cattle of various 
feedstuffs (pasturage, silage, alfalfa hay, and grass hay) in four dif- 
ferent feeding regimes; (2) ingestion of soil by dairy cattle; (3) 
ingestion of stared feed on which airborne iodine-131 had been de- 
posited; and (4) inhalation of airborne iodine-131 by dairy cows. 


13969 (BN-SA-3667-HEDR) Software Development Plan for 
DESCARTES and CIDER: Hanford Environmental Dose Recon- 
struction Project: Version 1.0. Eslinger, P.W. Battelle Pacific 
Northwest Lab., Richland, WA (United States). 8 Dec 1992. 42p. 
Sponsored by Department of Health and Human Services, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93006345. Source: OSTI; NTIS; INIS; GPO Dep. 

This Software Development Plan (SDP) outlines all software ac- 
tivities required to obtain functional environmental accumulation 
and individual dose codes for the Hanford Environmental Dose Re- 
construction (HEDR) project. The modeling activities addressed 
use the output of the air transport-code HATCHET to compute ra- 
dionuclide concentrations in environmental pathways, and continue 
on through calculations of dose for individuals. The Hanford Envi- 
ronmental Dose Reconstruction (HEDR) Project has a deliverable 
in the June 1993 time frame to be able to start computing doses to 
individuals from nuclear-related activities on the Hanford Site dur- 
ing and following World War Il. The CIDER code will compute 
doses and their uncertainties for individuals living in the contami- 
nated environment computed by DESCARTES. The projected size 
of the code is 3000 lines. 


13970 (BN-SA-3671-HEDR) Responses to TSP Directive 
92-2: Summary report. Battelle Pacific Northwest Lab., Richland, 
WA (United States). 28 Dec 1992. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93006313. Source: OSTI; NTIS; GPO Dep. 

This report describes problems, delays, and development of 
computer codes for use in the Hanford Environmental Dose Recon- 
struction Project. 


13971 (BN-SA-3672-HEDR) Determination of the contribu- 
tion of livestock water ingestion to dose from the cow-milk 
pathway: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 002. Iken- 
berry, T.A. Battelle Pacific Northwest Lab., Richland, WA (United 
States). Dec 1992. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93006308. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the Hanford Environmental Dose Reconstruction 
(HEDR) Project, a series of calculations has been undertaken to 
evaluate the absolute and relative contribution of different exposure 
pathways to thyroid doses that may have been received by individ- 
uals living in the vicinity of the Hanford Site. These evaluations 
include some pathways that were included in the Phase | air- 
pathway dose evaluations (HEDR staff 1991, page xx), as well as 
other potential exposure pathways being evaluated for possible in- 
clusion in the future HEDR modeling efforts. This calculation (002) 
examined the possible doses that may have been received by indi- 
viduals who drank milk from cows that drank from sources of water 





(stock tanks and farm ponds) exposed to iodine-131 in the atmos- 
phere during 1945. 


13972 (BN-SA-3673-HEDR) Determination of radionuclides 
and pathways contributing to cumulative dose: Hanford Envi- 
ronmental Dose Reconstruction Project: Dose code recovery 
activities, Calculation 004. Napier, B.A. Battelle Pacific Northwest 
Lab., Richland, WA (United States). Dec 1992. 50p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93006309. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A series of scoping calculations has been undertaken to evalu- 
ate the absolute and relative contributions of different radionuclides 
and exposure pathways to doses that may have been received by 
individuals living in the vicinity of the Hanford Site. This scoping 
calculation (Calculation 004) examined the contributions of numer- 
ous radionuclides to cumulative dose via environmental exposures 
and accumulation in foods. Addressed in this calculation were the 
contributions to organ and effective dose of infants and adults from 
(1) air submersion and groundshine external dose, (2) inhalation, 
(3) ingestion of soil by humans, (4) ingestion of leafy vegetables, 
(5) ingestion of other vegetables and fruits, (6) ingestion of meat, 
(7) ingestion of eggs, and (8) ingestion of cows’ milk from Feeding 
Regime 1, as described in calculation 002. This calculation specifi- 
cally addresses cumulative radiation doses to infants and adults 


resulting from releases occurring over the period 1945 through 
1972. 


13973 (BN-SA-3674-HEDR) Determination of radionuclides 
and pathways contributing to dose in 1945: Hanford Environ- 
mental Dose Reconstruction Project: Dose code recovery 
activities, Calculation 003. Napier, B.A. Battelle Pacific Northwest 
Lab., Richland, WA (United States). Dec 1992. 86p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93006310. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A series of scoping calculations has been undertaken to evalu- 
ate the absolute and relative contributions of different radionuclides 
and exposure pathways to doses that may have been received by 
individuals living in the vicinity of the Hanford Site. This scoping 
calculation (Calculation 003) examined the contributions of numer- 
ous radionuclides to dose via environmental exposures and 
accumulation in foods. This study builds on the work initiated in the 
first scoping study of iodine in cow's milk (calculation 001). Ad- 
dressed in this calculation were the contributions to organ and 
effective dose of infants and adults from (1) air submersion and 
groundshine external dose, (2) inhalation, (3) ingestion of soil by 
humans, (4) ingestion of leafy vegetables, (5) ingestion of other 
vegetables and fruits, (6) ingestion of meat, (7) ingestion of eggs, 
and (8) ingestion of cows’ milk from Feeding Regime 1, as de- 
scribed in Calculation 001. 


13974 (BN-SA-3676-HEDR) Software requirements specifi- 
cation for the Hanford Environmental Dose Reconstruction 
Project air pathway environmental accumulation and dose 
codes. Battelle Pacific Northwest Lab., Richland, WA (United 
States). 28 Dec 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93006312. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the general software requirements for the 
Hanford Reservation Dose reconstruction Project. 


13975 


(BN-SA-3677-HEDR) Determination of the spatial 
resolution required for the HEDR dose code: Hanford Environ- 


mental Dose Reconstruction Project: Dose code recovery 
activities, Calculation 007. Napier, B.A.; Simpson, J.C. Battelle 
Pacific Northwest Lab., Richland, WA (United States). Dec 1992. 
51p. Sponsored by Department of Health and Human Services, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93006346. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of scoping calculations has been undertaken to evalu- 
ate the doses that may have been received by individuals living in 
the vicinity of the Hanford site. This scoping calculation (Calcula- 
tion 007) examined the spatial distribution of potential doses 
resulting from releases in the year 1945. This study builds on the 
work initiated in the first scoping calculation, of iodine in cow's 
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milk; the third scoping calculation, which added additional path- 
ways; the fifth calculation, which addressed the uncertainty of the 
dose estimates at a point; and the sixth calculation, which extrapo- 
lated the doses throughout the atmospheric transport domain. A 
projection of dose to representative individuals throughout the pro- 
posed HEDR atmospheric transport domain was prepared on the 
basis of the HEDR source term. Addressed in this calculation were 
the contributions to iodine-131 thyroid dose of infants from (1) air 
submersion and groundshine external dose, (2) inhalation, (3) in- 
gestion of soil by humans, (4) ingestion of leafy vegetables, (5) 
ingestion of other vegetables and fruits, (6) ingestion of meat, (7) 
ingestion of eggs, and (8) ingestion of cows’ milk from-Feeding 
Regime 1 as described in scoping calculation 001. 


13976 (BN-SA-3678-HEDR) Determination of the feasibility 
of reducing the spatial domain of the HEDR dose code: Han- 
ford Environmental Dose Reconstruction Project: Dose code 
recovery activities, Calculation 006. Napier, B.A.; Snyder, S.F. 
Battelle Pacific Northwest Lab., Richland, WA (United States). Dec 
1992. 27p. Sponsored by Department of Health and Human 
Services, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Contract 200-92-0503(CDC)/18620(BNW). Order 
Number DE93006306. Source: OST]; NTIS; INIS; GPO Dep. 

A series of scoping calculations has been undertaken to evalu- 
ate the doses that may have been received by individuals living in 
the vicinity of the Hanford site. The primary impetus for this scop- 
ing calculation was to determine if large areas of the Hanford 
Environmental Dose Reconstruction (HEDR) Project atmospheric 
domain could be excluded from detailed calculation because the 
atmospheric transport of radionuclides from Hanford resulted in no 
(or negligible) deposition in those areas. The secondary impetus 
was to investigate whether an intermediate screen could be devel- 
oped to reduce the data storage requirements by taking advantage 
of locations with periods of “effectively zero” deposition. This scop- 
ing calculation (Calculation 006) examined the spatial distribution of 
potential doses resulting from releases in the year 1945. This study 
builds on the work initiated in the first scoping study, of iodine in 
cow’s milk, and the third scoping study, which added additional 
pathways. Addressed in this calculation were the contributions to 
thyroid dose of infants from (1) air submersion and groundshine 
external dose, (2) inhalation, (3) ingestion of soil by humans, (4) in- 
gestion of leafy vegetables, (5) ingestion of other vegetables and 
fruits, and (6) ingestion of meat, (7) ingestion of eggs, and (8) in- 
gestion of cow’s milk from Feeding Regime 1 as described in 
scoping calculation 001. 


13977 (BN-SA-3679-HEDR) Data model description for the 
DESCARTES and CIDER codes: Hanford Environmental Dose 
Reconstruction Project. Miley, T.B.; Ouderkirk, S.J.; Nichols, 
W.E.; Eslinger, P.W. Battelle Pacific Northwest Lab., Richland, WA 
(United States). Jan 1993. 31p. Sponsored by Department of 
Health and Human Services, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE93006342. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objective of the Hanford Environmental Dose Re- 
construction (HEDR) Project is to estimate the radiation dose that 
individuals could have received as a result of emissions since 1944 
from the US Department of Energy's (DOE) Hanford Site near 
Richland, Washington. One of the major objectives of the HEDR 
Project is to develop several computer codes to model the airborne 
releases. transport and envirorunental accumulation of radionu- 
clides resulting from Hanford operations from 1944 through 1972. 
In July 1992, the HEDR Project Manager determined that the 
computer codes being developed (DESCARTES, calculation of en- 
vironmental accumulation from airborne releases, and CIDER, 
dose calculations from environmental accumulation) were not suffi- 
cient to create accurate models. A team of HEDR staff members 
developed a plan to assure that computer codes would meet 
HEDR Project goals. The plan consists of five tasks: (1) code re- 
quirements definition. (2) scoping studies, (3) design specifications, 
(4) benchmarking, and (5) data modeling. This report defines the 
data requirements for the DESCARTES and CIDER codes. 


13978 (BN-SA-3680-HEDR) Benchmarking studies for the 
DESCARTES and CIDER codes: Hanford Environmental Dose 
Reconstruction Project. Eslinger, P.W.; Ouderkirk, S.J.; Nichols, 


ERA Vol. 18, No. 5 363 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


W.E. Battelle Pacific Northwest Lab., Richland, WA (United States). 
Jan 1993. 25p. Sponsored by Department of Health and Human 
Services, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93005667. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Hanford Envirorunental Dose Reconstruction (HEDR) project 
is developing several computer codes to model the airborne re- 
lease, transport, and envirormental accumulation of radionuclides 
resulting from Hanford operations from 1944 through 1972. In order 
to calculate the dose of radiation a person may have received in 
any given location, the geographic area addressed by the HEDR 
Project will be divided into a grid. The grid size suggested by the 
draft requirements contains 2091 units called nodes. Two of the 
codes being developed are DESCARTES and CIDER. The 
DESCARTES code will be used to estimate the concentration of 
radionuclides in environmental pathways from the output of the air 
transport code RATCHET. The CIDER code will use information 
provided by DESCARTES to estimate the dose received by an in- 
dividual. The requirements that Battelle (BNW) set for these two 
codes were released to the HEDR Technical Steering Panel (TSP) 
in a draft document on November 10, 1992. This document reports 
on the preliminary work performed by the code development team 
to determine if the requirements could be met. 


13979 (BN-SA-3681-HEDR) Preliminary design studies for 
the DESCARTES and CIDER codes: Hanford Environmental 
Dose Reconstruction Project. Eslinger, P.W.; Miley, T.B.; Oud- 
erkirk, S.J.; Nichols, W.E. Battelle Pacific Northwest Lab., 
Richland, WA (United States). Dec 1992. 28p. Sponsored by De- 
partment of Health and Human Services, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93006344. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Environmental Dose Reconstruction (HEDR) project 
is developing several computer codes to model the release and 
transport of radionuclides into the environment. This preliminary 
design addresses two of these codes: Dynamic Estimates of Con- 
centrations and Radionuclides in Terrestrial Environments 
(DESCARTES) and Calculation of Individual Doses from Environ- 
mental Radionuclides (CIDER). The DESCARTES code will be 
used to estimate the concentration of radionuclides in environmen- 
tal pathways, given the output of the air transport code HATCHET. 
The CIDER code will use information provided by DESCARTES to 
estimate the dose received by an individual. This document reports 
on preliminary design work performed by the code development 
team to determine if the requirements could be met for Descartes 
and CIDER. The document contains three major sections: (i) a 
data flow diagram and discussion for DESCARTES, (ii) a data flow 
diagram and discussion for CIDER, and (iii) a series of brief state- 


ments regarding the design approach required to address each 
code requirement. 


13980 


(BN-SA-3682-HEDR) Determination of the temporal 
resolution required for the HEDR dose code: Hanford Environ- 


mental Dose Reconstruction Project: Dose code recovery 
activities, Calculation 008. Napier, B.A.; Simpson, J.C. Battelle 
Pacific Northwest Lab., Richland, WA (United States). Dec 1992. 
22p. Sponsored by Department of Health and Human Services, 
Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Contract 200-92-0503(CDC)/18620(BNW). Order 
Number DE93006305. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of scoping calculations has been undertaken to evalu- 
ate the radiation doses that may have-been received by individuals 
living in the vicinity of the Hanford site. This scoping calculation 
(Calculation 008) examined the potential for changes in the uncer- 
tainty distributions of potential doses from releases in the year 
1945 as a function of temporal resolution of the intermediate data 
storage. This study builds on the work initiated in the fifth scoping 
calculation, which addressed the uncertainty of the dose estimates 
at a point; the sixth calculation, which extrapolated the doses 
throughout the atmospheric transport domain; and the seventh, 
which evaluated the spatial scales across the domain. A projection 
of dose to representative individuals throughout the proposed 
HEDR atmospheric transport domain was prepared on the basis of 
the HEDR source term. Addressed in this calculation were the con- 
tributions to iodine-131 thyroid dose of infants from (1) air 
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submersion and groundshine external dose, (2) inhalation, (3) in- 
gestion of soil by humans, (4) ingestion of leafy vegetables, (5) 
ingestion of other vegetables and fruits, (6) ingestion of meat, (7) 
ingestion of eggs, and ingestion of cow's milk. 


13981 (CONF-9211124—1) Onsite assessments for the De- 
partment of Energy Laboratory Accreditation Program. 
McMahan, K.L. Oak Ridge National Lab., TN (United States). 
[1992]. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Harshaw/quality 
systems (QS) 1992 thermoluminescent dosimetry (TLD) user sym- 
posium; San Antonio, TX (United States); 9-13 Nov 1992. Order 
Number DE93003610. Source: OSTI; NTIS; INIS; GPO Dep. 

For Department of Energy (DOE) facilities, compliance with DOE 
Order 5480.11 became a requirement in January 1989. One of the 
requirements of this Order is that personal external dosimetry pro- 
grams be accredited under the Department of Energy's Laboratory 
Accreditation Program (DOELAP) in Personnel Dosimetry. The ac- 
creditation process, from the facility’s perspective, is two-fold: 
dosimeters must meet performance criteria in radiation categories 
appropriate for each facility, and personnel administering and car- 
rying out the program must demonstrate good operating practices. 
The DOELAP onsite assessment is designed to provide an inde- 
pendent evaluation of the latter. 


13982 (CONF-9211124—6) An alternate method for deter- 
mining minimum reportable dose. Sonder, E. Oak Ridge 
National Lab., TN (United States). [1992]. 14p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Harshaw/quality systems (QS) 1992 ther- 
moluminescent dosimetry (TLD) user symposium; San Antonio, TX 
(United States); 9-13 Nov 1992. Order Number DE93006620. 
Source: OSTI; NTIS; GPO Dep. 

Dosimeters returned during routine personnel dosimetry ex- 
changes normally exhibit dose contributions due to reader noise, 
dosimeter variability, and other measuring uncertainties. So called 
“Critical Levels (Lc),” and “Lower Limits of Detectability (Lp)” have 
been defined in terms of these experimental uncertainties. Deci- 
sions as to whether a measured reading should be considered 
reportable are usually made in relation to these defined concepts. 
We have found, particularly for installations such as the Martin Ma- 
rietta. Energy Systems plants, where employees routinely take 
dosimeters home after work, that the uncertainties and variations 
that give rise to the critical level and the lower limit of detectability 
stem almost wholly from the variation of background dose rate at 
different home locations. Under these circumstances the expres- 
sion for the lower limit of detectability can be simplified. However 
both Le and Lp will be a function of assignment time. A change in 
procedure is being considered which is consistent with these con- 
clusions. 


13983 (CONF-930181—1) The radiation protection problems 
of high altitude and space flight. Fry, R.J.M. Oak Ridge National 
Lab., TN (United States). [1993]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Workshop on radiation protection toward the turn of the cen- 
tury; Paris (France); 11-13 Jan 1993. Order Number DE93008573. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper considers the radiation environment in aircraft at high 
altitudes and spacecraft in low earth orbit and in deep space and 
the factors that influence the dose equivalents. Altitude, latitude 
and solar cycle are the major influences for flights below the radia- 
tion belts. In deep space, solar cycle and the occurrence of solar 
particle events are the factors of influence. The major radiation ef- 
fects of concern are cancer and infertility in males. In high altitude 
aircraft the radiation consists mainly of protons and neutrons, with 
neutrons contributing about half the equivalent dose. The average 
dose rate at altitudes of transcontinental flights that approach the 
polar regions are greater by a factor of about 2.5 than on routes at 
low latitudes. Current estimates of does to air crews suggest they 
are well within the ICRP (1990) recommended dose limits for radi- 
ation workers. 


13984 (DOE/ER/60661-—2) [Analysis of DNA damage and 
mutations induced by radon daughter products]: [Final re- 
port]. Chicago Univ., IL (United States). [1992]. 11p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER60661. Order Number DE93007141. Source: OSTI; NTIS; 
GPO Dep. 

In order to understand the genetic and somatic risks associated 
with exposure to radon and its daughter products, it is important to 
characterize those lesions that lead to mutation induction and car- 
cinogenesis. The effect of exposure to the radon daughter (212)Bi 
has been analyzed in 4 CHO cell lines, CHO-KL, xrs-5, AA8 and 
EM&. These cell lines have different radiation sensitivities and dif- 
ferent abilities to rejoin radiation-induced DNA strand breaks. Three 
endpoints have been examined in these cells; cell killing, chromo- 
some aberration induction and mutation induction. We find RBEs 
for AA8, EM9 and CHO-KL of about 2.5-4 for cell killing and 
around 2 for G2-induced aberrations. The RBEs for xrs-5 cells are 
much smaller for cell killing and chromosome aberration induction, 
suggesting that the principle lethal lesion resulting from [212]Bi ex- 
posure is a non-repaired DNA double-strand break. (The CHO cell 
line xrs-5 is defective in the rejoining of DNA double-strand 
breaks.) The survival curves suggest that a portion of the cell 
killing is probably derived from the low LET beta component of the 
radiation. Mutation studies suggest that while the lethal and pre- 
mutagenic lesions might overlap, they are not exactly the same. 
RBEs for gene mutation induction in AA8 and EM9 cells are higher 
than the RBEs for killing and chromosome aberration induction. In- 
terestingly, CHO-KL is not more sensitive to mutation induction 
than killing or chromosome aberration induction by [212]Bi suggest- 
ing that this cell line differs from AA8 and EM$¢ in its ability to repair 
a premutagenic lesion induced by [212]Bi. These studies should 
help define the nature of the lesions induced by radon exposure 
and thereby help understand the carcinogenic risk from radon ex- 
posure and how it differs from low LET radiation exposure. 


13985 (DOE/ER/61029-11) Air cleaning and radon decay 


product mitigation. Hopke, P.K. (Clarkson Univ., Potsdam, NY 
(United States)); Li, C.S.; Ramamurthi, M. Clarkson Univ., Pots- 
dam, NY (United States). [1990]. 8p. Sponsored by USDOE, 


Washington, DC (United States). DOE Contract FG02-90ER61029 
;FG02-89ER60876. Contract J89-62. (CONF-901010—-11: 29. Han- 
ford symposium on health and the environment: indoor radon and 
lung cancer—reality or myth, Richland, WA (United States), 16-19 
Oct 1990). Order Number DE93007318. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We evaluated air cleaning as a means to mitigate risks arising 
from exposure to indoor radon progeny in several single-family 
houses in the northeastern United States, using a new, automated, 
semi-continuous activity-weighted size distribution measurement 
system. Measurements included radon concentration, condensation 
nuciei count, and activity-weighted size distribution of radon decay 
products. Measurements were made with and without the air clean- 
ing system operating. The influence of particles generated by 
various sources common to normal indoor activities on radon 
progeny behavior was evaluated. Aerosols were generated by run- 
ning water in a shower, burning candles, smoking cigarettes, 
vacuuming, opening doors, and cooking. Both a filtration unit and 
an electrostatic precipitator were evaluated. Using a room model, 
the changes in attachment rates, average attachment diameters, 
and deposition rates of the “unattached” fraction with and without 
the air cleaning systems were calculated. The air cleaner typically 
reduced the radon progeny concentrations by 50 to 60%. 


13986 (ENEA-RT-DISP-—90-03) Radiation dose monitoring 
in urban environments. Sacripanti, A.; Rydzy, J. ENEA, Rome 
(Italy). Direzione Sicurezza Nazionale e Protezione Sanitaria; 
ENEA, Rome (Italy). 1992. 32p. (in Italian). (RT/DISP-—90-03). Order 
Number DE93769387. Source: OSTI; NTIS (US Sales Only); INIS. 

With the aim of establishing adeguate radiation dose monitoring 
procedures for urban areas in the event of Chernobyl type inci- 
dents, this paper reports the results of a radiometric survey carried 
out in the years 1987-1990, in the urban environment of Rome. A 
preliminary assessment of effective dose equivalents deriving from 
external exposure for two citizen classes with diverse living habits 
is also made. 


13987 (ETDE-IT-93-49) Results of ENEA inter-comparison 
campaign for radioactivity surveillance network in Italy. De Fe- 
lice, P.; Laitano, R.F.; Piermattei, S.; Pona, C. ENEA, Rome (italy). 
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Direzione Sicurezza Nazionale e Protezione Sanitaria; ENEA, 
Casaccia (Italy). Area Energia Ambiente e Salute. 1992. 4p. 
(CONF-9205305—1: Worldwide achievement in public and occupa- 
tional health protection against radiation (IRPA 8), Montreal 
(Canada), 17-23 May 1992). Order Number DE93769392. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A quality assurance programme for activity measurements in en- 
vironmental samples has been conducted by ENEA (Italian Agency 
for New Technology, Energy and the Environment) since 1982. The 
programme was based on inter-comparison campaigns in which 
the participants were the laboratories of the radioactivity surveil- 
lance network in Italy. The results obtained so far show the 
effectiveness of these inter-comparison campaigns in improving the 
measurement reliability of the participating laboratories. 


13988 (GSI-92-21) Haemolysis of human erythrocytes and 
changes in the fluidity of erythrocyte membranes as a result 
of irradiation with heavy ions. Schoen, W. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Kassel Univ. 
(Gesamthochschule) (Germany). Fachbereich 18 - Physik. Aug 
1992. 127p. (In German). Order Number DE93771758. Source: 
OSTI; NTIS (US Sales Only); INIS. 

During this study, radiations from high-energy heavy ions were 
for the first time investigated with respect to their effects on human 
erythrocytes. The emphasis in these examinations was on the 
haemolysis of human erythrocytes brought about by heavy ions as 
well as on changes to the fluidity of the erythrocyte membrane as a 
result of particle irradiation. The hemolysis induced by heavy ions 
was described on the basis of effective cross sections and RBE 
values, while changes in fluidity were calculated with reference to 
rotation correlation time +R of spin probes introduced into the mem- 
brane. The haemolysing action of heavy ions was evaluated using 
photometric methods and spectroscopic measurements of electron 
spin resonance and spin probes especially developed for mem- 
branes yielded information on membrane fluidity. To summarise it 
can be stated that the measurements performed here gave 
irrefutable evidence of considerable cell damage due to particle ir- 
radiation. This is particularly evident from cell losses as a result of 
radiation-induced damage to the membranes. The changes in 
membrane permeability shown by the delay in haemolysis and the 
altered fluidity reflect a severe impairment of membrane function at 
the molecular level. Damage of such proportions may lead to 
changes to the intracellular medium and have detrimental effects 
on the cell even if the cell membrane remains intact. (orig/MG). 


13989 (IC—92/331) Conference on chemical evolution and 
the origin of life: Summaries. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [26p.] (CONF-9210301-—: Confer- 
ence on chemical evolution and the origin of life, Trieste (Italy), 
26-30 Oct 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

It has been suggested that the synchrotron circularly polarized 
ultraviolet light produced off-angle to the orbit of neutron star rem- 
nants of supernova explosions interacted with interstellar grains 
from the presolar nebula producing chiral molecules. Furthermore, 
it has also been suggested that comets were the carriers of such 
extraterrestrial sources of homochirality from interstellar space to 
the primitive Earth. We present here a computer model calculation 
of the effect of ionizing radiation on cometary material. The 
external (cosmic rays) and internal (embedded radionuclides) con- 
tributions were considered to determine the degree of destruction 
of possible homochiral biomolecules present such as amino acids 
and carboxylic acids. Our results suggest that an insignificant de- 
gree of destruction (2-12%) of the homochiral biomolecules could 
be expected. Therefore, comets could be carriers of intact ho- 
mochiral biomolecules. (author). 


13990 (INIS-JP-007, pp. 540-545) Evaluation of concentra- 
tion limits of radionuclides produced by accelerators: For 
radionuclides not listed in ICRP 30. Shibata, Tokushi (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study); Ohkubo, Tohru; 
Uwamino, Yoshitomo; Iwai, Satoshi; Satoh, Osamu; Rintsu, Yukoh; 
Fukumoto, Toshiharu. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
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beam applications. 
NTIS; INIS. 

This report describes the evaluation of concentration limits of 78 
radionuclides typically produced by accelerator facilities and not 
listed in ICRP Pub. 30. The evaluation method and system have 
been developed in the present study. The evaluated values were 
compared with tremencously severe concentration limits given in 
the Annex Table 2 of the Science and Technoiogy Agency Notifica- 
tion No. 15 which describes the concentration limits of the nuclides 
of which concentration limits are not given in the Annex Table 1 of 
the Agency Notification No. 15. The results show that two to nine 
order larger limits should be used. The new limits rationalize 
greatly the internal exposure control and the design of accelerator 
facilities. Simple and convenient techniques are also discussed for 
finding concentration limits of very-short-lived nuclides without 
knowing detail information about the nuclides such as decay 
scheme and metabolic data. (author). 


Order Number DE93703820. Source: OSTI; 


13991 (INIS-JP—007, pp. 556-558) Biological basis of beam 
application in biotechnology. Yamaguchi, H. (Komazawa Junior 
Coll., Tokyo (Japan)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

Heavy particle beams have relatively high value of linear energy 
transfer (LET), and relative biological effectiveness (RBE). There is 
a sharp increase in ionization density (LET) in the so-called Bragg 
peak, close to the end of each track. The LET and RBE may, 
therefore, be high at the distal edge of the biological target volume. 
It is well-known that as the LET is increased beyond about 30 keV/ 
um the RBE increases to a peak at 100 to 110 keV/um and then 
falls. At the same time the oxygen-enhancement ratio (OER) de- 
creases steadily. The reason of these events has a greater chance 
per unit dose of depositing a certain minimum energy of about 300 
eV, that is, 10 to 15 ionizations into each biological target volume 
of 5 to 10 nm diameter. These biological targets may be pictured 
as double strands of DNA and histones, 2 or 3 nm in diameter, 
with a surrounding water sheath of a few nm thick. The drop of 
RBE with increasing LET past the peak of RBE is due to either 
overkill or the recombinations of electrons and ions and of chemi- 
cal radicals in the higher LET track. Large new accelerators have 
allowed the effects of heavy particle irradiation to be investigated. 
In biotechnology, radiation methods have found application as tools 
to explore some basic problems and this aspect of radiation re- 
search is likely to expand in the future. (author). 


13992 (INIS-JP-007, pp. 559-564) Present status and per- 
spectives of heavy ion studies on cells and organisms. Yang, 
T.C. (National Aeronautics and Space Administration, Houston, TX 
(United States). Lyndon B. Johnson Space Center); Craise, L.M.; 
Mei Mantong. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

Biomedical research of heavy ion radiation has been an unique 
and highly active field in past two decades. Through these intensive 
research efforts, significant ampunt of quantitative and qualitative 
data, which provide insights into biological effects, have been ob- 
tained. RBE and LET relationship has been well established for cell 
inactivation, somatic mutation, and cancer induction. In addition, 
the effects of oxygen and cell cycle on radiosensitivity of mam- 
malian cells, exposed to heavy ions, have been examined. In spite 
of such large quantitative information, there is only very limited un- 
derstanding of the mechanisms of these effects of heavy ions. It 
remains to be discovered how heavy ions cause various biological 
effects and why heavy ions can be so effective in producing these 
effects. As the understanding of molecular effects of heavy ion in- 
creases, the potential use of heavy ions in probing molecular 
mechanism(s) of mutation and neoplastic cell transformation be- 
comes more evident. The exciting progress of heavy ion research 
in past decades only leads to more challenging questions. Answers 
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for these interesting questions can be obtained by developing new 
heavy ion facilities for single particle irradiation, by further studies 
with modern molecular biology techniques, and by innovative ap- 
proaches. Knowledge from biomedical heavy ion research will not 
only enhance our basic understanding of fundamental biological 
processes, such as repair, cell growth control, differentiation, etc., 
but also help in assessing health risk of space radiation and in 
improving animal and plant breeding. Research in heavy ion radio- 
biology is gradually growing from infant to mature stage. (author). 


13993 (INIS-JP—007, pp. 570-575) Cytotoxic and mutagenic 
effects of high let charged particles on human skin fibrob- 
lasts. Tsuboi, Koji. (Los Alamos National Lab., NM (United 
States)); Park, M.S.; Chen, D.J.; Yang, T.C. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

Cytotoxic and mutagenic effects of high LET charged particles 
were quantitatively measured using primary cultures of human skin 
fibroblasts. The span of LETs selected were from 25 keV/yum(330 
MeV/u) to 920 keV/yzm (600 MeV/u). Mutations were scored at the 
hypoxanthine-guanine phosphoribosyl transferase (HPRT) locus us- 
ing 6-thioguanine (6-TG) for selection. Exposure to these high LET 
charged particles resulted in exponential survival curves whereas 
mutant induction was fitted by a linear model. The Relative Biologi- 
cal Effect (RBE) for cell-killing ranged from 3.73 to 1.25, while that 
for mutant induction ranged from 5.74 to 0.48. Maximum RBE val- 
ues were obtained at the LET of 150 keV/um. The inactivation 
cross-section (c;) and the action cross-section for mutant induction 
(om) ranged from 2.2 to 92.0 um? and 0.09 to 5.56 x 10-% ym? 
respectively, the maximum values were obtained by °®Fe with an 
LET of 200 keV/um. The mutagenicity (cm/o;) ranged from 2.05 to 
7.99 x 10-5 with the maximum value at 150 keV/um. Furthermore, 
the results of multiplex polymerase chain reaction (PCR) of some 
of the mutants induced by charged particles indicate that higher 
LET beams are more likely to cause larger deletions in the hprt lo- 
cus. (author). 


13994 (INIS-JP—007, pp. 583-586) Genetic effects of heavy 
ion irradiation in maize and soybean. Yatou, Osamu (National 
Inst. of Agrobiological Resources, Omiya, Ibaraki (Japan). Inst. of 
Radiation Breeding); Amano, Etsuo; Takahashi, Tan. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Somatic mutation on leaves of maize and soybean were ob- 
served to investigate genetic effects of heavy ion irradiation. Maize 
seeds were irradiated with N, Fe and U ions and soybean seeds 
were irradiated with N ions. This is a preliminary report of the ex- 
periment, (1) to examine the mutagenic effects of the heavy ion 
irradiation, and (2) to evaluate the genetic effects of cosmic ray ex- 
posure in a space ship outside the earth. (author). 


13995 (INIS-JP—007, pp. 587-592) Application of B-10 neu- 
tron captured beam to the study of the biological effects of 
high let radiations. Saito, Masahiro (Kyoto Univ., Kumatori, Os- 
aka (Japan). Research Reactor Inst.); Hamada, Jin. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The boron neutron captured beam (BNCB) has been applied for 
the study of the underlying mechanism of the inactivation or modifi- 
cation of biological functions by high LET radiations. Enzyme 
solutions and cell suspensions have been exposed to BNCB in the 
heavy water facility of KUR (Kyoto University Research Reactor). 
The r.b.e. values of BNCB have been determined for various biolog- 
ical substances and endpoints. Qualitative difference in biological 
effects between high and low LET radiations were demonstrated by 
using BNCB as an internal radiation source. (author). 





13996 (INIS-JP-007, pp. 593-598) Synergistic killing effect 
of alpha particle beam and hyperthermia on Deinococcus ra- 
diodurans. Harada, Kazuki (PL Gakuen Women’s Junior Coll., 
Tondabayashi, Osaka (Japan). PL Botanical Inst.); Kimura, Rika; 
Oda, Shigeru. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

Deinococcus radiodurans, an eubacterium, was very resistant to 
a-particles generated from Kyoto University Reactor (KUR) oper- 
ated at 5 MW, compared with Escherichia coli B/r. It was also 
more resistant to the lethal action of +-irradiation than that of 
a-particles. Using the method of hyperthermia (mild heating) pa- 
rameter, that is, the measuring of synergistic killing effect combined 
with radiation and hyperthermia, the difference of the effect be- 
tween 7-irradiation and a-particles on D. radiodurans cells was 
researched. The combination treatment of +-irradiation with 4 kGy 
and hyperthermia at 52degC caused the synergistic killing effect, 
and then the decreased survival rate was recovered to the level of 
52degC control survival by interval incubation at 30degC in rich 
medium between the both treatments. On the other hand, it was 
found that the synergistic killing effect was induced by a-particles 
with 4.8 kKGy and hyperthermia at 52degC. However, being dissimi- 
lar to the case of +-irradiation, the interval incubation at 30degC in 
rich medium between the both treatments could not achieve the re- 
covery of survival to 52degC control level. From these results, it 
was assumed that the function for cell lethality by a-particles (high 
LET radiation) was different from that by +-irradiation (low LET 
radiation), and the damages in the cells exposed to a-particles re- 
mained after interval incubation. (author). 


13997 (INIS-JP—007, pp. 599-602) Effect of ion beam on dry 
cells of Deinoccus radiodurans. Watanabe, Hiroshi (Japan 
Atomic Energy Research Inst., Takasaki, Gunma (Japan). Takasaki 
Radiation Chemistry Research Establishment); Kobayashi, Ya- 
suhiko; Kikuchi, Masahiro; Nozawa, Ranko; Inaba, Shigeru. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The dry cells of radiation resistant bacterium, Deinoccus radiodu- 
rans, were exposed to He* and C* ions of low energy in order to 
reveal direct effects of ion beams on lethality. When the cells were 
irradiated by He ions of 200-700 keV, all survival curves had a 
large shoulder. The inactivation constants increased with LET. In 
the case of C ions, the inactivation constants also increased with 
LET, but were smaller than those of He ions in spite of the higher 
LET. Furthermore, at the irradiation with C ions of 450 keV, no 
shoulder of survival curve was observed. These results indicate 
that Deinoccus radiodurans can repair all DNA damages including 
double strand breaks induced by direct action of ion beams with 
less than about 5 kGy except for the unknown damage induced by 
C ions of 450 keV. (author). 


13998 INIS-mf-13374, pp. 37) 6- radiation from tracer 
doses of “*P induced massive apoptosis in a Burkitt's lym- 
phoma cell line. Forster, T.H. (Univ. of Queensland, Patology 
Dept. (Australia)); Allan, D.J.; Gobe, G.C.; Harmon, B.V.; Walsh, 
T.P.; Kerr, J.F.R. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. [63p.] (CONF- 
9110426-: AINSE rediation biology conference, Lucas Heights 
(Australia), 2-4 Oct 1991). In 13th AINSE radiation biology confer- 
ence: conference handbook. Order Number DE93609131. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. LYMPHOCYTES/biological radiation 
effects; PHOSPHORUS 32/radiobiology; BETA PARTICLES; 
CELL CULTURES; LYMPHOCYTES; RADIOBIOLOGY; SAMPLE 
PREPARATION 


13999 (INIS-mf—13430, pp. 198) Increased lung cancer risk 
from high radon concentrations in houses. Ennemoser, O. 
(Innsbruck Univ. (Austria). Inst. fuer Medizinische Physik); Ambach, 
W.; Brunner, P.; Schneider, P. Oesterreichische Physikalische 
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Gesellschaft, Vienna (Austria). 1992. [216p.] (In German). (CONF- 
9209309-: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. HOUSES/radon; LUNGS/carcinomas; 
HOUSES; RADON; HUMAN POPULATIONS; LUNGS; CARCINO- 
MAS; RISK ASSESSMENT 


14000 (INIS-mf—13430, pp. 125) Measurement of gaseous 
i-131 in therapy stations. Schachner, J. (Atominstitut der Oester- 
reichischen Universitaeten, Vienna (Austria)); Bolek, W.; Kristufek, 
M.; Aiginger, H.; Ogris, E. Oecesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (in German). (CONF- 
9209309—: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. IODINE 131/indoor air pollution; MEDICAL 
ESTABLISHMENTS/radiation hazards; CALIBRATION; DOSIME- 
TRY; GASES; THERAPY; THYROID; RADIOECOLOGICAL 
CONCENTRATION; RADIATION MONITORING 


14001 (INIS-mf-13430, pp. 125) Radiation measurement in 
the MIR orbital station. Vana, N. (Atominstitut der Oesterreichis- 
chen Universitaeten, Vienna (Austria)); Schoener, W.; Fugger, M.; 
Akatov, J. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1992. [216p.] (In German). (CONF-9209309—: 42. annual 
convention of the Austrian Physical Society, Vienna (Austria), 21- 
25 Sep 1992). In 42nd annual convention of the Austrian Physical 
Society, September 21st-25th 1992, Vienna Technical University. 
Order Number DE93615955. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MIR ORBITAL STATION/dosemeters; MIR 
ORBITAL STATION/dosimetry; LET; DOSEMETERS; DOSIMETRY; 
RADIATION DOSES 


14002 (KlYal-91-25) “Hot” particles generated by the Cher- 
nobyl Nuclear Power Plant accident and their oncogenic 
hazard. Melenevskij, A.Eh. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Yadernykh Issledovanij. 1991. [13p.] (In Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The properties of basic groups of the "hot" particles, generated 
by the Chernobyl Nuclear Power Plant accident were considered 
which significantly determined the radioactive contamination of the 
environment. The radiation hazard of the inherently entering of 
these particles into the lungs was noted. The estimation of the risk 
ratio bounded up with the possible yield of oncotransformed cells 
of the lung tissues owing to radiation by ionizing emission of the 
"hot” particles or by a set of radionuclides with equal activity and 
composition has been carried out. In the bounds of the proposed 
qualitative model it was shown that the estimation of the maximum 
permissible content of the radionuclides in the lungs in approxima- 
tion of their diffusion distribution is the most conservative. 22 refs.; 
1 fig. (author). 


14003 (LMF-135) Long-term dose-response studies of in- 
haled or injected radionuclides: Annual report, October 1, 
1990-September 30, 1991. Boecker, B.B. (Lovelace Biomedical 
and Environmental Research Inst., Albuquerque, NM (United 
States). Inhalation Toxicology Research Inst.); Muggenburg, B.A.; 
Miller, S.C.; Bradley, P.L. (eds.). Lovelace Biomedical and Environ- 
mental Research Inst., Albuquerque, NM (United States). Inhalation 
Toxicology Research Inst.; Utah Univ., Salt Lake City, UT (United 
States). Radiobiology Div. Mar 1992. 305p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76EV01013. 
Order Number DE93007184. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is the third annual report focussed specifically on 
the life-span dose-response studies being conducted at the Inhala- 
tion Toxicology Research Institute, ITRI, and the University of Utah. 
The information presented here provides a complete summary sta- 
tus of these studies as of September 30, 1991. This report has 
been prepared as a stand-alone document for informational pur- 
poses. 
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14004 (NEI-NO-297) Model studies of radiation induced 
oxidation and reduction processes in DNA. Hole, E.O. Oslo 
Univ. (Norway). 1992. 192p. Source: OSTI; NTIS; INIS. 

Reprints of eleven previously printed papers are attached. 

The papers presented in this thesis represent the major part of a 
systematic study of primary and secondary radiation induced dam- 
ages in DNA. The magnetic resonance techniques EPR, ENDOR 
and FSE have been the experimental methods used. The study of 
radical formation in isolated DNA components under different envi- 
ronmental conditions demonstrates certain characteristics of the 
DNA components which are important in the study of DNA. It has 
been clearly demonstrated that the electrostatic environment, in 
particular the hydrogen bond pattern, is a vital factor for the sec- 
ondary reaction scheme. Even radicals which are found in all 
related systems seem to be formed by different reaction pathways, 
depending upon the specific matrix. 92 refs., 2 figs., 6 tabs. 


14005 (NIRS-R-22) Report of radioactivity survey research 
in fiscal year 1991. National Inst. of Radiological Sciences, Chiba 
(Japan). Nov 1992. 142p. (In Japanese). Order Number 
DE93771180. Source: OSTI; NTIS; INIS. 

In the National Institute of Radiological Sciences, as a part of the 
radioactivity investigation research by Science and Technology 
Agency, the investigation of the environment radioactivity due to 
the radioactive fallout accompanying nuclear explosion experiments 
and the radioactive substances released from nuclear power facili- 
ties and these safety analysis have been continuously carried out 
since 1959. Nowadays, accompanying the remarkable develop- 
ment of the peaceful utilization of atomic energy, the interest of 
people in environment radioactivity has heightened. The 
importance of safety research in atomic energy utilization and im- 
portance of radioactivity investigation research as the basis of the 
effect to environment and people become higher. In the circum- 
stances like this, in fiscal year 1991, the budget of more than 113 
million yen was appropriated, and the investigation of the radioac- 
tivity level and dose in environment, foods and human bodies, the 
investigation of the level around nuclear facilities, the business of 
radioactivity data center, the basic investigation on the evaluation 


of radioactivity survey results, the training of engineers and so on 
were carried out. Those results are summarized. (J.P.N.). 


14006 (NRCN(TN)-142) Reassessment of high and 
intermediate doses by the residual dose and the PTTL. Ben- 
Shachar, Barak; German, Uzi; Rachmian, Ytzchak; Naim Ephraim. 
Israel Atomic Energy Commission, Beersheba (Israel). Nuclear Re- 
search Center-Negev. Jan 1993. [15p.] (In Hebrew). Source: OST]; 
NTIS (US Sales Only); INIS. 

LiF:Ti,MG TLD cards (G-1 and G-7) were irradiated to high and 
intermediate doses, in the range of 0.15-7.5 Gy and the residual 
dose and the PTTL (Photo-Transferred Thermoluminescence) were 
measures. some dosimetric properties (e.g., accuracy and fading) 
of the residual dose and PTTL were investigated. We measure the 
minimum reassessed exposure, as well, when using both methods. 
We found that the minimum detectable exposure is 13 mGy mea- 
sured by the PTTL, and 360 mGy measured by residual dose. 
(authors). 


14007 (NUREG/CR-5883) Health risk assessment of irradi- 
ated topaz. Nelson, J.W. (Brookhaven National Lab., Upton, NY 
(United States)); Baum, J.W. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Regulatory Applications; 
Brookhaven National Lab., Upton, NY (United States). Jan 1993. 
152p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (BNL- 
NUREG-52330). Source: OSTI; NTIS; INIS; GPO. 

Irradiated topaz gemstones are currently processed for color im- 
provement by subjecting clear stones to neutron or high-energy 
electron irradiations, which leads to activation of trace elements in 
the stones. Assessment of the risk to consumers required the iden- 
tification and quantification of the resultant radionuclides and the 
attendant exposure. Representative stones from Brazil, India, Nige- 
ria, Sri Lanka were irradiated and analyzed for gamma ray and 
beta particle emissions, using sodium iodide and germanium spec- 
trometers; and Geiger-Muller, plastic and liquid scintillation, 
autoradiography, and thermoluminescent-dosimetry measurement 
techniques. Based on these studies and other information derived 
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from published literature, dose and related risk estimates were 
made for typical user conditions. New criteria and methods for rou- 
tine assays for acceptable release, based on gross beta and gross 
photon emissions from the stones, were also developed. 


14008 (SRL-ETS—90-317) Savannah River Site radioiodine 
atmospheric releases and offsite maximum doses. Marter, W.L. 
Westinghouse Savannah River Co., Aiken, SC (United States). 1 
Nov 1990. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93004259. Source: OSTI; NTIS; INIS; GPO Dep. 

Radioisotopes of iodine have been released to the atmosphere 
from the Savannah River Site since 1955. The releases, mostly 
from the 200-F and 200-H Chemical Separations areas, consist of 
the isotopes, |-129 and 1-131. Small amounts of 1-131 and 1-133 
have also been released from reactor facilities and the Savannah 
River Laboratory. This reference memorandum was issued to sum- 
marize our current knowledge of releases of radioiodines and 
resultant maximum offsite doses. This memorandum supplements 
the reference memorandum by providing more detailed supporting 
technical information. Doses reported in this memorandum from 
consumption of the milk containing the highest |-131 concentration 
following the 1961 1-131 release incident are about 1% higher than 
reported in the reference memorandum. This is the result of using 
unrounded 1-131 concentrations of |-131 in milk in this memo. It is 
emphasized here that this technical report does not constitute a 
dose reconstruction in the same sense as the dose reconstruction 
effort currently underway at Hanford. This report uses existing pub- 
lished data for radioiodine releases and existing transport and 
dosimetry models. 


14009 (STUK-A-105) Building materials as sources of in- 
door exposure to ionizing radiation. Mustonen, R. Finnish 
Centre for Radiation and Nuclear Safety (STUK), Helsinki (Fin- 
land); Helsinki Univ. (Finland). Nov 1992. [101p.] Source: OSTI; 
NTIS; INIS. 

The thesis also includes six previously published articles. 

The thesis deals with the radioactivity of Finnish building materi- 
als and of industrial wastes or residues which can be used as 
building materials or as mixing substances of such materials. The 
external and internal exposure to radiation from building materials 
is described. The study also discusses with the methods used for 
measuring concentrations of natural and artificial gamma emitters 
in different kinds of materials and the amount of radon exhaling 
from building materials. A computational method for assessing the 
gamma ray exposure inside dwellings is desribed, and the results 
are compared with those of other corresponding methods. The re- 
sults of the simple method described here are in good agreement 
with those obtained with the more refined Monte Carlo technique. 


14010 (STUK-A-106) Cancer risk as a radiation detriment. 
Servomaa, A.; Komppa, T.; Servomaa, K. Finnish Centre for Radi- 
ation and Nuclear Safety (STUK), Helsinki (Finland). Nov 1992. 
[55p.] (In Finnish). Source: OSTI; NTIS; INIS. 

Potential radiation detriment means a risk of cancer or other 
somatic disease, genetic damage of fetal injury. Quantative infor- 
mation about the relation between a radiation dose and cancer risk 
is needed to enable decision-making in radiation protection. How- 
ever, assessment of cancer risk by means of the radiation dose is 
controversial, as epidemiological and biological information about 
factors affecting the origin of cancers show that risk assessment is 
imprecise when the radiation dose is used as the only factor. Fo- 
cusing on radiation risk estimates for breast cancer, lung cancer 
and leukemia, the report is based on the models given in the Beir 
V report, on sources of radiation exposure and the uncertainty of 
risk estimates. Risk estimates are assessed using the relative risk 
model and the cancer mortality rates in Finland. Cancer incidence 
and mortality rates for men and women are shown in graphs as a 
function of age and time. Relative risks are shown as a function of 
time after exposure and lifetime risks as a function of age at expo- 
sure. Uncertainty factors affecting the radiation risk are examined 
from the point of view of epidemiology and molecular biology. 
(orig.). 


14011 (UCRL-53929-90, pp. 105-106) Reducing personnel 
radiation doses in high-grading operations at the Nevada test 








site. Delucchi, A.A.; Lanier, R.G. Lawrence Livermore National 
Lab., CA (United States). 1991. In Nuclear test-experimental sci- 
ence annual report, Fiscal year 1990. 194p. Order Number 
DE92014082. Source: OSTI; NTIS; INIS. 

The Nuclear Chemistry High-Grade Facility at the Nevada Test 
Site provides an area for examining and sorting radioactive sam- 
ples from drillback material in approproately shelterd, secures, and 
shielded surroundings. Improvements in procedures for protecting 
personnel from radiation exposure are listed. Also included is tabu- 
lar data of postshot hand doses for several events. 2 tabs. 


14012 (UCRL-ID-110728) Analysis of radioactivity-swipe 
data on retired fluorescent tubes and proposed plan for test- 
ing and disposing of discrete waste items. Carley, J.F. 
Lawrence Livermore National Lab., CA (United States). Jun 1992. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93009456. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Nearly 300 swipes taken on stored fluorescent tubes were tested 
for broad-spectrum alpha and beta activity and for tritium activity. 
Although a few tubes showed alpha or beta activity above the limit 
of sensitivity (LOS), (none showed both), calculation shows that it 
is extremely unlikely that any tube in the entire lot exceeds the al- 
lowable levels. Tritium activities were also very low, averaging (log 
mean) 0.0356 dpm/cm?, less than 1/250th of the DOE-allowable 
limit for surface activity. Analysis shows that the likelihood of any 
pair of tubes of the entire 38,115 being over the limit for tritium is 
about 0.05%. Thus it appears they may be safely disposed of as 
nonradioactive waste. A recommended practice for sampling, test- 
ing for radioactivity, and disposing of discrete-item wastes in the 
future is provided in this report. 


14013 (WSRC-RP-91-975) LADTAP XL: An improved elec- 
tronic spreadsheet version of LADTAP Il. Hamby, D.M. 
Westinghouse Savannah River Co., Aiken, SC (United States). 18 
Nov 1991. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93003179. Source: OSTI; NTIS; INIS; GPO Dep. 

An electronic spreadsheet has been developed to estimate the 
maximum individual and population dose from chronic liquid re- 
leases occurring at the Savannah River Site. Environmental 
pathways include external exposure, resulting from recreational ac- 
tivities on the Savannah River and ingestion of water, fish, and 
invertebrates of Savannah River origin. Quality assurance princi- 
ples are applied by protecting the spreadsheet from unauthorized 
change and providing version number, time and date on each page 
of output. Improvements have been made to LADTAP Il’s fish and 
invertebrate consumption pathway model used to estimate popula- 
tion dose. Build-up of shoreline sediments is assumed to have 
occurred over the past 40 years, the approximate operating time of 
the Savannah River Site. Additionally, the swimming dose model 
has been improved by considering tritium absorption through the 
skin during submersion. Given a typical annual release, the skin 
absorption dose dominates the swimming and boating dose to both 
the maximum individual and population. 


14014 Radiation doses - maps and magnitudes. National Ra- 
diological Protection Board, Chilton (United Kingdom). 1992. 
Source: Price per set: Pound 25.00 + VAT (UK); Pound 25.00 (Eu- 
rope); Pound 35.00 (rest of world). 

Description: 20 Slide Set; N; Slide set based on NRPB ’At-a- 
Glance’ series of broadsheets. 

Three slide sets which can be used in lectures about radiation 
protection have been published by NRPB. Each consists of 20 
slides with captions, and are available at a price of Pound 25 + 
VAT per set (UK), Pound 25 (Europe) or Pound 35 (rest of world). 
The slide sets are based on publications in the NRPB "At-a- 
Glance” series of broadsheets, which use illustrations as the main 
source of information, supported by captions; the series generally 
avoids the jargon of radiation protection, although each leaflet is 
based on scientific studies. Slide Set Number 1, "Radiation Doses 
- Maps and Magnitudes” based on the broadsheet of the same 
name shows visually the main sources of radiation exposure, natu- 
ral and man-made, with emphasis on the range of doses as well 
as the averages. The enormous variation in doses across the 
country is clearly set out. (author). 
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14015 (CONF-9206224-3) Laser-based fiberoptic im- 
munosensors. Vo-Dinh, T. (Oak Ridge National Lab., TN (United 
States)); Alarie, J.P.; Sepaniak, M.J. Oak Ridge National Lab., TN 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Inter- 
national conference on monitoring toxic chemicals and biomarkers; 
Berlin (Germany); 22-26 Jun 1992. Order Number DE93006619. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper provides a brief overview of the development and ap- 
plication of fiber-optic antibody-based fluoroimmunosensors (FIS) 
for measuring environmental pollutants and related biomarkers of 
human exposure and health effects. The FIS combines the excel- 
lent specificity of the antigen/antibody reaction, the high sensitivity 
of laser excitation, and the versatility of fiber-optics technology. 
Various types of FIS devices were also used to detect toxic chemi- 
cals (such as benzo-a-pyrene) and related DNA adducts. 


14016 (DOE/ER/60697—2) Improved mutagen testing sys- 
tems in mice: Final report. Roderick, T.H. Jackson Lab., Bar 
Harbor, ME (United States). [1992]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER60697. 
Order Number DE93008765. Source: OSTI; NTIS; GPO Dep. 

Our laboratory was the first to induce and ascertain a mam- 
malian chromosomal inversion; we did this by searching for a high 
frequency of first meiotic anaphase bridges in testes of males 
whose fathers received post-spermatogonial radiation or mutagene- 
sis from chromosomal breaking chemical mutagens. One test in 
was examined in each mouse, and those showing a high fre- 
quency were then mated to determine if the high frequency were 
passed on as a dominant and whether linkage analysis suggested 
the presence of an inversion. A very high incidence (exceeding 
20% bridges in first meiotic anaphase bridges) was found in about 
1 in 150 males examined and this frequency was generally found 
to be passed on to the offspring an predicted. Later cytological 
banding techniques were developed elsewhere and we used them 
to show visually the inverted orders of the inverted chromosomal 
segments. Since that time we have induced inversions covering 
most of the mouse genome. 


14017 (DOE/EV/01013-T1) The biological activity of silicon 
carbide whiskers: First annual report, September 1988— 
December 1989. Johnson, N.F. Lovelace Biomedical and 
Environmental Research Inst., Albuquerque, NM (United States). 
Inhalation Toxicology Research Inst. [1989]. 67p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76EV01013. Order Number DE93007839. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Size characteristics of SiC whiskers are similar to asbestos and 
contain potentially carcinogenic long thin fibers. Size distribution 
suggests that it is highly respirable, with majority of particles hav- 
ing diameters <3.0 ym. Cytotoxic activity of SiC whiskers in 
cultured cells is > than that of crocidolite asbestos. Inhalation ex- 
posures are needed to further delineate the biological activity; 
while SiC whiskers were as or more cytotoxic than crocidolite, JM 
Code 100 also displays such activity but results in no increased 
risk of lung cancer, pulmonary fibrosis or mesothelioma. PRD-166, 
a coarse continuous glass filament, displays little in vitro biological 
activity. It is recommended that SiC whiskers be treated as as- 
bestos, and to continue investigating the potential health effects of 
SiC whiskers, in particular conducting animal experiments with 
acute and chronic inhalation exposures. 17 refs., 11 tabs., 18 figs. 


14018 (DOE/MC/26018-3163) Mutagenicity of CTC No. 11 
in the Ames Salmonella/Microsomal Assay: Third quarterly re- 
port, 1992. National Inst. for Occupational Safety and Health, 
Morgantown, WV (United States). Appalachian Lab. for Occupa- 
tional Safety and Health. 15 Jul 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al21-89MC26018. 
Order Number DE93006662. Source: OSTI; NTIS; GPO Dep. 
NIOSH has studied the mutagenicity of seven mild gasification 
product samples using the Ames Salmonella/microsomal assay. 
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The Ames assay is widely used as a short-term test for the detec- 
tion of possible genotoxic agents and potential carcinogens. 
Bacterial tester strains used in the Ames assay contain specific 
mutations (frameshift or base pair substitution) the amino acid histi- 
dine. The assay was performed on CTC No. 11, a mild gasification 
product with a liquid/tar consistency, using a DMSO and Tween 80. 
CTC No. 11 displayed significant mutagenic activity in all condi- 
tions tested. The high response was noted on TA98with 
microsomal activation. Although both solvents allowed a strong re- 
sponse to be evident, the mutagenic activity was higher when 
DMSO was the solvent. Significant response under these condi- 
tions indicates thepresence of potent, indirect-acting, frameshift 
mutagens. Moderate significant mutagenic activity was also noted 
on TA98 without microsomal activation indicating the presence of a 
direct-acting frameshift mutagen. In this case, the response was 
slightly higher when Tween 80 was used the solvent. Mutagenic 
activity on TA100, which indicates base-pair substitutions, was 
moderate with microsomal activation and weak without. 


14019 (GSF-1/92) International symposium on ecotoxicol- 
ogy. Ecotoxicological relevance of test methods. Proceedings. 
Steinberg, C. (GSF Inst. fuer Oekologische Chemie, Neuherberg 
(Germany)); Kettrup, A. GSF - Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Neuherberg (Germany). 1992. 366p. 
(CONF-9011317—: International symposium on ecotoxicology: Eco- 
toxicological relevance of test methods, Neuherberg (Germany), 
19-20 Nov 1990). Order Number DE93768736. Source: OSTI; 
NTIS (US Sales Only). 

This international symposium on ecotoxicology has been as- 
signed to the discussion of ecotoxicological relevance of test 
methods. To put it in other words: What is the justification for 
toxicological tests with non-human species to name them eco- 
toxicological ones? Does the application of acute, sub-chronic or 
chronic testmethods to i.e. bacteria, algae, fish or small-bodied ro- 
dent species actually match the character of an environmental 
science? During the meeting we addressed these and further 
questions in four sessions with rather traditional headings: Aquatic 


Systems, Soils and Contaminated Sites, Biotests, Biomonitoring, 
Bioindicators, Model Predictions, Risk Assessment, and Adminis- 
trative Targets. (orig /MG) 


14020 (INIS-mf-14122) Behaviour of bound residues of 
carbon-14 labelled organic environmental chemicals _ in 
vegetable materials. Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen. Materialien. Wallnoefer, P.; 
Koeniger, M.; Ziegler, W. Bayerische Landesanstalt fuer Er- 
naehrung, Muenchen (Germany); Bayerisches Staatsministerium 
fuer Landesentwicklung und Umweltfragen, Muenchen (Germany). 
Aug 1991. 25p. (In German). Order Number DE93769131. Source: 
OST; NTIS (US Sales Only); INIS. 

Growing cultures of cell suspensions of tomato and maize were 
capable of partly integrating (radioactively labelled) chemicals like 
4-nitrophenol or 2-nitroaniline into the cell wall structure. The rates 
of integration found range from 1.1 per cent (4-NP in tomato) to 
7.7 per cent (2-NA in maize). Maize is more prone to form bound 
residues than tomato; moreover, the results point to a dependence 
on the chemical structure of the xenobiotic substance. Enzymatic- 
chemical disaggregation of the cell wall material revealed an 
uneven distribution of radioactivity in the individual fractions: 
Tomato cells stored 4-NP above all in the starch fraction and to a 
smaller extent in the protein fraction, while storage of 2-NA in 
starch, protein and hemicellulose was about equal. Maize cells in- 
tegrated both substances preferably into lignin and to a distinctly 
smaller extent also into starch and protein. (orig.). 


14021 (NEI-DK—1063) Studies of human exposure pertain- 
ing to effects on the respiratory system of short-term 
exposure to NO,: A meta analysis. Riis-Rasmussen, T. (Aarhus 
Universitet. Institut for Miljoe og Arbejdsmedicin (Denmark)). 
Nordisk Gasteknisk Center, Hoersholm (Denmark). Aug 1992. 38p. 
(In Danish). Order Number DE93769902. Source: OSTI; NTIS. 
The results of previous studies of the biological effects of expo- 
sure to nitrogen dioxide have been various. The analysis considers 
these on the basis of a survey of 18 relevant publications. The au- 
thor concludes that there is little foundation for the thesis that short 
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term exposure to NO»2 has a negative effect on human lung func- 
tion, but concludes that, in the case of exposure to concentrations 
of up to 1 ppm for people suffering from asthma and 2 ppm for 
healthy subjects, the respiratory system becomes more sensitive to 
other irritating influences. It does not appear that an increase in re- 
sponse will result from increasing doses. The methods employed 
during the analysis are described and the results are discussed in 
more detail, especially with regard to the respiratory system's resis- 
tance to the possible effects of exposure to nitrogen dioxide. 
Compiled data illustrate the text. (AB) (76 refs.). 


5604 Other Environmental Pollutant Effects 
Refer also to citation(s) 12696 


14022 (PNL-SA-21034) The process of consensus on EMF: 
SAB review of the EPA draft document on EMF and cancer. 
Wilson, B.W. Pacific Northwest Lab., Richland, WA (United States). 
Jun 1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-92061 14-19: 
Annual meeting of the Air and Waste Management Association 
(AWMA), Kansas City, MO (United States), 21-26 Jun 1992). Order 
Number DE93007183. Source: OSTI; NTIS; GPO Dep. 

The EPA Draft Document on EMF and Cancers grew out of an 
earlier effort by EPA to track biological effects literature relative to 
radio-frequency (RF) exposure. Scope of the document was broad- 
ened to include extremely low frequency electric and magnetic 
fields prior to an announcement in 1986 that EPA would formally 
review the whole area of non-ionizing radiation. An extensive sur- 
vey of the relevant bioeffects and epidemiologic literature was 
carried out, and writing on the document began in earnest on the 
document sometime in 1989. In its draft form, the document 
reviewed the literature on mechanisms of Interaction between elec- 
tromagnetic fields and biological tissue, EMF epidemiologic studies, 
supporting evidence for carcinogenicity and research needs. In the 
early summer of 1990, a draft of the document was reviewed by 
some 22 individuals within the EPA and other government agen- 
cies. It was also sent out for external review to an additional 9 
qualified scientists who had worked in the area and were familiar 
with EMF-related literature in epidemiology, biology, and physics. 
Many of the comments sent to EPA from this first review, prior to 
release of the draft for public comment, were strikingly similar to 
those resulting from the second (public) review process. Thus, it 
appears that much of the controversy that was later associated 
with the document could have been avoided had the authors been 


diligent in following the recommendations of the initial set of re- 
viewers. 
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14023 (DOE-76-45/1-Rev.1) Occupancy-use readiness 
manual: Safety considerations: Revision 1. Nertney, R.J.; 
Clark, J.L.; Eicher, R.W. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). System Safety Development Center. Jun 1992. 
46p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. (SSDC—1-Rev.1;INEL/MISC—92175). 
Order Number DE93007059. Source: OSTI; NTIS; INIS; GPO Dep. 

Originally, this guideline manual was designed for use by MORT 
(Management Oversight and Risk Tree) certified system safety an- 
alysts. This revision represents an attempt to present sufficient 
additional detail and accompanying narrative for non-MORT users 
to apply this document's principles in preparation for occupancy 
and use of new or modified facilities. However, complex facilities or 
operations can present a more involved analysis, in which case 
this document may be inadequate for a non-MORT user. It is be- 
yond the scope of this guide to review all of the MORT lessons 
that could apply to an involved analysis. In such situations, a 
MORT certified individual should perform the analysis or, as a mini- 
mum, should serve as consultant. This document is designed to 
deal with review of basic safety considerations in facility occu- 
pancy/use for new or modified facilities. The subjects of process 





safety and maintenance of an ongoing state of operational readi- 
ness are dealt with in Process Operational Readiness and 
Operational Readiness Follow-On, (SSDC-39). 


14024 (DOE-76-45/3-Rev.1) A guide to advance prepara- 
tion for accident investigation: Revision 1. Nertney, R.J.; 
Fielding, J.R. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). System Safety Development Center. Aug 1992. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. (SSDC—3-Rev.1). Order Number 
DE93007060. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is an aid for DOE/DOE contractor organizations for 
evaluating the state of operational readiness for performance of ac- 
cident investigations according to DOE requirements. The methods 
described are primarily related to type A/B investigations as re- 
quired by DOE Order 5484.1. However, the generic considerations 
are applicable to any investigatory process. The material is useful 
for evaluating the state of readiness before, during, or after an ac- 
cident. 


14025 (UCRL-JC—109533) Safety and reliability issues in 
safety-related systems. Zucconi, L. Lawrence Livermore National 
Lab., CA (United States). 20 Mar 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9207108-2: 2. annual international symposium of the Na- 
tional Council on Systems Engineering (NCOSE), Seattle, WA 
(United States), 20-22 Jul 1992). Order Number DE93007494. 
Source: OSTI; NTIS; GPO Dep. 

The increasing number of accidents attributed to computer-based 
systems is causing increased public awareness of the risk associ- 
ated with these systems’ use in safety-related applications. 
Examples include the Therac-25 medical LINAC deaths, the grow- 
ing number of Airbus A320 crashes, the AT&T Long-Lines disaster 
on Martin Luther King Day in 1990, the spate of regional telephone 
outages of the sumrner of 1991, and many more. How do safety 
and reliability sometimes conflict? What practical computer system 
and software development technologies and processes can be ap- 
plied to increase the safety and reliability of computer systems? 
What are the technical and managerial issues contributing to the 
construction of less-than-safe computer-based systems? How can 
systems engineers and software engineers work together to ad- 
dress the issues related safety and reliability of computer systems? 
This paper will address these topics and include an assessment of 
the best current state-of-the-practice and of upcoming technologies 
that will carry us into the 21st century. 
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Refer also to citation(s) 11822, 11824, 11825, 11828, 12022, 
12023, 12040, 12042, 12079, 12096, 12121, 12128, 12131, 12132, 
12137, 12139, 12141, 12143, 12145, 12146, 12147, 12148, 12149, 
12150, 12152, 12153, 12154, 12220, 12231, 12238, 12239, 12266, 
12636, 13721, 13734, 13759, 13780, 13782, 13793, 13822, 13832, 
13833, 13835, 13836, 13840, 13841, 13843, 13846, 13847, 13848, 
13849, 13851, 13852, 13853, 13855, 13856, 13857, 13858, 13859, 
13860, 13866, 13879, 13880, 13881, 14772 


14026 (ANL/MCS/CP-78729) FORTRAN M as a language 
for building earth system models. Foster, |. Argonne National 
Lab., IL (United States). Mathematics and Computer Science Div. 
[1992]. 8p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Contract CCR-8809615. 
(CONF-9211198—1: 5. ECMWF workshop on parallel processing in 
meteorology, Reading (United Kingdom), 23 Nov 1992 - 27 nov 


1993). Order Number DE93007897. Source: OSTI; NTIS; GPO 
D 


ep. 

FORTRAN M is a small set of extensions to FORTRAN 77 that 
supports a modular or object-oriented approach to the development 
of parallel programs. In this paper, | discuss the use of FORTRAN 
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M as a tool for building earth system models on massively parallel 
computers. | hypothesize that the use of FORTRAN M has soft- 
ware engineering advantages and outline experiments that we are 
conducting to investigate this hypothesis. 


14027 (CONF-9209158-11) A theory for mixed-layer-top 
levelness over irregular topography. Stull, R.B. Wisconsin Univ., 
Madison, WI (United States). Dept. of Atmospheric and Oceanic 
Sciences. [1992]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER61361. From 10. sym- 
posium on turbulence and diffusion; Portland, OR (United States); 
29 Sep - 2 oct 1992. Order Number DE93004036. Source: OSTI; 
NTIS; GPO Dep. 

Short communication. TOPOGRAPHY; TOPOGRAPHY; LAY- 
ERS; VARIATIONS; LEVELS; EQUATIONS 


14028 (DOE/ER/13319-T1) Structure and emplacement of 
the magmatic intrusions beneath the Valley of Ten Thousand 
Smokes: Final project report. Pollard, D.D. Stanford Univ., CA 
(United States). [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG03-85ER13319. Order Num- 
ber DE93008184. Source: OSTI; NTIS; GPO Dep. 

The goal of this project was to provide constraints on the subsur- 
face geometry of the vent, feeder conduit(s), and possible intrusive 
bodies in the Novarupta Basin, Valley of Ten Thousand Smokes 
(VTTS), Katmai National Park, Alaska. This research was designed 
to support the Katmai Drilling Project, a consortium involving the 
DOE, NSF, other government agencies, and several universities. 
Our work aimed at providing information to help guide site selec- 
tion and identify targets for the drilling program. However, our 
research also has contributed to the understanding of silicic vol- 
canic systems in general. Understanding the subsurface geometry 
of the vent is essential for accurately modeling the present thermal 
regime in the vent region and the eruption dynamics. Determining 
the origin of surficial fractures indicated the effect of compaction 
and consolidation of tephra and orientation of the depositional 
surface on fracture formation. Our research plan included (1) com- 
pletion of a detailed topographic-structural map of surface fractures 
including spatial distribution and relative displacements; (2) numeri- 
cal modeling studies that related surface fractures to major 
subsurface structures; and (3) interpretation of the origin of surface 
fractures in light of these model studies. 


14029 (DOE/ER/13802-2) Nonlinear phenomena at geologi- 
cal reaction fronts with energy applications: Final report. 
Ortoleva, P. Geo-Chemical Research Associates, Inc., Blooming- 
ton, IN (United States). [1989]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-87ER13802. 
Order Number DE93008375. Source: OSTI; NTIS; GPO Dep. 

Interaction of aqueous fluids with the rock matrix within which 
they reside can yield a variety of phenomena due to the coupling 
of reaction transport and mechanical processes; many of these 
have potentially important implications for exploration and exploita- 
tion of energy and mineral resources. We investigated effects of 
nucleation to produce banded precipitation; Darcy-mineral dissolu- 
tion coupling to produce scalloped, fingered and more complex 
alteration front morphologies, and diagenetic alteration in chemi- 
cally complex, multi-mineralic systems. Migration of methane driven 
by buoyancy effects was shown to lead to cellular and temporally 
oscillatory flows. Sandstones at depth experiencing pressure solu- 
tion display unstable compaction leading to formation of stylolites 
and band-like regions of augmented compaction alternating with 
low porosity bands with augmented overgrowth. It was shown that 
transfer of natural gas from shale source rock into neighboring 
sandstones could occur through a series of discrete pulsatile 
events through a cycle of fracturing and healing. 


14030 (DOE/ER/14175-2) [Mechano-chemical self- 
organization and nonlinear dynamics in sedimentary basins]: 
Technical progress report. Indiana Univ., Bloomington, IN (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-91ER14175. Order Number 
DE93008543. Source: OSTI; NTIS; GPO Dep. 

The central theme of this project is that the reaction, transport 
and mechanical (RTM) processes affect each other so strongly that 
basin diagenesis takes on a qualitatively different behavior than 
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what would be predicted by the analysis of the individual processes 
separately. In Figs. 1 and 2 we see schematic basin cross-sections 
that emphasize a few of the diagenetic phenomena arising from 
the strong coupling of RTM processes. Basin diagenesis allows for 
a great richness of phenomena (Fig. 1) including the genesis of a 
(formation localized) basal seal, dynamic transbasinal top seal, fault 
related side seals, episodic fluid release and smaller scale com- 
partmentation within and adjacent to the basin-scale overpressured 
compartment and also (Fig. 2) fingered reaction fronts and up- 
wardly migrating petroleum and auto-localized petroleum (through 
petroleum-induced porosity preservation). The phenomena of Figs. 
1 and 2 arise through feedback loops in the RTM process network. 


14031 (DOE/ER/14207-2) Participation in the Creede Sci- 
entific Drilling Project as on-site Principal Investigator: Final 
report. Hulen, J.B. Utah Univ. Research Inst., Salt Lake City, UT 
(United States). Jun 1992. 48p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States); Geological Survey, Reston, VA (United States). 
DOE Contract FG02-91ER14207. (ESL—92034-FR). Order Number 
DE93008296. Source: OSTI; NTIS; GPO Dep. 

Scientific questions addressed by the Creede Scientific Drilling 
Project were as follows (Bethke et al., 1992): (1) Did the lacustrine 
sedimentary sequence filling the moat of Creede caldera serve as 
reservoir for the moderately-saline aqueous fluids which scavenged 
and then transported silver and base metals to ore-depositional 
sites for the rich epithermal deposits of the Creede mining district 
(Fig. 1)?; (2) what were the chemical and isotopic compositions of 
these fluids prior to their entry into the Creede fracture (later vein) 
system; (3) how did these chemical and isotopic compositions 
evolve in transit to the ore-depositional site?; (4) how did the 
Creede caldera form and evolve?; (5) what is the present thermal 
regime in Creede caldera moat? ---the, paleothermal regime?; (5) 
what are the hydrologic transport properties of the moat sedimen- 
tary rocks?; (6) what diagenetic or hydrothermal veins disrupt the 
moat sedimentary sequence, and what do their paragenetic rela- 
tionships, mineralogic compositions, fluid-inclusion characteristics, 
and stable-isotope systematics reveal about evolution of the 
Creede hydrothermal system? Two Creede caldera moat drill holes 
were completed for this project. 


14032 (DOE/ER/60602-T1) Ocean Studies Board annual re- 
port 1988 and future plans. National Academy of Sciences, 
Washington, DC (United States). Ocean Studies Board. 1989. 19p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States); Environmental 
Protection Agency, Washington, DC (United States); National Aero- 
nautics and Space Administration, Washington, DC (United 
States); Nati DOE Contract FG05-87ER60602. Order Number 
DE93009071. Source: OSTI; NTIS; GPO Dep. 

The Ocean Studies Board of the National Research Council 
monitors the status and needs of ocean sciences and assists U.S. 
government agencies in the development and maintenance of 
ocean research programs. The major activities of 1988 are re- 
viewed on the following: Navy Review Panel, NOAA Review Panel, 
CO2 Panel, International Ocean Science Policy Group, Ocean Cli- 
mate Research Committee, The Continental Margins Workshop 
Committee, and the Exclusive Economic Zone. 


14033 (DOE/ER/60602-T2) Ocean Studies Board annual re- 
port 1989 and future plans. National Academy of Sciences, 
Washington, DC (United States). Ocean Studies Board. 1990. 20p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States); Environmental 
Protection Agency, Washington, DC (United States); National Aero- 
nautics and Space Administration, Washington, DC (United 
States); Nati DOE Contract FG05-87ER60602. Order Number 
DE93009094. Source: OSTI; NTIS; INIS; GPO Dep. 

The major activities of the Ocean Studies Board of the National 
Research Council for 1989 are reviewed. The following are dis- 
cussed: the Navy Panel, the CO2 Panel, the Committee on the 
Ocean’s Role in Global Change, the Committee on the Coastal 
Ocean, the Workshop on Issues of U.S. Marine Fisheries, and the 


Continental Margins Workshop Committee. Future plans are cov- 
ered. 
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14034 (DOE/ER/60602-T3) Ocean Studies Board annual re- 
port 1990. National Academy of Sciences, Washington, DC 
(United States). Ocean Studies Board. 1991. 20p. Sponsored by 
USDOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States); Environmental Protection Agency, 
Washington, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States); Nati DOE Con- 
tract FGO5-87ER60602. Order Number DE93009090. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Activities of the Ocean Studies Board fall into three broad cate- 
gories: promoting the health of ocean sciences in the United 
States, encouraging the protection and wise use of the ocean and 
its resources, and applying ocean science to improve national se- 


curity. 


14035 (DOE/ER/61403-1) Hydrodynamic controls on parti- 
cle transport through heterogeneous porous media: Technical 
progress report. Silliman, S.E. Notre Dame Univ., IN (United 
States). Dept. of Civil Engineering and Geological Sciences. 30 
Sep 1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER61403. Order Number 
DE93009398. Source: OSTI; NTIS; INIS; GPO Dep. 

The initial stages of this project have been focused on equip- 
ment development and preliminary experimental efforts. Among the 
accomplishments to date are the development of a successful flow 
cell design, proof of the utility of the UV resin, adjustment of the 
Laser Particle Counter to produce reliable readings, installation of 
a low particle content water supply, installation of a microscope for 
viewing discharge samples, development of a fiber/rod optic sys- 
tem for freezing the UV resin in situ and performance of initial 
experiments on layered and complex heterogeneities. The work is 
currently following very closely the original schedule for research 
efforts. Continuing efforts in year one will include continued efforts 
in simple and complex heterogeneity in two-dimensions, extension 
into three-dimensions, consideration of the most appropriate meth- 
ods for creating geologically realistic structures in the laboratory, 
interaction with other SSP research programs and organization of 
the spring meeting on intermediate-scale experimentation to be 
held at Notre Dame. Efforts in year two will be focused on three- 
dimensional experiments in saturated media, extension of results 
into unsaturated media, development of techniques for unsaturated 
media characterization, and development of research ties with out- 
side research interests. 


14036 (DOE/ID/12834—-13) Geology and geothermal re- 
sources of the Santiam Pass area of the Oregon Cascade 
Range, Deschutes, Jefferson and Linn Counties, Oregon: Fi- 
nal report. Hill, B.E. (ed.). Oregon State Dept. of Geology and 
Mineral Industries, Portland, OR (United States). Oct 1992. 86p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG07-891D12834. (USGS-OFR-0-92-3). Order Number 
DE93008762. Source: OSTI; NTIS; GPO Dep. 

This open-file report presents the results of the Santiam Pass 
drilling program. The first phase of this program was to compile all 
available geological, geophysical and geothermal data for the San- 
tiam Pass area and select a drill site on the basis of these data 
(see Priest and others, 1987a), A summary of the drilling opera- 
tions and costs associated with the project are presented in 
chapter 1 by Hill and Benoit. An Overview of the geology of the 
Santiam Pass area is presented by Hill and Priest in chapter 2. 
Geologic mapping and isotopic age determinations in the Santiam 
Pass-Mount Jefferson area completed since 1987 are summarized 
in chapter 2. One of the more important conclusions reached in 
chapter 2 is that a minimum of 2 km vertical displacement has oc- 
curred in the High Cascade graben in the Santiam Pass area. The 
petrology of the Santiam Pass drill core is presented by Hill in 
chapter 3. Most of the major volcanic units in the core have been 
analyzed for major, minor, and trace element abundances and 
have been studied petrographically. Three K-Ar ages are inter- 
preted in conjunction with the magnetostratigraphy of the core to 
show that the oldest rocks in the core are approximately 1.8 Ma. 
Geothermal and geophysical data collected from the Santiam Pass 
well are presented by Blackwell in chapter 4. The Santiam Pass 
well failed to penetrate beneath the zone of lateral groundwater 
flow associated with highly permeable Quaternary volcanic rocks. 





Calculated geothermal gradients range from about 50°C/km at 
depth 700-900 m, to roughly 110°C/km from 900 m to the bottom 
of the well at 929 m. Heat-flow values for the bottom part of the 
hole bracket the regional average for the High Cascades. Blackwell 
concludes that heat flow along the High Cascades axis is equal to 
or higher than along the western edge of the High Cascades. 


14037 (INIS-mf-13435, pp. 5-17) Calculations of the 
seismic risk to the Czech Massif region and assessment of re- 
sults. Schenk, V. (Ceskoslovenska Akademie Ved, Prague 
(Czechoslovakia). Geofyzikalni Ustav); Schenkova, Z. Ceska Nuk- 
learni Spolecnost, Prague (Czechoslovakia); Ceskoslovenska 
Vedeckotechnicka Spolecnost Skoda, Prague (Czechoslo- 
vakia); Ceskoslovenska Vedeckotechnicka Spolecnost UJV, Rez 
(Czechoslovakia). 1992. (In Czech). (CONF-9012100-: 8. national 
symposium on radiation dosimetry, Marianske Lazne (Czechoslo- 
vakia), 3-7 Dec 1990). In Safety and operating reliability of reactor 
VVER (external load). [129p.] Order Number DE93616248. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results are presented of various approaches to the determi- 
nation of seismic risk to the Czech Massif region: calculation of 
seismic risk using the EQRISK code, assessment of maximum 
credible macroseismic activities, and forecasts of earthquake activ- 
ity provided by the GEO-1.2 expert system. The comparison of 
results makes possible a formulation of general rules of earthquake 
occurrence and a probability quantification of this occurrence. Appli- 
cation of the expert system enables identification of seismic zones 
not manifest so far, and a classification of known active zones and 
their relation to structural geologic units. (M.D.) 5 figs., 31 refs. 


14038 (JSR-91-310) CHAMMP. Abarbanel, H.; Chervin, R.; 
Colella, P.; Dyson, F.; Flatte, S.; Freeman, M.; Gregg, M.; Koonin, 
S.; Leith, C.; MacDonald, G.; Nierenberg, W.; Rothaus, O.; Wein- 
berger, P.; Westervelt, R.; Zachariasen, F. Mitre Corp., McLean, 
VA (United States). Jason Program Office. Dec 1992. 57p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al05-90ER30174. Order Number DE93007290. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The US global change research program embraces three impor- 
tant classes of activities. One is the long-term monitoring of climatic 
variables to detect and measure global change. A second class 
comprises detailed short-term studies of the processes that govern 
the climate system. The third activity involves the construction of 
climate models (e.g., ocean and atmospheric general circulation 
models - GCMs) incorporating the results of process studies to im- 
prove the ability to predict and eventually to respond to global 
change. The CHAMMP program clearly falls within the third class 
of activities (modeling) and complements DOE's Atmospheric Radi- 
ation Measurement Program (ARM) of process studies in the 
atmosphere, and NASA's Earth Observing System (EOS) program, 
aimed primarily at monitoring. CHAMMP’s stated goal is “To de- 
velop, verify, and apply a new generation of climate model within a 
coordinated framework, that: (1) incorporates the best available 
scientific and numerical approaches to represent physical, biogeo- 
chemical, and ecological processes; (2). fully utilizes the hardware 
and software capabilities of new computer architectures; (3)probes 
the limits of climate predictability; (4) can be used to address the 
challenging problem of understanding the greenhouse climate 
issue through the ability of models to simulate time-dependent cli- 
matic changes over extended times with regional resolution.” 


14039 (LA-UR-93-299) Applications of wavelet-based com- 
pression to multidimensional earth science data. Bradley, J.N.; 
Brislawn, C.M. Los Alamos National Lab., NM (United States). 
[1993]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930490—1: 1993 
space and earth science data compression workshop, Snowbird, 
UT (United States), 2 Apr 1993). Order Number DE93007348. 
Source: OSTI; NTIS; GPO Dep. 

A data compression algorithm involving vector quantization (VQ) 
and the discrete wavelet transform (DWT) is applied to two different 
types of multidimensional digital earth-science data. The algorithm 
(WVQ) is optimized for each particular application through an opti- 
mization procedure that assigns VQ parameters to the wavelet 
transform subbands subject to constraints on compression ratio 
and encoding complexity. Preliminary results of compressing global 
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ocean model data generated on a Thinking Machines CM-200 su- 
percomputer are presented. The WVQ scheme is used in both a 
predictive and nonpredictive mode. Parameters generated by the 
optimization algorithm axe reported, as are signal-to-noise ratio 
(SNR) measurements of actual quantized data. The problem of 
extrapolating hydrodynamic variables across the continental land- 
masses in order to compute the DWT on a rectangular grid is 
discussed. Results are also presented for compressing Landsat TM 
7-band data using the WVQ scheme.The formulation of the opti- 
mization problem is presented along with SNR measurements of 
actual quantized data. Postprocessing applications are considered 
in which the seven spectral bands are clustered into 256 clusters 
using a k-means algorithm and analyzed using the Los Alamos 
multispectral data analysis program, SPECTRUM, both before and 
after being compressed using the WVQ program. 


14040 (ORNL/CDIAC-45) A coastal hazards data base for 
the US East Coast. Gornitz, V.M. (National Aeronautics and 
Space Administration, New York, NY (United States). Goddard Inst. 
for Space Studies); White, T.W.; Daniels, R.C. Oak Ridge National 
Lab., TN (United States). Carbon Dioxide Information Analysis 
Center. Aug 1992. 172p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. (NDP-—043A). 
Order Number DE93003678. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3913. 

This document describes the contents of a digital data base that 
may be used by raster or vector geographic information systems 
(GIS) and non-GIS data bases to assess the risk of coastlines to 
erosion or sea level rise. The data base integrates point, line, and 
polygon data for the US East Coast into 0.250 latitude x 0.250 
longitude grid cells. Each coastal grid cell contains data on geol- 
ogy, geomorpholog,elevation, wave heights, tidal ranges, shoreline 
displacement (erosion), and sea-level trends. These data are avail- 
able as a Numeric Data Package (NDP), from the Carbon Dioxide 
Information Analysis Center, consisting of this document and a set 
of computerized data files. The documentation contains information 
on the methods used in calculating each variable, detailed descrip- 
tions of file contents and formats, and a discussion of the sources, 
restrictions, and limitations of the data. The data files are available 
on magnetic tape, on floppy diskettes, or through INTERNET. 


14041 (UCRL-ID-111667) A comparison of deconvolution 
techniques. Ammon, C.J. (California Univ., Santa Cruz, CA 
(United States). Inst. of Tectonics). Lawrence Livermore National 
Lab., CA (United States). Aug 1992. 43p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93007407. Source: OSTI; NTIS; GPO Dep. 

In the following, | compare several approaches to the deconvolu- 
tion of a wavelet from a seismogram, when the wavelet can be 
estimated beforehand. Specifically, | examine the frequency do- 
main waterlevel method, a least-squares, frequency-dependent 
weighting scheme, and a time-domain approach using the Singular 
Value Decomposition. | illustrate each deconvolution technique by 
estimating receiver functions using both high quality and low quality 
seismic waveforms. Each technique performs well with high quality 
data, and all have problems with noisy data. In cases where the 
data do not allow a complete extraction of desired information, the 
time domain approach is the more useful method to interpret the 
resulting waveforms. Singular Value Decomposition also permits an 
optimal combination of information from several deconvolutions or 
a quantitative comparison of the results from several deconvolu- 
tions. Additionally, the time domain approach is readily adaptable 
to multi-waveform deconvolution. 


14042 (UCRL-MA-110662-Pt.1) EQ3/6, a software package 
for geochemical modeling of aqueous systems: Package 
overview and installation guide (Version 7.0). Wolery, T.J. 
Lawrence Livermore National Lab., CA (United States). 14 
Sep 1992. 70p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93003359. Source: OSTI; INIS; NTIS (documentation only); 
ESTSC (complete software package), P.O. Box 1020, Oak Ridge, 
TN 37831-1020; GPO Dep. 

EQ3/6 is a software package for geochemical modeling of aque- 
ous systems. This report describes version 7.0. The major 
components of the package include: EQ3NR, a speciation-solubility 
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code; EQ6, a reaction path code which models water/rock interac- 
tion or fluid mixing in either a pure reaction progress mode or a 
time mode; EQPT, a data file preprocessor, EQLIB, a supporting 
software library; and five supporting thermodynamic data files. The 
software deals with the concepts of thermodynamic equilibrium, 
thermodynamic disequilibrium, and reaction kinetics. The five sup- 
porting data files contain both standard state and activity 
coefficient-related data. Three support the use of the Davies or B- 
dot equations for the activity coefficients; the other two support the 
use of Pitzer's equations. The temperature range of the thermody- 
namic data on the data files varies from 25°C only to 0-300°C. 
EQPT takes a formatted data file (a data0 file) and writes an unfor- 
matted near-equivalent called a datal file, which is actually the form 
read by EQ3NR and EQ6. EQS3NR is useful for analyzing ground- 
water chemistry data, calculating solubility limits, and determining 
whether certain reactions are in states of partial equilibrium or dis- 
equilibrium. It is also required to initialize an EQ6 calculation. EQ6 
models the consequences of reacting an aqueous solution with a 
set of reactants which react irreversibly. It can also model fluid 
mixing and the consequences of changes in temperature. This 


code operates both in a pure reaction progress frame and in a time 
frame 


14043 (UNDRO-92/05) Engineering aspects of earthquake 
risk mitigation: Lessons from management of recent earth- 
quakes, and consequential mudflows and __ landslides: 
Proceedings of the UNDRO/USSR/UNDP training semi- 
nars. United Nations Disaster Relief Co-ordinator (UNDRO), 
Geneva (Switzerland). 1992. [256p.] (CONF-8810565-: UN- 
DRO/USSR/UNDP training seminar on engineering aspects of 
earthquake risk mitigation: UNDRO/USSR/UNDP training seminar 
on lessons from management of recent earthquakes, and conse- 
quential mudflows; UNDRO/USSR/UNDP training seminar on engi 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Proceedings contain 30 selected presentations given at the 
Second and Third UNDRO/USSR Training Seminars: Engineering 
Aspects of Earthquake Risk Assessment and Mitigation of Losses, 
held in Dushanbe, October 1988; and Lessons from Management 
of Recent Earthquakes, and Consequential Mudflows and Land- 
slides, held in Moscow, October 1989. The annexes to the 
document provide information on the participants, the work pro- 
gramme and the resolution adopted at each of the seminars. Refs, 
figs and tabs. 


14044 (UNDRO-92/05, pp. 183-186) Emergency manage- 
ment and relief experience following the Spitak earthquake 
(1988). Chernichko, B. United Nations Disaster Relief Co-ordinator 
(UNDRO), Geneva (Switzerland). 1992. (CONF-8810565-: UN- 
DRO/USSR/UNDP training seminar on engineering aspects of 
earthquake risk mitigation: UNDRO/USSR/UNDP training seminar 
on lessons from management of recent earthquakes, and conse- 
quential mudflows; UNDRO/USSR/UNDP training seminar on engi 
In Engineering aspects of earthquake risk mitigation: Lessons from 
management of recent earthquakes, and consequential mudflows 
and landslides: Proceedings of the UNDRO/USSR/UNDP training 
seminars. [256p.] Order Number DE93619211. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. EARTHQUAKES/emergency plans; SEIS- 
MIC EFFECTS/management; SEISMIC EFFECTS/mitigation; CIVIL 
DEFENSE; EARTHQUAKES; EVACUATION; MANAGEMENT; MIT- 
IGATION; USSR 


14045 (WSRC-MS—92-161) Use of the 1991 ASCOT field 
study data in a mesoscale model employing a_ four- 
dimensional data assimilation technique. Fast, J.D.; O’Steen, 
B.L. Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-9209163-5: 6. 
American Meteorological Society conference on mountain meteo- 
rology, Portland, OR (United States), 29 Sep - 2 oct 1992). Order 
Number DE93002683. Source: OSTI; NTIS; GPO Dep. 

In this study, a four-dimensional data assimilation technique 
based on Newtonian relaxation is incorporated into Colorado State 
University (CSU) Regional Atmospheric Modeling System (RAMS) 
and evaluated using data taken from one experiment of the US De- 
partment of Energy’s (DOE) 1991 Atmospheric Studies in COmplex 
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Terrain (ASCOT) field study along the front range of the Rockies in 
Colorado. The main objective of this study is to determine the abil- 
ity of the model to predict small-scale circulations influenced by 
terrain, such as drainage flows, and assess the impact of data as- 
similation on the numerical results. In contrast to previous studies 
in which the smallest horizontal grid spacing was 10 km (Stauffer 
and Seaman, 1991) and 8 km (Yamada and Hermi, 1991), data as- 
similation is applied in this study to domains with a horizontal grid 
spacing as small as 1 km. The prognostic forecasts made by 
RAMS are evaluated by comparing simulations that employ static 
initial conditions, with simulations that incorporate continuous data 
assimilation and data assimilation for fixed period of time (dynamic 
initialization). This paper will also elaborate on the application and 
limitation of the Newtonian relaxation technique in limited-area 
mesoscale models with a relatively small grid spacing. 


66 PHYSICS 


6610 General Physics 
Refer also to citation(s) 14728 


6611 Classical and Quantum Mechanics 


Refer also to citation(s) 13520, 13521, 13525, 14750, 14761, 
14765, 14772, 14779 


14046 (CEA-N-2703) On fully multidimensional and high 
order non oscillatory finite volume methods, |. Lafon, F. CEA 
Centre d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France). 
Nov 1992. [37p.] Source: OSTI; NTIS (US Sales Only); INIS. 

A fully multidimensional flux formulation for solving nonlinear 
conservation laws of hyperbolic type is introduced to perform calcu- 
lations on unstructured grids made of triangular or quadrangular 
cells. Fluxes are computed across dual median cells with a multidi- 
mensional 2D Riemann Solver (R2D Solver) whose intermediate 
states depend on either a three (on triangle R2DT solver) of four 
(on quadrangle, R2DQ solver) state solutions prescribed on the 
three or four sides of a gravity cell. Approximate Riemann solutions 
are computed via a linearization process of Roe’s type involving 
multidimensional effects. Moreover, a monotonous scheme using 
stencil and central Lax-Friedrichs corrections on sonic curves are 
built in. Finally, high order accurate ENO-like (Essentially Non Os- 
cillatory) reconstructions using plane and higher degree polynomial 
limitations are defined in the set up of finite element Lagrange 
spaces P, and Q, for k>0, on triangles and quadrangles, respec- 
tively. Numerical experiments involving both linear and nonlinear 
conservation laws to be solved on unstructured grids indicate the 
ability of our techniques when dealing with strong multidimensional 
effects. An application to Euler's equations for the Mach three step 
problem illustrates the robustness and usefulness of our techniques 
using triangular and quadrangular grids. (Author). 33 refs., 13 figs. 


14047 (CEA-R-5614) Non self-similar collapses described 
by the non-linear Schroedinger equation. Berge, L. (CEA Centre 
d’Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France)); 
Pesme, D. CEA Centre d’Etudes de Limeil, 94 - Villeneuve-Saint- 
Georges (France). 1992. [19p.] (In French). Source: OSTI; NTIS 
(US Sales Only); INIS. 

We develop a rapid method in order to find the contraction rates 
of the radially symmetric collapsing solutions of the nonlinear 
Schroedinger equation defined for space dimensions exceeding a 
threshold value. We explicitly determine the asymptotic behaviour 
of these latter solutions by solving the non stationary linear prob- 
lem relative to the nonlinear Schroedinger equation. We show that 
the self-similar states associated with the collapsing solutions are 
characterized by a spatial extent which is bounded from the top by 
a cut-off radius. 


14048 (ENEA-RT-INN—91-30) Note on Wigner-phase space 
and electron beam transport. Dattoli, G.; Mari, C.; Torre, A. 
ENEA, Frascati (italy). Dipt. Sviluppo Tecnologie di Punta. 1992. 
tip. (RT/INN-—91-30). Order Number DE93769376. Source: OSTI; 
NTIS (US Sales Only); INIS. 





It is shown that the evolution of a charged beam, undergoing lin- 
ear transport elements, shares striking analogies with coherent and 
squeezed states, which have been shown to be linear canonical 
transforms of the ground state harmonic oscillator. This note shows 
that the formalism of the Wigner phasespace is the natural frame- 
work to study the evolution of charged beamtransport through 
linear magnetic systems. 


14049 (IC—92/268) On the theory of smooth structures. 2. 
Shafei Deh Abad, A. International Centre for Theoretical Physics, 
Trieste (italy). Sep 1992. [12p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this paper we continue by introducing the concepts of sub- 
structures, quotient structures and tensor product, and examine 
some of their properties. By using the concept of tensor product, in 
the next paper, we will give another product for smooth structures 
which is a characterization of integral domains which are not fields. 
(author). 2 refs. 


14050 (IC-92/291) Sheaves with many morphisms. Abd El- 
Sattar, A. Dabbour (international Centre for Theoretical Physics, 
Trieste (Italy)); Soultan, N.A. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1992. [11p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The aim of the present article is to deal with the main features of 
direct spectrums with many morphisms. The idea of sheaves pos- 
sessing more than one restriction map, between any two objects of 
restrictions, is introduced and discussed. (author). 19 refs. 


14051 (IC-92/296) Convergence of exponentially convex 


functions on foundation semigroups. Okb El-Bab, A.S. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [8p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Our main purpose in this thesis is to study the convergence of 
exponentially convex functions defined on foundation semigroups. 


In doing that it was realized that we can also weaken the condi- 
tions of continuity and boundedness imposed on these functions. 
Finally, we gave an example. (author). 6 refs. 


14052 (1\C-92/323) A regional inverse eigenvalue problem: 
Solution with application in control theory. Shalaby, M.A. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
[10p.] Source: OSTI; NTIS (US Sales Only); INIS. 

A new procedure for the solution of the regional inverse eigen- 
value problem is suggested and applied to the pole assignment 
problem of control theory. Algebraic inequalities are derived, they 
set bounds on the real and imaginary parts of the closed-loop ma- 
trix eigenvalues. As a result, these eigenvalues are located inside 
a prescribed rectangular region in the complex plane, which is bet- 
ter in real applications to control the system performance by a 
controller matrix which is computed in a more simpler way. (au- 
thor). 26 refs. 


14053 (IC—92/324) On the real symmetric inverse eigen- 
value problem. Shalaby, M.A. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [12p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The inverse eigenvalue problem of a real symmetric matrix, de- 
pendent on several parameters, is studied. A new solution, based 
on obtaining perturbation expansions of the eigensystem of such 
matrix, is presented. The proposed solution is a modification of the 
well-known Newton method, based on investigating the analyticity 
of the eigenvalues and the eigenvector of the matrix. (author). 17 
refs. 


14054 (IC—-92/381) A remark about the mean curvature. 
Zhang Weitao. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1992. [6p.] Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, we give an integral identity about the mean curva- 
ture in Sobolev space H9'(Q) intersection H?(Q). Suppose the 
mean curvature on T=6Q is positive, we prove some inequalities of 
the positive mean curvature and propose some open problems. 
(author). 4 refs. 
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14055 (IC—92/384) Finite-dimensional approximation for 
operator equations of Hammerstein type. Buong, N. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Nov 1992. 
[12p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this paper is to establish convergence rate for a 
method of finite-dimensional approximation to solve operator equa- 
tion of Hammerstein type in real reflexive Banach space. In order 
to consider a numerical example an iteration method is proposed 
in Hilbert space. (author). 25 refs. 


14056 (IC—92/385) Convergence rates and _finite- 
dimensional approximations for nonlinear ill-posed problems 
involving monotone operators in Banach spaces. Nguyen 
Buong. International Centre for Theoretical Physics, Trieste (Italy). 
Nov 1992. [9p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this paper is to investigate convergence rates for 
an operator version of Tikhonov regularization constructed by dual 
mapping for nonlinear ill-posed problems involving monotone oper- 
ators in real reflective Banach spaces. The obtained results are 
considered in combination with finite-dimensional approximations 
for the space. An example is considered for illustration. (author). 
15 refs. 


14057 (IC-92/386) The Lip microbundle representation the- 
orem. Guo Jingmei. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1992. [18p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this paper, we show that a Lip n-microbundle contains a Lip n- 
bundle and that any two such are isomorphic. (author). 5 refs. 


14058 (I\C-92/388) The completion homomorphism in equi- 
variant elliptic cohomology. Devoto, J.A. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [24p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

We generalize the Atiyah-Segal completion theorem to the case 

of equivariant elliptic cohomology. (author). 24 refs. 
14059 (IC-92/389) On convexity and Schoenberg’s varia- 
tion diminishing splines. Feng, Yuyu (international Centre for 
Theoretical Physics, Trieste (Italy)); Kozak, J. International Centre 
for Theoretical Physics, Trieste (Italy). Nov 1992. [11p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the paper we characterize a convex function by the mono- 
tonicity of a particular variation diminishing spline sequence. The 
result extends the property known for the Bernstein polynomial se- 
quence. (author). 4 refs. 


14060 (IC-92/394) Some relative extensions and their inte- 
gral bases. Zhang Xianke (International Centre for Theoretical 
Physics, Trieste (Italy)); Xu Fuhua. International Centre for Theo- 
retical Physics, Trieste (Italy). Nov 1992. [10p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

It is proved that an algebraic number field of type (q°,q§,...,q°) 
has relative integral basis over any of its subfield under certain 
conditions. The conductor and discriminant are also determined 
using the construction of genus fields of abelian number fields. (au- 
thor). 8 refs. 


14061 (IC--S2/395) Real quadratic fields similar to ERD- 
type. Zhang Xianke (international Centre for Theoretical Physics, 
Trieste (Italy)); Xu Fuhua. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1992. [7p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Let K=Q(,/m) be a real quadratic number field with m=s?+r, 
r—6s or r—8s. Several results about the class group H(m) and 
class number h(m) of K are given. For example, if m=s*+8, then 
(2,(1+,/m)/2) is a principle ideal, and h(m)=1 is more possible. If 
m=s*+8t, s/t is an element of Z-2Z, then the order of A=(2,(1+,/m)/ 
2) in H(m) is 1, 2, or 4; and 4—h(m) when class A?1. If m=(3z"+t- 
3)*/443t with t—z"-1, then H(m) contains a cyclic subgroup of order 
n under certain conditions. The methods of proofs are similar to that 
of the authors for fields of ERD-type (i.e., r—4s). (author). 4 refs. 


14062 (I\C-92/397) Notes on projective structures and 
Kleinian groups. Matsuzaki, K. (Tokyo Inst. of Technology, 
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Meguro, Tokyo (Japan). Dept. of Mathematics); Velling, J.A. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Nov 1992. 
[12p.] Source: OSTI; NTIS (US Sales Only); INIS. 

From the three classes of projective structures defined on an ar- 
bitrary hyperbolic Riemann surface, namely bounded discrete 
projective structures, bounded Kleinian projective structures and 
bounded covering projective structures, the last one is discussed in 
this paper. 21 refs, 2 figs. 


14063 (IC—92/398) Lyapunov functions for the fixed points 
of the Lorenz model. Bakasov, A.A. (International Centre for The- 
oretical Physics, Trieste (Italy)); Govorkov, B.B. Jr. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1992. [34p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

We have shown how the explicit Lyapunov functions can be con- 
structed in the framework of a regular procedure suggested and 
completed by Lyapunov a century ago ("method of critical cases”). 
The method completely covers all practically encountering subtle 
cases of stability study for ordinary differential equations when the 
linear stability analysis fails. These subtle cases, "the critical 
cases”, according to Lyapunov, include both bifurcations of solu- 
tions and solutions of systems with symmetry. Being properly 
specialized and actually powerful in case of ODE’s, this Lyapunov's 
method is formulated in simple language and should attract a wide 
interest of the physical audience. The method leads to inevitable 
construction of the explicit Lyapunov function, takes automatically 
into account the Fredholm alternative and avoids infinite step 
calculations. Easy and apparent physical interpretation of the Lya- 
punov function as a potential or as a time-dependent entropy 
provides one with more details about the local dynamics of the 
system at non-equilibrium phase transition points. Another advan- 
tage is that this Lyapunov’s method consists of a set of very 
detailed explicit prescriptions which allow one to easy programmize 
the method for a symbolic processor. The application of the Lya- 
punov theory for critical cases has been done in this work to the 
real Lorenz equations and it is shown, in particular, that increasing 
a at the Hopf bifurcation point suppresses the contribution of one 
of the variables to the destabilization of the system. The relation of 


the method to contemporary methods and its place among them 
have been clearly and extensively discussed. Due to Appendices, 
the paper is self-contained and does not require from a reader to 
approach results published only in Russian. (author). 38 refs. 


14064 (1C—92/399) Dirac’s shell model of the electron and 
the general theory of moving relativistic charged membranes. 
Barut, A.O.; Pavsic, M. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1992. [12p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

A covariant theory of a moving charged membrane in an arbitrary 
dimension coupled to the electromagnetic field is presented. In par- 
ticular we obtain a new formulation of Dirac’s model of the electron 
as a charged spherical shell with internal oscillations and finite self 
energy, and its generalization to a moving shell. (author). 12 refs. 


14065 (I\C-92/401) On a class of strongly degenerate and 
singular linear elliptic equation. Duong Minh Duc, D.M. (Hochim- 
inh City Univ., Hochiminh City (Viet Nam). Dept. of Mathematics); 
Le Dung. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1992. [30p.] Source: OSTI; NTIS (US Sales Only); INIS. 

We consider a class of strongly degenerate linear elliptic equa- 
tion. The boundedness and the Holder regularity of the weak 
solutions in the weighted Sobolev-Hardy spaces will be studied. 
(author). 9 refs. 


14066 (IC—92/406) An improvement of the Brezis inequality 
and its applications. Zhang Weitao. International Centre for Theo- 
retical Physics, Trieste (Italy). Dec 1992. [8p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this paper, we improve the Brezis inequality established in 
1980, 1981, and give its applications to the definitions of singular 
perturbations (i.e. make a comparison between the Poincare’s defi- 
nition and the Lion's definition) and to the analysis in which gradual 
change gives rise to the sudden change. (author). 9 refs. 


14067 (iC—-92/407) Analysis of destabilization at the second 
laser threshold by the Lyapunov direct method. Bakasov, A.A. 
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(International Centre for Theoretical Physics, Trieste (Italy)); Gov- 
orkov, B.B. Jr. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1992. [12p.] Source: OSTI; NTIS (US Sales Only); INIS. 

An easy and apparent physical interpretation of the Lyapunov 
function as a potential or as a time-dependent entropy provides one 
with more details about the local dynamics of the system at non- 
equilibrium phase transition points. The application of the Lyapunov 
theory for critical cases has been done in this work to the real 
Lorenz equations and this showed, in particular, that increasing o 
at the Hopf bifurcation point suppresses the contribution of one of 
the variables to the destabilization of the system. (author). 20 refs. 


14068 (IC-92/410) A noncommutative mean ergodic theo- 
rem for partial W*-dynamical semigroups. Ekhaguere, G.O.S. 
International Centre for Theoretical Physics, Trieste (Italy). Dec 
1992. [11p.] Source: OSTI; NTIS (US Sales Only); INIS. 

A noncommutative mean ergodic theorem for dynamical semi- 
groups of maps on partial W*-algebras of linear operators from a 
pre-Hilbert space into its completion is proved. This generalizes a 
similar result of Watanabe for dynamical semigroups of maps on 
W*-algebras of operators. (author). 14 refs. 


14069 (IC-92/415) Regularity results for minimizers of cer- 
tain functionals having non quadratic growth with obstacles. 
Hong Minchun. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1992. [19p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Partial regularity in the vector valued case for minimizers of de- 
generate variational integrals with obstacles is proved and the 
typical mode of variational integrals is found. 20 refs. 


14070 (I\C-92/417) Dynamics of a family of quartic polyno- 
mials. Ahmadi, D. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1992. [25p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

By using the Thurston lamination theory, we study the dynamics 
of the polynomials of the form z*+az*+b, a, b is an element of C. 
(author). 9 refs. 


14071 (IC-92/418) The linearized polaron model treated by 
the diagonalization method and the Green function method. 
Bogolubov, N.N. Jr. (International Centre for Theoretical Physics, 
Trieste (Italy)); Vansant, P.; Brosens, F.; Devreese, J.T. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Dec 1992. [9p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Green function method for the linearized polaron has been 
generalized to include a constant uniform magnetic field. The free 
energy for the linearized polaron in a magnetic field had been ob- 
tained in closed form with the diagonalization of the Hamiltonian by 
a canonical transformation. Here it is obtained with the above 
Green function method. We also show that both theories lead to 
the same free energy. (author). 11 refs. 


14072 (IC-92/425) A generalization of the deformed alge- 
bra of quantum group SU(2), for Hopf algebra. Ludu, A.; Gupta, 
R.K. International Centre for Theoretical Physics, Trieste (Italy). 
Dec 1992. [14p.] Source: OSTI; NTIS (US Sales Only); INIS. 

A generalization of the deformation of Lie algebra of SU(2) group 
is established for the Hopf algebra, by modifying the J3 component 
in all of its defining commutators. The modification is carried out in 
terms of a polynomial f, of J; and the q-deformation parameter, 
which contains the known q-deformation functionals as its particu- 
lar cases. (author). 20 refs. 


14073 (IC—92/430) Topological entropy for finite invariant 
sets of Y. Li Shihai (Singapore Univ. (Singapore). Dept. of Mathe- 
matics); Ye Xiangdong. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1992. [15p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Let Y be the space {z is an element of C:z° is an element of 
[0,1]} with a metric defined by the arc length. Suppose that f is an 
element of C(Y,Y) and P is a finite f-invariant set. The topological 
entropy of (P,f), h(P), is the infimum of the topological entropies of 
maps from C(Y,Y) which agree with f on P. In this paper we con- 
struct a function Cp is an element of C(Y,Y) satisfying Cp—p=f—p 
which achieves the topological entropy of (P,f). (author). 14 refs. 





14074 (INIS-mf-13430, pp. 119) Aharonov-Bohm scattering 
from a finite coil. Jursa, M. (Technische Univ., Vienna (Austria). 1. 
Inst. fuer Theoretische Physik); Kasperkovitz, P. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] (In Ger- 
man). (CONF-9209309—: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. AHARONOV-BOHM EFFECT/ 


14075 (ITP-92-14) The (A/27)-expansion for Regge- 
trajectories. 2. Relativistic equations: 2. Relativistic equations. 
Stepanov, S.S.; Tutik, R.S. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1992. [24p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The (hW27)-expansion method, proposed earlier for deriving 
Regge trajectories for bound states of central potentials in the 
Schroedinger equation framework, is extended to the Klein-Gordon 
and Dirac equations with potentials having vector and scalar com- 
ponents. The simple recursion formulae, with the same form both 
for the parent and daughter Regge trajectories, are obtained. They 
provide, in principle, the calculation of the (h/27)-expansion terms 
up to an arbitrary order. As an illustration, a superposition of the 
vector and scalar Coulomb potentials, and the funnel-shaped po- 
tential are treated with the technique developed. 20 refs.; 3 figs.; 1 
table. (author). 


14076 (JINR-E-5-91-533) Generalized inequalities for quan- 
tum correlations with hidden variables. Vinduska, M. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1991. [7p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Renowned inequalities for quantum correlations are generalized 
for the case when quantum system cannot be described with an 
absolute independent measure of the probability. Such a formula- 
tion appears to be suitable for the formulation of the hidden 
variables theory in terms of non-Euclidean geometry. 10 refs. 


14077 (JINR-E-5-91-534) Non-Euclidean space for local 
hidden variables. Vinduska, M. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. [12p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

A model of the singlet state of photons is considered with local 
hidden variables (LHV) realized in Euclidean and pseudo-Euclidean 
spaces. It is shown that the metricity of the Euclidean space is 
transferred into the metric form of Bell, and of Braunstein and 
Caves inequalities, while the use of pseudo-Euclidean geometry 
leads to generalized inequalities which form is nonmetric. The use 
of the LHV in Minkowski space restores the quantum-mechanical 
results for correlations of photon lenear polarizations. 12 refs.; 2 
figs.; 1 tab. 


14078 (JINR-R-17-91-269) On the connection of classical 
mechanics, physical kinetics and quantum theory. Gordelij, 
V.1.; Savel’ev, A.E. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Nuclear Problems. 1991. [14p.] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The Schroedinger equation has been generalized to considera- 
tion of the particles interaction with vacuum. The generalized 
Schroedinger ratio turned out to be a one-to-one correspondence 
between classical mechanics and physical kinetics. It is important 
that all results which follow from the Schroedinger equation are re- 
produced. The analytical solution of the generalized Schroedinger 
equation was found under the next conditions: 1) the potential ex- 
ternal forces exerted over all parameters and with the whole space; 
2) classical mechanics Hamilton-Yacobi’s equation has an ideal so- 
lution, i.e. the dependence of particle velocity on time only. The 
analytical solution of the generalized Schroedinger equation turned 
out to be coherent. The coherent properties of a wave function do 
not depend on symmetries by which the Hamiltonian determining 
the particle motion can be characterized. The investigation has 
been performed at the Laboratory of Neutron Physics, JINR. 


14079 (ORNL/TM-12176) Errata report on Herbert Gold- 
stein’s Classical Mechanics: Second edition. Unseren, M.A.; 
Hoffman, F.M. Oak Ridge National Lab., TN (United States). Jan 
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1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93007837. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3943. 

This report describes errors in Herbert Goldstein’s textbook 
Classical Mechanics, Second Edition (Copyright 1980, ISBN 0-201- 
02918-9). Some of the errors in current printings of the text were 
corrected in the second printing; however, after communicating 
with Addison Wesley, the publisher for Classical Mechanics, it was 
discovered that the corrected galley proofs had been lost by the 
printer and that no one had complained of any errors in the eleven 
years since the second printing. The errata sheet corrects errors 
from all printings of the second edition. 
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Refer also to citation(s) 13356, 13478, 13520, 13522, 13523, 
13524, 13525 


14080 (CEA-CONF-11188) Nuclear demagnetization cryo- 
stat at University of Florida Microkelvin Laboratory. Avenel, O. 
(CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Recherche sur |’Etat Condense, les Atomes et les 
Molecules); Xu, J.; Xia, J.S.; Xu, M.F.; Lang, T.; Moyland, P.L.; Ni, 
W.; Adams, E.D.; lhas, G.G.; Meisel, M.W.; Sullivan, N.CEA Cen- 
tre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Recherche sur |’Etat Condense, les Atomes et les Molecules. 
1992. [4p.] (CONF-9206305—: Symposium on quantum fluids and 
solids, University Park, PA (United States), 15-19 Jun 1992). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two nuclear-demagnetization cryostats, each containing 173 mol 
of copper coolant in a 8 T magnetic field and based on an Oxford 
Instruments model 1000 dilution refrigerator, have been under de- 
velopment at the University of Florida Microkelvin Laboratory for 
studies of nuclear magnetic ordering in metals and in solid >He, 
properties of superfluid =He at T=0, and mesoscopic systems, and 
for development of primary thermometers based on population dif- 
ferences in nuclear quadrupole systems. The performance of the 
first cryostat is analyzed with emphasis on improvements to be 
made. 


14081 (CONF-901116-43) The physics of Electron Beam 
lon Sources. Stockli, M.P.; Cocke, C.L. Kansas State Univ., Man- 
hattan, KS (United States). J.R. MacDonald Lab. [1990]. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13491. From 11. international conference on 
the applications of accelerators in research and industry; Denton, 
TX (United States); 5-8 Nov 1990. Order Number DE93006815. 
Source: OSTI; NTIS; INIS; GPO Dep. 

There are 13 Electron Beam lon Sources in operation which pro- 
duce highly charged ions, up to Th®°+ and Xe%+. Most of the 
sources are used to study these ions under electron impact or 
when recombining with gaseous or solid targets. That provides an 
insight into the atomic physics of these highly charged ions and 
into the physics of the plasma in which such ions can be found. 
This paper reviews the present knowledge of atomic processes, 
important in the production of such ions with an EBIS. 


14082 (CONF-9210121-5) The ORNL Radioactive lon Beam 
Project. Olsen, D.K. (Oak Ridge National Lab., TN (United 
States)); Alton, G.D.; Auble, R.L.; Baktash, C.; Dowling, D.T.; Gar- 
rett, J.D.; Haynes, D.L.; Jones, C.M.; Juras, R.C.; Lane, S.N.; 
Meigs, M.J.; Mills, G.D.; Mosko, S.W.; Robinson, R.L.; Tatum, B.A.; 
Blosser,Oak Ridge National Lab., TN (United States). [1992]. 41p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Workshop on the production and 
use of intense radioactive ion beams for the lsoSpin Laboratory; 
Oak Ridge, TN (United States); 7-10 Oct 1992. Order Number 
DE93006623. Source: OSTI; NTIS; INIS; GPO Dep. 

On June 30, 1992, the Holifield Heavy lon Research Facility 
(HHIRF) was shut down as an operating national users’ facility for 
heavy ion physics research and became a construction project to 
reconfigure the existing accelerator system and develop a first gen- 
eration radioactive ion beam (RIB) facility. During its 11 years of 
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operation, the HHIRF had over 600 users, of which 200 were grad- 
uate students. During this time, nearly 39,000 hours of beam were 
delivered as beam-on-target for nuclear, atomic, and applied 
research. All together, 69 different isotopes from 36 different ele- 
ments were accelerated for scheduled experiments. Most beams 
were produced with only the 25-MV tandem accelerator; however, 
for the most energetic beams and the heaviest ions, the Oak Ridge 
Isochronous Cyclotron (ORIC) was used as an energy booster. 
This paper will briefly review the concept of the ORNL RIB project 
and describe the progress being made on the various hardware 
components and physics factors required to produce RiBs with the 
HHIRF accelerator system. 


14083 (ENEA-RT-INN-91-56) Lineshape in Laval molecular 
beam and pressure broadening of N2O transition lines. Baldac- 
chini, G.; Chackraborti, P.K.; D'Amato, F. ENEA, Frascati (Italy). 
Dipt. Sviluppo Tecnologie di Punta. 1992. 18p. (RT/INN—91-56). Or- 
der Number DE93769390. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper reports on the measurement of the absorption profile 
of N20 transitions belonging to the v2 vibrational band at = 590/cm 
in order to characterize the gas flow in a pulsed Laval molecular 
beam. It was found that the shape of the transition is almost 
Lorentzian near the nozzle exit while it clearly approaches a 
Gaussian profile far away from the nozzle throat. Having measured 
the spectral profiles of the same transition in a cell at different 
pressures, it was then possible to quantify the molecular density 
along the Laval stream 


14084 (INIS-JP—007, pp. 334-339) A universal method of 
producing ultra-fine microbeam. lsoya, Akira (Tokai Univ., Hirat- 
suka, Kanagawa (Japan). Inst. of Research and Development). 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

A possible universal way of producing a ultra-fine ion beam fo- 
cus of 0.1 um order is discussed, being based on the principle of 
conservation of normalized emittance in the process of acceleration 
of the beam. The ion-optical system under consideration is 
composed of an accel-lens of two stages and an einzel-lens. Con- 
traction of the beam of a factor of 10-% is mainly achieved by the 
former lens and the latter is used for converting a vertual image 
produced by the former to a real one. The spherical aberration of 
the accel-lens can be made small enough to produce a focus of 
0.1m, in spite of a very large contraction factor. The color aberra- 
tion does not take place since the same high voltage is used in 
common for the both lenses. (author). 
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Refer also to citation(s) 12988, 13207, 13277, 13439, 13517, 
13682, 13688, 13983, 14768, 14793 


14085 (CONF-9209239-5) Experimental, computational, 
and observational analysis of primordial nucleosynthesis. 
Smith, M.S. Oak Ridge National Lab., TN (United States). [1992]. 
20p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract AC05-840R21400. Grant PHY88-17296;Grant PHY91- 
15574. From Workshop on nuclear physics in the universe; Oak 
Ridge, TN (United States); 24-26 Sep 1992. Order Number 
DE93006626. Source: OSTI; NTIS; INIS; GPO Dep. 

We have made a comprehensive evaluation of the standard the- 
ory of primordial nucleosynthesis, by (a) determining the nuclear 
reactions most important for light element production in the Big 
Bang; (b) conducting a detailed study of the rates and uncertainties 
of these reactions (c) employing a Monte Carlo analysis to properly 
evaluate uncertainties in the computed elemental abundances 
arising from reaction rate uncertainties; and (d) comparing the pre- 
dicted abundances of d, He, *He, and ’Li to those inferred from 
observations. We find a consistent agreement for 2.68 x 10-1° < 
n < 3.77 x 10~'°, where 7 is the baryon-to-photon ratio, thereby 
supporting the standard Big Bang nucleosynthesis (SBBN) theory. 
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The corresponding constraint on the baryon density parameters is 
0.01 < Q, < 0.09, where the primordial d+*He (*He) abundance 
sets the lower (upper) bound. We find that the new reaction rates 
increase the 7 upper bound from ’Li by 45%, and that inconsisten- 
cies in SBBN will arise if the primordial “He mass fraction is less 
than 0.237 or if the primordial ’Li abundance is at the Pop | level. 
For slightly non-standard primordial nucleosynthesis models, com- 
parisons to primordial abundances show that the number of 
neutrino families Nnpu is limited to Nau < 3.3. Specifically, 3.5 neu- 
trino families (8 Dirac v's plus one Majorana v) or more are ruled 
out at the 2-c level. The dependence of the Nnu upper limit on the 
abundances limits has been parameterized. 


14086 (DOE/ER/40150-195, pp. 46-57) Gravity and string. 
Chengqian Gong (Duke Univ., Durham, NC (US)); Bahri, C. South- 
eastern Universities Research Association, Inc., Newport News, VA 
(United States). Continuous Electron Beam Accelerator Facility. 
[1991]. (CONF-9105388—: Hampton University Graduate Studies 
(HUGS) at the Continuous Electron Beam Accelerator Facility (CE- 
BAF), Hampton, VA (United States), 29 May - 16 jun 1991). In 
HUGS at CEBAF: Proceedings. 214p. Order Number 
DE93000830. Source: OSTI; NTIS; INIS. 

A review is made of gravity formulated on the gauge theory. The 
comparison with the Yang-Mills field is established. Putting gravity 
in the gauge theory enables one to construct unified theory of in- 
teractions. One attempts to extend pointlike object to stringlike to 
accommodate gravity. In order to avoid anomaly which plagues the 
theory, one has to deal with 26-dimensional spacetime. 


14087 (DOE/ER/40634—2) Very high energy gamma ray as- 
trophysics: Technical progress report, May 1, 1992—April 30, 
1993. Lamb, R.C.; Lewis, D.A. lowa State Univ. of Science and 
Technology, Ames, IA (United States). 1 Feb 1993. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-91ER40634. Order Number DE93007625. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Crab-Nebula continues to be the “standard candle” of TeV 
gamma-ray astronomy. The Whipple Collaboration’s observations 
of it are now confirmed by two French groups. Application of the 
“supercuts” technique, developed on the Crab database, has re- 
sulted in the observation of a distant, active galaxy, Markarian 421. 
Markarian 421 is one of 16 active galactic nuclei (AGN’s) observed 
by the EGRET instrument on the Compton Gamma Ray Observa- 
tory. The EGRET observations and the expected attenuation of 
TeV photons from very distant AGN’s gives added impetus to ef- 
forts in upgrading the present steoscopic detection system. The 
upgrade not only improves the sensitivity of the twin telescopes, 
but also reduces the energy threshold to 100 GeV, at which energy 
attenuation effects for distant sources are greatly reduced. During 
the past year the Ilm reflector was operated as a 37-pixel camera, 
with its performance matching design expectations. During the 
coming year, its camera will be upgraded to 109 pixels, the 10m 
camera electronics made to conform to the lim electronics, and 
both systems interfaced to a single, faster computer. Observations 
of Markarian 421, simultaneous with EGRET, are scheduled for 
May, 1993. 


14088 (EGG-APO-10531) FESDIF — Finite Element Scalar 
Diffraction theory code. Kraus, H.G. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Sep 1992. 242p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Order Number DE93007222. Source: OSTI; INIS; NTIS (documen- 
tation only); ESTSC (complete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 

This document describes the theory and use of a powerful scalar 
diffraction theory based computer code for calculation of intensity 
fields due to diffraction of optical waves by two-dimensional planar 
apertures and lenses. This code is called FESDIF (Finite Element 
Scalar Diffraction). It is based upon both Fraunhofer and Kirchhoff 
scalar diffraction theories. Simplified routines for circular apertures 
are included. However, the real power of the code comes from its 
basis in finite element methods. These methods allow the diffracting 
aperture to be virtually any geometric shape, including the various 
secondary aperture obstructions present in telescope systems. 
Aperture functions, with virtually any phase and amplitude varia- 
tions, are allowed in the aperture openings. Step change aperture 





functions are accommodated. The incident waves are considered 
to be monochromatic. Plane waves, spherical waves, or Gaussian 
laser beams may be incident upon the apertures. Both area and 
line integral transformations were developed for the finite element 
based diffraction transformations. There is some loss of aperture 
function generality in the line integral transformations which are 
typically many times more computationally efficient than the area 
integral transformations when applicable to a particular problem. 


14089 (ESA-SP-346) Study of the Solar-terrestrial system. 
European Space Agency, 75 - Paris (France). 1992. [359p.] 
(CONF-9206343-: 26. ESLAB Symposium on the Study of the 
Solar-Terrestrial System, Killarney (Ireland), 16-19 Jun 1992). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Separate abstracts were prepared for 13 papers of the Sympo- 
sium. 


14090 (IC-92/347) Structure and wave graph of solutions 
to M-D Riemann problems for a 2x2 quasilinear hyperbolic 
system. Chen Shuxing. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [19p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The study of nonlinear hyperbolic system of conservation laws in 
multidimensional case has been recently extensively developed. 
Correspondingly, the study of multidimensional Riemann problems 
is then more interesting and urgent than before. In this paper the 
singularity structure of the solutions and the method of their con- 
struction are studied. 12 refs, 2 figs. 


14091 (IC—92/390) The laser second threshold: Its exact 
analytical dependence on detuning and relaxation rates. 
Bakasov, A.A. (international Centre for Theoretical Physics, Trieste 
(Italy)); Abraham, N.B. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1992. [79p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

An exact analysis has been carried out for general analytical 
expressions for the second threshold of a single-mode homoge- 
neously broadened laser and for the initial pulsation frequency at 
the second threshold for arbitrary physical values of the relaxation 
rates, and at arbitrary detuning between the cavity frequency and 
the atomic resonance frequency. These expressions also give cor- 
respondingly exact forms for asymptotic cases that have previously 
studied with some approximations. Earlier approximate results are 
partly confirmed and partly improved by these more general 
expressions. The physical status of various expressions and ap- 
proximations is re-considered and specified more clearly, including 
an analysis of which reasonably can be attained in lasers or 
masers. A general analytical proof is given that for larger detuning 
of the laser cavity from resonance a higher value of the laser exci- 
tation is required to destabilize the steady state solution (the 
second threshold). We also present results for the minimum value 
of the second threshold at fixed detuning as a function of the other 
parameters of the system and on the dependence of the ratio of 
the second threshold to the first threshold as a function of detun- 
ing. Minima of the second threshold and of the threshold ratio 
occur only if the population relaxation rate is equal to zero. The 
minima of the threshold ratio are shown to be bounded from above 
as well as from below (as functions of the relaxation rates, so long 
as the second threshold exists). The upper bound on the threshold 
ratio is equal to 17. The variation of the second threshold in the 
semi-infinite parameter space of the decay rates is shown at vari- 
ous detunings in plots with a finite domain by normalizing the 
material relaxation rates to the cavity decay rate. (author). 53 refs, 
22 figs, 3 tabs. 


14092 (IC-92/391) Analytical details of the instability 
threshold of the laser-Lorenz model. Bakasov, A.A. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Abraham, 
N.B. International Centre for Theoretical Physics, Trieste (italy). 
Nov 1992. [14p.] Source: OSTI; NTIS (US Sales Only); INIS. 

An exact analysis of the second threshold of a single-mode ho- 
mogeneously broadened laser is given for the most general 
operating conditions. We provide a general analytical proof that in- 
creasing the detuning increases the second threshold is given. An 
analysis of the second threshold at a fixed detuning and of the ra- 
tio of the second threshold to the first threshold reveals that the 
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smallest values occur when the population relaxation rate is mini- 
mized. (author). 13 refs, 4 figs, 2 tabs. 


14093 (IC—92/412) Boundedness for a system of reaction- 
diffusion equations with more general Arrhenius term. Pt. 1. 
Okoya, S.S. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1992. [10p.] Source: OSTI; NTIS (US Sales Only); INIS. 
In this paper, we consider an extended model of a coupled 
nonlinear reaction-diffusion equation with Neumann-Neumann 
boundary conditions. We obtain upper linear growth bound for one 
of the components. We also find the corresponding bound for the 
case of Dirichlet-Dirichlet boundary conditions. (author). 12 refs. 


14094 (KFT+91-10) Hydrodynamic asymptotics of Green 
functions in magnetics with spontaneously broken symmetry. 
Kovalevskij, M.Yu.; Shishkin, A.L. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssiedovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. 
[12p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Dynamic equations of magnetics with full spontaneous symmetry 
breaking in relation to spin rotations in presence of an external 
field are formulated on the basis of the Hamilton approach. Low- 
frequent asymptotic Green functions G,,(k-vector,w) with arbitrary 
a,b dynamic values are found and spin wave spectra are obtained 
21 refs. (author). 


14095 (KFTI-91-14) A symmetrical form for equations of a 
nonlinear spiral magnetic. lvanchenko, E.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’nyj Nauchno-issledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i. 1991. [7p.] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

A nonlinear evolution set of differential equations of a hydrody- 
namical type which describes an anisotropic spiral magnetic is 
reduced to the symmetrical t-hyperbolic set according to Fridrichs. 
For a three-dimensional case, shock waves (weak discontinuities) 
are predicted and propagation velocities of weak discontinuities are 
found. 12 refs. (author). 


14096 (KFTI-91-18) Magnetic parametric radiation of a rel- 
ativistic charged particle in a ferromagnetic with domain 
structure. Bass, F.G.; Klejner, V.L.; Nasonov, N.N. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(Russian Federation). Tsentral’nyj; Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i. 1991. [12p.] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

X-ray radiation of a relativistic charged particle moving straight- 
line uniform in a ferromagnetic with lined domain structure was 
investigated. Radiation appears due to the coherent scattering of 
Coulomb field charge in the ordered system of ferromagnetic spins. 
Dynamic theory of X-ray diffraction was used for analysis. Analytic 
expressions describing the spectrum-angular distribution on radia- 
tion and total number of quanta irradiated in Bragg peak are 
obtained. 13 refs. (author). 


14097 (KFTI-91-27) About excitation of round waveguide 
by a point current source. Prijmenko, S.D.; Papkovich, V.G.; 
Khizhnyak, N.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 
Tsentral’nyj Nauchno-lissledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. [11p.] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of tensor Green function formulation for electric 
vector potential G-circumflexe(r-vector,r’-vector) is solved as a 
problem of tensor spheric wave diffraction on inner surface of a 
round waveguide. It is shown that G-circumflex.(r-vector,r'-vector) 
is a superposition of tensor Green-function of free space and a 
regular Green function of round waveguide G-circumflex, (r- 
vector,r’-vector) being a solution of homogeneous Helmholz 
equation which satisfy unhomogeneous boundary conditions on 
waveguide surface. The obtained results may be applied in design 
of UHF installations and accelerating technique in which charged 
round waveguides are used. 5 refs.; 1 fig. (author). 
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14098 (KFTI-91-29) Linear antenna of an arbitrary orienta- 
tion and position in cylindric screen. Prijmenko, S.D.; 
Papkovich, V.G.; Khizhnyak, N.A. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. 
[5p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

An equation of the linear antenna in cylindric screen is formu- 
lated. Using the averaging method a solution of this equation for 
the antenna of arbitrary orientation which does not contact the 
screen walls or contacts them in one or two ends is received. The 
obtained asymptotic expression for stream permits to describe in a 
single manner the case of resonance and non-resonance 
scattering. These results may be applied in design of UHF and ac- 
celerating installations using cylindric screens charged with linear 
vibrators. 9 refs. (author). 


14099 (KFTI-91-42) Regular tensor Green functions of the 
round waveguide. Prijmenko, S.D.; Papkovich, V.G.; Khizhnyak, 
N.A. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. 1991. [13p.] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS 

An exact mathematic solution of internal and external boundary 
problem for determination of tensor regular Green functions was 
found for electric and magnetic vector potential of a round wave- 
guide. It was shown that for a synphase thread-like current source 
the Green function is described by simple series which in quasi 
static approximation can be represented by elementary expres- 
sions. A relation between the regular Green functions of point and 
thread-like current sources is established. The obtained results 
may be applied for design of UHF installations as well as for 


antenna and accelerating techniques using charged round waveg- 
uides. 5 refs. (author). 


14100 (KFT/-91-51) To the complexity of dynamic system 
problem. Buts, V.A.; Zemlyanskij, N.M.; Tolstoluzhskij, A.P. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. 
[8p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of the Hausdorf dimension concept, a dynamic sys- 
tem complexity is defined as a minimal dimension of the phase 
volume in which its attractor may be included. A procedure of such 
a dimension determination according to timely realization of one 
variable is proposed. The dimensions of some experimental real- 
izations and that of one mathematical model are found. 4 refs.; 5 
figs. (author). 


14101 (KFTI-92-4) Asymptotic expressions for regular 
Green functions of a round cylindrical screen. Prijmenko, S.D.; 
Khizhnyak, N.A. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [13p.] (In Russian). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Asymptotic expressions of tensor regular Green functions for 
electric vector potential G-circumflex,(°)) and magnetic vector po- 
tential G-circumflex,,'°) of a round cylindric screen are obtained. In 
low-frequency approximation G-circumflex.'°) and G-circumflex 
for a synphase linear current source are described by Green func- 
tion of the secondary source with an addition in the form of finite 
series. In high-frequency approximation: at internal excitation by a 
synphase linear current source asymptotic correlations are repre- 
sented by an infinite sum of secondary current source Green 
functions; at external excitation G-circumflex,° for a synphase lin- 
ear current source and G,°) for a point current source have a form 
of closed expressions. The obtained results may be applied in de- 
sign of UHF, antenna and accelerating installations using charged 
cylindric screen. 9 refs.; 2 figs. (author). 


14102 (LNCC—017/92) Mathematical modelling, variational 
formulation and numerical simulation of the energy transfer 
process in a gray plate in the presence of a thermal radiant 
source. Gama, R.M.S. da. Laboratorio Nacional de Computacao 
Cientifica (LNCC), Rio de Janeiro, RJ (Brazil). May 1992. [40p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The energy transfer process in a gray, opaque and rigid plate, 
heated by an external thermal radiant source, is considered. The 
source is regarded as a spherical black body, with radius a (a — 0) 
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and uniform heat generation, placed above the plate. A mathemati- 
cal model is constructed, assuming that the heat transfer from/to 
the plate takes place by thermal radiation. The obtained mathemat- 
ical model is nonlinear. Is presented a suitable variational principle 
which is employed for simulating some particular cases. (author). 


14103 (LNCC—024/92) Simulation of the steady-state en- 
ergy transfer in rigid bodies, with convective-radiative 
boundary conditions, employing a minimum principle. Gama, 
R.M.S. da. Laboratorio Nacional de Computacao Cientifica (LNCC), 
Rio de Janeiro, RJ (Brazil). Aug 1992. [40p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

The energy transfer phenomenon in a rigid and opaque body 
that exchanges energy, with the environment, by convection and 
by diffuse thermal radiation is studied. The considered phenome- 
non is described by a partial differential equation, subjected to 
(nonlinear) boundary conditions. A minimum principle, suitable for a 
large class of energy transfer problems is presented. Some particu- 
lar cases are simulated. (author). 


14104 (LNCC—025/92) Element diameter free stability pa- 
rameters for stabilized methods applied to fluids. Franca, L.P. 
(Laboratorio Nacional de Computacao Cientifica (LNCC), Rio de 
Janeiro, RJ (Brazil)); Madureira, A.L. Laboratorio Nacional de 
Computacao Cientifica (LNCC), Rio de Janeiro, RJ (Brazil). Aug 
1992. [22p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Stability parameters for stabilized methods in fluids are sug- 
gested. The computation of the largest eigenvalue of a generalized 
eigenvalue problem replaces controversial definitions of element 
diameters and inverse estimate constants, used heretofore to com- 
pute these stability parameters. The design is employed in the 
advective-diffusive model, incompressible Navier-Stokes equations 
and the Stokes problem. (author). 


14105 (NIFS—195) Comprehensive simulation study on lo- 
cal and global development of auroral arcs and field-aligned 
potentials. Watanabe, Tomohiko (Tohoku Univ., Sendai (Japan). 
Faculty of Science); Oya, Hiroshi; Watanabe, Kunihiko; Sato, Tet- 
suya. National Inst. for Fusion Science, Nagoya (Japan). Oct 1992. 
44p. Order Number DE93771165. Source: OSTI; NTIS; INIS. 
Extensive three-dimensional computer simulations of the 
magnetosphere-ionosphere (M-l) coupling are performed to study 
self-excitation of auroral arcs with special emphasis on (1) nonlin- 
ear evolution of the feedback instability in the M-| coupling system, 
(2) controlling mechanisms of the auroral arc structure, (3) forma- 
tion of a field-aligned electric potential structure in association with 
the development of the feedback instability, and (4) effects of the 
parallel potential generation on auroral arc development. It is re- 
confirmed that the feedback instability produces a longitudinally 
elongated, latitudinally striated structure where the upward field- 
aligned current and the ionospheric density are locally enhanced. 
The following important new features are revealed. (1) The global 
distribution of the striation structure is primarily governed by the 
magnetospheric convection pattern and the ionospheric density dis- 
tribution. (2) There appears a significant dawn-dusk asymmetry in 
the auroral arc formation, even though the apparent geometrical 
relationship is symmetric. (3) The recombination effect plays a sig- 
nificant role in the global, as well as local, development of the 
auroral arc structure. The nonlinearity of recombination, in conjunc- 
tion with the closure of an arc-associated local field-aligned current 
system, acts to destroy an old arc and creates a new arc in a dif- 
ferent but adjacent position. (4) A V-shaped field aligned potential 
structure is created in association with an auroral arc. Rapid in- 
crease in the electron density and the local upward field-aligned 
current of an are arises as a result of enhanced ionization by pre- 
cipitating electrons accelerated by the parallel potential. (5) A 
drastic oscillatory behavior of appearance and disappearance of 
auroral arcs is obtained when the ionization effect is strong. The 
period is primarily given by the Alfven bounce time. (J.P.N.). 


14106 (OUP-92-37) Electronic ground support equipment 
for the Cluster Electric Field and Wave Experiment. Sten, T.A. 
Oslo Univ. (Norway). Fysisk Inst. Oct 1992. [43p.] Source: OSTI; 
NTIS; INIS. 

In a collaboration between ESA and NASA, ionosphere plasma 
structures will be studied by four indentical space probes to be 





launched in 1995 from French Guiana. The Electric Field and 
Wave (EFW) experiment will be designed to measure electric field 
and density fluctations by means of four sensors, each deployed 
on a 50 meter wire boom. In order to perform comprehensive tests 
and calibrations of the EFW experiment, computer controlled elec- 
tronic ground support equipment has been developed. This report 
describes the hardware of the equipment, produced and assem- 
bled at the University of Oslo. 15 figs. 


14107 (SAND-—92-2537) Stability analysis and modeling of 
rotating flexible structures. Dohrmann, C.R. Sandia National 
Labs., Albuquerque, NM (United States). Jan 1993. 99p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93008493. Source: OSTI; 
NTIS; GPO Dep. 

A method is presented for determining the nonlinear stability of 
undamped flexible structures spinning about a principal axis of in- 
ertia. Equations of motion are developed for structures that are 
free of applied forces and moments. The development makes use 
of a floating reference frame which follows the overall rigid body 
motion. Within this frame, elastic deformations are assumed to be 
given functions of n generalized coordinates. A transformation of 
variables is devised which shows the equivalence of the equations 
of motion to a Hamiltonian system with n + 1 degrees of freedom. 
Using this equivalence, stability criteria are developed based upon 
the normal form of the Hamiltonian. It is shown that a motion which 
is spin stable in the linear approximation may be unstable when 
nonlinear terms are included. A stability analysis of a simple flexi- 
ble structure is provided to demonstrate the application of the 
stability criteria. Results from numerical integration of the equations 
of motion are shown to be consistent with the predictions of the 
stability analysis. A new method for modeling the dynamics of ro- 
tating flexible structures is developed and investigated. The method 
is similar to conventional assumed displacement (modal) ap- 
proaches with the addition that quadratic terms are retained in the 
kinematics of deformation. Retention of these terms is shown to 
account for the geometric stiffening effects which occur in rotating 
structures. Computational techniques are developed for the practi- 
cal implementation of the method. The techniques make use of 
finite element analysis results, and thus are applicable to a wide 
variety of structures. Motion studies of specific problems are pro- 
vided to demonstrate the validity of the method. Excellent 
agreement is found both with simulations presented in the literature 
for different approaches and with results from a commercial finite 
element analysis code. The computational advantages of the 
method are demonstrated. 


14108 (SLAC-PUB-5857) Anti-gravity: The key to 21st cen- 
tury physics. Noyes, H.P. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Jan 1993. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9209297—1: 14. annual meeting of the 
Alternative Natural Philosophy Association, Cambridge (United 
Kingdom), 3-6 Sep 1992). Order Number DE93006929. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The masses coupling constants and cosmological parameters 
obtained using our discrete and combinatorial physics based on 
discrimination between bit-strings indicate that we can achieve the 
unification of quantum mechanics with relativity which had become 
the goal of twentieth century physics. To broaden our case we 
show that limitations on measurement of the position and velocity 
of an individual massive particle observed in a colliding beam 
scattering experiment imply real, rational commutation relations be- 
tween position and velocity. Prior to this limit being pushed down 
to quantum effects, the lower bound is set by the available technol- 
ogy, but is otherwise scale invariant. Replacing force by force per 
unit mass and force per unit charge allows us to take over the 
Feynman-Dyson proof of the Maxwell Equations and extend it to 
weak gravity. The crossing symmetry of the individual scattering 
processes when one or more particles are replaced by anti- 
particles predicts both Coulomb attraction (for charged particles) 
and a Newtonian repulsion between any particle and its anti- 
particle. Previous quantum results remain intact, and predict the 
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expected relativistic fine structure and spin dependencies. Experi- 


mental confirmation of this anti-gravity prediction would inaugurate 
the physics of the twenty-first century. 


14109 (UCRL-—53929-90, pp. 45-48) A sensitive test of New- 
ton's inverse-square law of gravity. Kammeraad, J.; Kasameyer, 
P.; Fackler, O.; Felske, D.; Harris, R.; Millett, M.; Mugge, M.; 
Thomas, J. Lawrence Livermore National Lab., CA (United States). 
1991. In Nuclear test-experimental science annual report, Fiscal 
year 1990. 194p. Order Number DE92014082. Source: OSTI; 
NTIS; INIS. 

Until recently, Newton's law of gravity had not been tested in the 
10 m to 10 km range, although unification theories indicate that the 
law make break down in this range. At the Bare Reactor Experi- 
ment Nevada (BREN) tower at the Nevada Test Site (NTS), a 
sensitive test of the inverse-square law of gravity was conducted. 
The results are preliminary, as the model of the earth’s gravity field 
at the BREN tower is being refined using computational methods. 
Currently, the results indicate that Newton's law cannot be rejected 
without a 1-in-4 chance of rejecting a true hypothesis; more 
independent data will be required for greater confidence in the pre- 
liminary results. 13 refs., 3 figs. 


14110 (UCRL-JC—107218) Development of laser guide 
stars and adaptive optics for large astronomical telescopes. 
Max, C.E.; Avicola, K.; Bissinger, H.; Brase, J.M.; Gavel, D.T.; 
Friedman, H.; Morris, J.R.; Olivier, S.S.; Rapp, D.; Salmon, J.T.; 
Waltjen, K. Lawrence Livermore National Lab., CA (United States). 
29 Jun 1992. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-920401-1: 
Progress in telescope and instrumentation technologies, Garching 
(Germany), 27-30 Apr 1992). Order Number DE93007511. Source: 
OSTI; NTIS; GPO Dep. 

We describe a feasibility experiment to demonstrate high-order 
adaptive optics using a sodium-layer laser guide star. We use the 
copper-vapor-pumped dye lasers developed for LLNL’s atomic Va- 
por Laser Isotope Separation program to create the laser guide 
star. Closed-loop adaptive corrections will be accomplished using a 
69-subaperture adaptive optics system on a one-meter telescope 
at LLNL. The laser bream is projected upwards from a beam direc- 
tor approximately 5 meters away from the main telescope, and is 
expected to form a spot 1-2 meters in diameter at the atmospheric 
sodium layer (95 km altitude). We describe the overall system 
architecture and adaptive optics components, and analyze the ex- 
pected performance. Our long-term goal is to develop sodium-layer 
laser guide stars and adaptive optics for large astronomical tele- 
scopes. We discuss preliminary design trade-offs for the Keck 
Telescope at Mauna Kea. 


14111 (VAEC-A-001) Theory of the negative differential 
conductivity effect in semiconductor superlattices. Vo Hong 
Anh; Nguyen Hong Shon; Le Vu Ky. Viet Nam National Atomic En- 
ergy Commission, Ha Noi (Viet Nam). 1990. [12p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also submitted to Progr. Theor. Phys. 

A new mechanism of the negative differential conductivity (NDC) 
effect in semiconductor superlattices (SL) is proposed and anal- 
ysed that is due to the conduction electron trapping by donor 
centers. It is shown that the NDC effect occurs for sufficently high 
(but reasonable) impurity concentration and not too large value of 
the 7./r,. ratio (where 7, is the electron energy relaxation time and 
Te the electron life time in the conduction band) when the applied 
d.c. electric field reaches certain critical value defined by the physi- 
cal parameters of the sample. (author). 8 refs, 2 figs. 
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14112 (INIS-mf-13430, pp. 181) Projects of the Institute for 
High Energy Physics, Austria. Majerotto, W. (Oesterreichische 
Akademie der Wissenschaften, Vienna (Austria). Inst. fuer Hochen- 
ergiephysik). Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1992. [216p.] (In German). (CONF-9209309-: 42. annual 
convention of the Austrian Physical Society, Vienna (Austria), 21- 
25 Sep 1992). In 42nd annual convention of the Austrian Physical 
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Society, September 21st-25th 1992, Vienna Technical University. 
Order Number DE93615955. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. AUSTRIAN ORGANIZATIONS/planning; 
PLANNING; HIGH ENERGY PHYSICS 


14113 (INIS-mf—13430, pp. 186) Theoretical research at the 
institute for Nuclear Physics at the Technical University of Vi- 
enna, Austria. Eder, G. (Inst. fuer Kernphysik, Technische 
Univ. Wien, Vienna (Austria)). Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1992. [216p.] (In German). (CONF- 
9209309-: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. AUSTRIAN ORGANIZATIONS/research 
programs; ASTROPHYSICS; HIGH ENERGY PHYSICS; LATTICE 
FIELD THEORY 
14114 (LYCEN-9201) 1990-1991 activity report. Lyon-1 
Univ., 69 - Villeurbanne (France). Inst. de Physique Nucleaire. 
1992. [231p.] (In French). Source: OSTI; NTIS (US Sales Only); 
INIS. 

The 1990-1991 activity report of LYON Nuclear Physics Institute 
is presented and includes the following topics: scientific and tech- 
nical works in theoretical physics, high and intermediate energy 
nuclear physics, low and mean energy nuclear physics and multi- 
field physics (by means of AMPHORA multidetector, EUROGAM 
high performance gamma multidetector); theses, congress contri- 
butions and published papers. 
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Refer also to citation(s) 14164 


14115 (CEA-N-2705) Investigations on Dirac field in Rie- 
mann geometry. Paillere, P. CEA Centre d'Etudes de Limeil, 94 - 
Villeneuve-Saint-Georges (France). 1992. [123p.] (In French). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Starting from the Lagrangian function which is associated with 
the Dirac equation in a curved space-time, we deduce the canoni- 
cal stress-energy tensor, the symmetrized stress-energy tensor, 
and also the third order intrinsic angular momentum tensor and its 
dual vector, the spin vector. Pursuing then with an analogy be- 
tween the quantum and classical formalisms, it becomes possible 
to associate the symmetrized stress-energy tensor with a hydrody- 
namical symmetrical tensor from which the evolution equations of 
velocity and spin are deduced for each point of the ‘extended’ elec- 
tron. A particular choice of the corrective term due to the spin in the 
expression of the volume density of four-momentum allows these 
equations to be reduced to those of Bargmann - Michel - Telegdi. 
This result constitutes the experimental proof of our theory. 


14116 (CEA-N-2706) Synthesis note about the transfer 
from Dirac equation to Bargmann-Michel-Telegdi equation. 
Paillere, P. CEA Centre d’Etudes de Limeil, 94 - Villeneuve-Saint- 
Georges (France). 1992. [42p.] (In French). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Starting from the Lagrangian function which is associated with 
the Dirac equation in a curved space-time, we deduce the canoni- 
cal stress-energy tensor, the symmetrized stress-energy tensor, 
and also the third order intrinsic angular momentum tensor and its 
dual vector, the spin vector. Pursuing then with an analogy be- 
tween the quantum and classical formalisms, it becomes possible 
to associate the symmetrized stress-energy tensor with a hydrody- 
namical symmetrical tensor from which the evolution equations of 
velocity and spin are deduced for each point of the ‘extended’ elec- 
tron. A particular choice of the corrective term due to the spin in the 
expression of the volume density of four-momentum allows these 
equations to be reduced to those of Bargmann - Michel - Telegdi. 
This result constitutes the experimental proof of our theory. 


14117 


(CONF-9208164-2) On the octonionic Nahm equa- 
tions and self-dual membranes in 9 dimensions. Grabowski, 
M.P.; Tze, Chia-Hsiung. Virginia Polytechnic Inst., Blacksburg, VA 
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(United States). Jul 1992. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-92ER40709 
;AS05-80ER10713. From 6. symmetries in science; Bregenz (Aus- 
tria); 2-7 Aug 1992. Order Number DE93007974. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We introduce an analog of the Nahm equations for the spatially 
constant Yang-Mills gauge fields in 8 dimensions. We show that 
they can be derived from the vanishing of an octonionic moment 
map. In the case when the gauge group is SU (oo) the octonionic 
Nahm equations provide a self-duality condition for a membrane in 
9 dimensional space-time. 


14118 (DESY-92-161) Yet another way to obtain low tem- 
perature expansions for discrete spin systems. Vohwinkel, C. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1992. 9p. Order Number DE93771952. Source: OSTI; NTIS 
(US Sales Only); INIS. 

| present a modification of the shadow-lattice technique, which 
allows one to derive low temperature series for discrete spin mod- 
els to high orders. Results are given for the 3-d Ising model up to 
64 excited bonds, for the 4-d Ising model up to 96 excited bonds 
and the 3-d Potts model up to 56 excited bonds. (orig.). 


14119 (DOE/ER/40150-185, pp. 98-135) Lattice gauge the- 
ory. Bahri, C. (Louisiana State Univ., Baton Rouge (US)); 
Churchwell, S.; Kim, Y.; Petridis, A. Southeastern Universities Re- 
search Association, Inc., Newport News, VA (United States). 
Continuous Electron Beam Accelerator Facility. [1990]. (CONF- 
9005104—: 5. annual Hampton University graduate studies at the 
Continuous Electron Beam Accelerator Facility summer school, 
Hampton, VA (United States), 29 May - 16 jun 1990). In Proceed- 
ings of the Hampton University Graduate Studies at the Continuous 
Electron Beam Accelerator Facility (HUGS at CEBAF). 205p. Or- 
der Number DE92016511. Source: OSTI; NTIS; INIS. 

In this report we attempt to summarize the lattice formulation of 
Gauge Theories and investigate some of its most important feau- 
tures. The lattice provides a natural cut-off in the ultraviolet limit, 
which eliminates the need for renormalization and, because of its 
non-perturbative nature, consists is a good framework for the study 
of confinement in Quantum Chromodynamics. In addition it 
indicates the possibility of phase transitions and can be used to in- 
vestigate the strong coupling limit of Gauge Theories. In its path 
integral formulation, it allows for the direct application of statistical 
calculations and Mean Field Theory techniques as well as Monte 
Carlo simulations which lead to exact results. The availability of so- 
phisticated algorithms and fast computers has developed Lattic 
Gauge Theories into an active research field. 


14120 (DOE/ER/40150-185, pp. 180-195) Is light cone 
physics merely a change of coordinates?. Ahluwalia, D.V. 
(Texas A & M Univ., College Station (US)). Southeastern Universi- 
ties Research Association, Inc., Newport News, VA (United States). 
Continuous Electron Beam Accelerator Facility. [1990]. (CONF- 
9005104—: 5. annual Hampton University graduate studies at the 
Continuous Electron Beam Accelerator Facility summer school, 
Hampton, VA (United States), 29 May - 16 jun 1990). In Proceea- 
ings of the Hampton University Graduate Studies at the Continuous 
Electron Beam Accelerator Facility (HUGS at CEBAF). 205p. Or- 
der Number DE92016511. Source: OSTI; NTIS; INIS. 

The question in the title is an outstanding question which first 
appeared implicitly in the classic 1949 paper of Dirac on Light cone 
physics, and later explicitly in the 1978 paper of Leutwyler and 
Stern. Physical causality requires that if the initial state of a system 
is specified everywhere on a spacelike surface, then the dynamical 
laws governing the system must be able to predict the state of the 
system at any other spacelike surface. This specification of the 
state of a system on a spacelike surface is necessary in order to 
ensure physical independence of each point on the surface. 


14121 (DOE/ER/40150—-195, pp. 22-45) Functional methods 
in field theory and the Goldstone mechanism for composite 
pions. Banerjee, S. (Kent State Univ., OH (US)); Godwin, M.; Par- 
ramore, J.; Pluemper, D. Southeastern Universities Research 
Association, Inc., Newport News, VA (United States). Continuous 
Electron Beam Accelerator Facility. [1991]. (CONF-9105388—: 
Hampton University Graduate Studies (HUGS) at the Continuous 





Electron Beam Accelerator Facility (CEBAF), Hampton, VA (United 
States), 29 May - 16 jun 1991). in HUGS at CEBAF: Proceedings. 
214p. Order Number DE93000830. Source: OSTI; NTIS; INIS. 

The path integral formalism is a convenient alternative to canoni- 
cal quantization for describing interacting systems. As an example 
in this method the authors investigate symmetry breaking dynamics 
and Goldstone mechanism in the Nambu-Jona-Lasinio model. In 
section 1, readers are briefly introduced to path integral formalism 
with analogy to statistical mechanics. Section 2 used the mathe- 
matical methods of section 1 to discuss chiral symmetry and 
symmetry breaking. The axial Ward-Takahashi identity was derived 
and used to show that the pion can be modelled as a Goldstone 
boson. In section 3, the ideas of the last two sections were used in 
discussing the Nambu-Jona-Lasinio model. The pion was shown to 
be well-described as a composite particle that arose as a Gold- 
stone boson due to the dynamically broken symmetry of the model. 
In appendix A is given a derivation of the pion decay constant in 
the Nambu-Jona-Lasinio model. 


14122 (DOE/ER/40150—-195, pp. 58-78) Symmetries and 
hadronic spectroscopy. Flender, J. (Ruhr-Universitaet, Bochum 
(DE)); Ripani, M.; Min Soe; Vander Brink, S. Southeastern Univer- 
sities Research Association, Inc., Newport News, VA (United 
States). Continuous Electron Beam Accelerator Facility. [1991]. 
(CONF-9105388-: Hampton University Graduate Studies (HUGS) 
at the Continuous Electron Beam Accelerator Facility (CEBAF), 
Hampton, VA (United States), 29 May - 16 jun 1991). In HUGS at 
CEBAF: Proceedings. 214p. Order Number DES3000830. Source: 
OSTI; NTIS; INIS. 

The purpose of these lectures is to argue that many physical sit- 
uations can be understood despite our lack of understanding the 
dynamics simply from symmetry considerations of the system. This 
lecture focuses on the structure of hadronic resonances, although 
the concepts are much broader in scope. The first two lectures 
quickly review some essential features of symmetries in physics 
and Lie-Algebra. In two examples like the Hydrogen Atom and the 


Interacting Boson Model, the methods of group theory are applied. 
In the third and fourth lectures the structure of hadrons is 
described by quark string pictures and investigated by group theo- 
retical methods. 


14123 (DOE/ER/40709-1-Task-A) [Investigations in dynam- 
ics of gauge theories in theoretical particle physics]. Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA (United States). 
Dept. of Physics. [1993]. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-92ER40709. Order Num- 
ber DE93007260. Source: OSTI; NTIS; INIS; GPO Dep. 

The major theme of the theoretical physics research conducted 
under DOE support over the past several years has been within 
the rubric of the standard model, and concerned the interplay be- 
tween symmetries and dynamics. The research was thus carried 
out mostly in the context of gauge field theories, and usually in the 
presence of chiral fermions. Dynamical symmetry breaking was ex- 
amined both from the point of view of perturbation theory, as well 
as from non-perturbative techniques associated with certain char- 
acteristic features of specific theories. Among the topics of 
research were: the implications of abelian and non-abelian anoma- 
lies on the spectrum and possible dynamical symmetry breaking in 
any theory, topological and conformal properties of quantum fields 
in two and higher dimensions, the breaking of global chiral 
symmetries by vector-like gauge theories such as QCD, the phe- 
nomenological implications of a strongly interacting Higgs sector in 
the standard model, and the application of soliton ideas to the 
physics to be explored at the SSC. 


14124 (FRCEA-TH-374) Intermittency in particle physics. 
Brax, P. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Service de Physique Theorique; Paris-6 Univ., 75 
(France). Jun 1992. [207p.] (In French). Source: OSTi; NTIS (US 
Sales Only); INIS. 

This thesis presents an analysis of intermittency as it appears in 
high energy multiparticle production. Momentum space particle dis- 
tributions are scale invariant and fluctuate from events to events. 
This phenomenon originates from Hydrodynamics. Some results 
about hydrodynamics intermittency are by the way deduced using 
random diffusion processes and the Landau-Ginzburg equation. A 
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phenomenological approach utilizing random cascading models is 
used to describe the morphology and intermittent features of parti- 
cle distributions. Along these lines, a thorough study of random 
cascades is performed. The origin of intermittent fluctuation is to 
be found within the Framework of Quantum Field Theory. Indeed 
intermittency is intimately linked to the perturbative cascade of 
Quantum Chromodynamics. The long distance behaviour of pertur- 
bative QCD is intermittent at the leading collinear logarithm 
approximation. Moreover fluctuations of matter density along the 
rapidity axis suggest that the gluon cascade undergoes a phase 
transition towards a valley landscape where gluons are prone to 
get clumped within small regions. This is compatible with the so- 
called preconfinement. 


14125 (FRCEA-TH-376) Contribution to the study of con- 
formal theories and integrable models. Sochen, N. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Theorique; Paris-11 Univ., 91 - Orsay (France). May 
1992. [197p.] (In French, English). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The purpose of this thesis is the 2-D physics study. The main 
tool is the conformal field theory with Kac-Moody and W aigebra. 
This theory describes the 2-D models that have translation, rotation 
and dilatation symmetries, at their critical point. The expanded con- 
formal theories describe models that have a larger symmetry than 
conformal symmetry. After a review of conformal theory methods, 
the author effects a detailed study of singular vector form in si(2) 
affine algebra. With this important form, correlation functions can 
be calculated. The classical W algebra is studied and the relations 
between classical W algebra and quantum W algebra are specified. 
Bosonization method is presented and sl(2)/sl(2) topological model, 
studied. Partition function bosonization of different models is de- 
scribed. A program of rational theory classification is described 
linking rational conformal theories and spin integrable models, and 
interesting relations between Boltzmann weights of different models 
have been found. With these relations, the integrability of models 
by a direct calculation of their Boltzmann weights is proved. 


14126 (I\C-92/284) A new class of nontopological solitons. 
Li Xinzhou (International Centre for Theoretical Physics, Trieste 
(Italy)); Ni Zhixiang; Zhang Jianzu. International Centre for Theoret- 
ical Physics, Trieste (Italy). Sep 1992. [10p.] Grant 19175016. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We construct a new class of nontopological solitons with scalar 
self-interaction term xd¢*. Because of the scalar self-interaction, 
there is a maximum size for these objects. There exists a critical 
value x, for the coupling x. For « > fo there are no stable 
nontopological solitons. In thin-walled limit, we show the explicit so- 
lutions of NTS with scalar self-interaction and/or gauge interaction. 
In the case of gauged NTS, soliton becomes a superconductor. 
(author). 11 refs. 


14127 (IC-92/285) The solutions of cosmic string loop 
equation in expanding universe. Li Xinzhou (International Centre 
for Theoretical Physics, Trieste (Italy)); Zhang Jianzu. International 
Centre for Theoretical Physics, Trieste (italy). Sep 1992. [9p.] 
Grant 19175016. Source: OSTI; NTIS (US Sales Only); INIS. 

The cosmic string loop equation is studied analytically during the 
radiation-dominated era in the Robertson-Walker universe. If the 
loops expand with Hubble flow at the time of formation of loops, the 
cosmic string loops occur always collapsing. We also discuss the 
initial radii Rs(t*) dependence of the lifetime 7; without considering 
the oscillations, as a first approximation, where t* denotes the time 
of formation of loops. We find that the lifetime factor y=cr;/Rs(T*) 
is (7)/2 in the little initial radius limit. (author). 11 refs, 2 figs. 


14128 (IC-92/331, pp. 9) Experimental studies on the pos- 
sibility of chirality dependent time reversal. Garay, A.S. (Texas 
A and M Univ., College Station, TX (United States). Dept. of Bio- 
chemistry and Biophysics). Intemational Centre for Theoretical 
Physics, Trieste (italy). Oct 1992. (CONF-9210301—: Conference 
on chemical evolution and the origin of life, Trieste (Italy), 26-30 
Oct 1992). In Conference on chemical evolution and the origin of 
life: Summaries. [26p.] Order Number DE93616006. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Biological evolution has a time direction which is seemingly op- 
posite to the time direction dictated by the second law of the 
thermodynamics. | share the skepticism regarding the assumption 
of contemporary biology that the combination of open systems with 
the chance mutation and selection of the fittest, can satisfactorily 
explain the origin and the evolution of life. In the theoretical part of 
this presentation | will analyse the modern concepts of time, e.g. 
the widely used expressions in physics: "time inversion”, "time re- 
versal” etc., in connection with the origin and evolution of life. In 
the experimental part | will present evidence that the beta decay of 
32P and °?Na is different in enantiomeric pairs. Since the decay 
constant is believed to be independent from the chemical environ- 
ment, in fact it enables age determination, living beings may 
represent a time reversed “pocket” of matter in space. Some pit- 
falis of this idea will be discussed in the final part. (author). 


14129 (IC-92/331, pp. 4) True and false chirality. Barron, 
L.D. (Glasgow Univ. (United Kingdom). Dept. of Chemistry). Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
(CONF-9210301—: Conference on chemical evolution and the ori- 
gin of life, Trieste (Italy), 26-30 Oct 1992). In Conference on 
chemical evolution and the origin of life: Summaries. [26p.] Order 
Number DE93616006. Source: OSTI; NTIS (US Sales Only); INIS. 
The concept of true and false chirality is associated with time- 
invariant and time non-invariant enantiomorphism, respectively. It is 
demonstrated that, although only a truly chiral influence can induce 
an enantiometric excess in a reaction that has reached true ther- 
modynamic equilibrium, false chirality can suffice in a reaction 
under kinetic control due to a breakdown of conventional micro- 
scopic reversibility which must be replaced by a new principle of 
enantiometric microscopic reversibility. Consideration of falsely 
chiral influences greatly enlarges the range of possibilities for de- 
velopment of an enantiometric excess in pre-biological chemical 
systems if the appropriate processes were far from equilibrium. 


14130 (I\C-92/331, pp. 10) Chiral interaction and biomolec- 
ular evolution. Gilat, G. (Technion-lsrael Inst. of Tech., Haifa 
(Israel). Dept. of Physics). International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. (CONF-9210301-: Conference 
on chemical evolution and the origin of life, Trieste (Italy), 26-30 
Oct 1992). In Conference on chemical evolution and the origin of 
life: Summaries. [26p.] Order Number DE93616006. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Recent developments in the concept of chiral interaction open 
now new options and dynamical possibilities for biomolecules which 
have so far been overlooked. A few of these possibilities are men- 
tioned, such as the control mechanism of enzymatic activity and the 
role played by non-ergodicity in evolutionary processes. It is shown 
that chiral interaction, being a surface phenomenon, does not obey 
Barron's symmetry constraints, which are suitable for force fields 
present in bulk interactions. In particular, the situation at the ocean- 
air surface in the prebiotic era is described, as well as the possible 
role played by chiral interaction in conjunction with the terrestrial 
magnetic field normal to the ocean surface, which could have lead 
to a process of deracernization at the ocean-air interface. (author). 


14131 (\C-92/409) Dilaton quantum cosmology in two di- 
mensions. Mazzitelli, F.D. (International Centre for Theoretical 
Physics, Trieste (Italy)); Russo, J.G. International Centre for Theo- 
retical Physics, Trieste (Italy). Nov 1992. [22p.] Grant PHY 
9009850. (UTTG—28-92.). Source: OSTI; NTIS (US Sales Only); 
INIS. 

We consider a renormalizable two-dimensional model of dilaton 
gravity coupled to a set of conformal fields as a toy model for 
quantum cosmology. We discuss the cosmological solutions of the 
model and study the effect of including the back reaction due to 
quantum corrections. As a result, when the matter density is below 
some threshold new singularities form in a weak coupling region, 
which suggests that they will not be removed in full quantum the- 
ory. We also solve the Wheeler-DeWitt equation. Depending on the 
quantum state of the Universe, the singularities may appear in a 
quantum region where the wave function is not oscillatory, i.e., 


when there is not a well defined notion of classical spacetime. (au- 
thor). 29 refs, 4 figs. 
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14132 (I\C-92/414) Gravity and domain wall problem. Rai, 
B.; Senjanovic, G. International Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1992. [10p.] Source: OSTI; NTIS (US Sales Only); 
INIS. 

It is well Known that the spontaneous breaking of discrete sym- 
metries may lead to conflict with big-bang cosmology. This is due 
to formation of domain walls which give unacceptable contribution 
to the energy density of the universe. On the other hand, it is ex- 
pected that gravity breaks global symmetries explicitly. In this work 
we propose that this could provide a natural solution to the 
domain-wall problem. (author). 17 refs. 


14133 (IC—92/416) Superstring threshold corrections to 
Yukawa couplings. Antoniadis, |. (Ecole Polytechnique, 91 - 
Palaiseau (France). Centre de Physique Theorique); Gava, E.; 
Narain, K.S.; Taylor, T.R. International Centre for Theoret- 
ical Physics, Trieste (Italy). Dec 1992. [27p.] Grant 
PHY-91-07809;Contract SC1-0394-C;SC1-915053;SC1-CT92-0792. 
(NUB-3057;CPTH-A185.0892.). Source: OSTI; NTIS (US Sales 
Only); INIS. 

A general method of computing string corrections to the Kaehler 
metric and Yukawa couplings is developed at the one-loop level for 
a general compactification of the heterotic superstring theory. It 
also provides a direct determination of the so-called Green- 
Schwarz term. The matter metric has an infrared divergent part 
which reproduces the field-theoretical anomalous dimensions, and 
a moduli-dependent part which gives rise to threshold corrections 
in the physical Yukawa couplings. Explicit expressions are derived 
for symmetric orbifold compactifications. (author). 20 refs. 


14134 (IC-92/421) Einstein and Hilbert: The creation of 
general relativity. Todorov, |.T. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1992. [11p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

It took eight years after Einstein announced the basic physical 
ideas behind the relativistic gravity theory before the proper mathe- 
matical formulation of general-relativity was mastered. The efforts 
of the greatest physicist and of the greatest mathematician of the 
time was involved and reached a breathtaking concentration during 
the last month of the work. (author). 


14135 (IC—92/422) D=10 superstring: Lagrangian and 
Hamiltonian mechanics in twistor-like Lorentz harmonic for- 
mulation. Bandos, |.A. (international Centre for Theoretical 
Physics, Trieste (Italy)); Zheltukhin, A.A. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1992. [81p.] Source: OST]; 
NTIS (US Sales Only); INIS. 

The Lagrangian and Hamiltonian mechanics of a recently pro- 
posed twistor-like Lorentz harmonic formulation of the D=10, N=IIB 
Green-Schwarz superstring are discussed. The equation of motion 
are derived and the classical equivalence of this formulation to the 
standard one is proved. Presented are the complete set of the co- 
variant and irreducible first class constraints generating the gauge 
symmetries of the theory, including «-symmetry. The algebra of all 
gauge symmetries and symplectic structure characterizing the set 
of second class constraints are derived. Thus, basis for the covari- 
ant BRST-BFV quantization of D=10 superstring in the twistor-like 
approach is built. (author). 56 refs. 


14136 (I\C-92/428) A general solution of the master equa- 
tion for a class of first order systems. Dayi, O.F. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1992. [11p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Inspired by the formulation of the Batalin-Vilkovisky method of 
quantization in terms of "odd time”, we show that for a class of 
gauge theories which are first order in the derivatives, the kinetic 
term is bilinear in the fields, and the interaction part satisfies some 
properties, it is possible to give the solution of the master equation 
in a very simple way. To clarify the general procedure we discuss 
its application to Yang-Mills theory, massive (abelian) theory in the 
Stueckelberg formalism, relativistic particle and to the self- 
interacting antisymmetric tensor field. (author). 10 refs. 


14137 


(IC-92/431) Divergences in the moduli space inte- 
gral and accumulating handles in the infinite-genus limit. 





Davis, S. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1992. [22p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The symmetries associated with the bosonic string partition func- 
tion integral are examined so that the integration region in 
Teichmuller space can be determined. The translation of the condi- 
tions on the period matrix defining the fundamental region can be 
translated to relations on the parameters of the uniformising Schot- 
tky group. The growth of the lower bound for the regularized 
partition function is derived through integration over a subset of the 
fundamental region. (author). 20 refs. 


14138 (IC-92/432) Planck-scale physics and solutions to 
the strong CP-probiem without axion. Berezhiani, 2Z.G. 
(Muenchen Univ. (Germany). Sektion Physik); Mohapatra, R.N.; 
Senjanovic, G. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1992. [15p.] (UMDHEP-—93/105;LMU—16/92.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

We analyse the impact of quantum gravity on the possible solu- 
tions to the strong CP problem which utilize the spontaneously 
broken discrete symmetries, such as parity and time reversal in- 
variance. We find that the stability of the solution under Planck 
scale effects provides an upper limit on the scale A of relevant 
symmetry breaking. This result is mode dependent and the bound 
is most restrictive for the seesaw type models of fermion masses, 
with A < 10® GeV. (author). 32 refs. 


14139 (IFVE-OTF-90-172) CP-violation in a vector version 
of the SUSY SU(3),, model for horizontal interactions. Amaglo- 
beli, A.N. (AN Gruzinskoj SSR, Tbilisi (Georgia). Thbilisskij 
Matematicheskij Inst.); Liparteliani, A.G.; Kereselidze, A.R.; Volkov, 
G.G.; Maslikov, A.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1990. [24p.] (IHEP-OTF-90-172.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Phys. 

In this paper the minimal horizontal SU(3),,-supersymmetric 


model in the light of rare processes with CP-violation is analysed. 
It is pointed out that the present-day data do not contradict the ex- 
istence of relatively light horizontal gauge bosons (my>1-10 TeV) 
and their superpartners (my>0.25-0.5 TeV). The horizontal contri- 
bution to CP-violation parameter in a system of K-mesons is 
considered. An analogous contribution to eg is paid attention to. 15 
refs.; 4 tabs. 


14140 (IHEP-OTF-91-136) Baeckiund transformation for 
main chiral field problem with an arbitrary semisimple algebra. 
Leznov, A.N. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. [4p.] Source: OSTi; NTIS (US Sales 
Only); INIS. 

Submitted to Lett. of Math. Phys. 

An explicit form of the Baecklund transformation for the main chi- 
ral field problem (MCFP) for a semisimple Lie algebra is obtained 
in arbitrary dimension. The MCFP equations have exact solutions. 
2 refs. 


14141 (INIS-mf—13430, pp. 99) Catastrophe theory and 
string vacua. Skarke, H. (Technische Univ., Vienna (Austria). 1. 
Inst. fuer Theoretische Physik). Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (In German). (CONF- 
9209309-: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 2ist-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. UNIFIED-FIELD THEORIES/string models; 
COMPACTIFICATION; SUPERSYMMETRY 


14142 (INIS-mf-—13430, pp. 176) Dispersion approach to the 
anomaly in two dimensions. Adam, C. (Vienna Univ. (Austria). 
Inst. fuer Theoretische Physik). Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (In German). (CONF- 
9209309-: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 21st-25th 1992, Vienna 
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Technical University. Order Number DE93615955. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. QUANTUM FIELD THEORY/dispersion re- 
lations; MATHEMATICAL MODELS; RENORMALIZATION 


14143 (INIS-SU-327/A, pp. 77-78) Dirac equation for 
monopole rotator and possibility of spin flip. Arestov, Yu.!. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR 
(Russian Federation)). Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1990. [455p.] (in Russian). (CONF- 
8909270—-: 3. workshop on high energy spin physics, Protvino 
(USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high energy 
spin physics. Order Number DE93615286. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A field produced by two t'Hooft-Polyakov monopoles is consid- 
ered. Possibility of d, -> Up transition with alteration of fermion 
helicity as well as possibility of spin flip under scattering on com- 
plex field Yang-Mills configurations are demonstrated. 


14144 (JINR-E—2-91-573) On a p-Adic metrical dimension 
of space. Makhaldiani, N. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. [4p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

A metrical (fractal) dimension is defined by p-adic valuation of 
the number of covering elements. A usual fractal dimension is ob- 
tained as a sum of p-adic fractal dimensions. Metrical definitions of 
the dimension for quantum (fluctuating) geometry are considered. 
Useful inequality between the values of different definitions of di- 
mension is proved. 12 refs. 


14145 (JINR-R-2-91-473) Creation and annihilation of soli- 
tons in nonlinear integrable systems. Mel’nikov, V.K. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1991. [22p.] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The conditions are found under which solitons can be created 
and annihilated in nonlinear integrable systems (modified 
Korteweg-de Vries equation with a self-consistent source, sine- 
Gordon equation with a_ self-consistent source, etc.) The 
eigenvalue of the discrete spectrum of the corresponding linear 
Dirac operator turns out to depend on time and disappearance of 
any of the eigenvalues leads to annihilation of the corresponding 
soliton. On the contrary, appearance in the discrete spectrum of a 
new eigenvalue leads to creation of an additional soliton corre- 
sponding to this eigenvalue. 3 refs. 


14146 (KFTI-91-12) On a nonminimal gauge interaction of 
a scalar field in D=2+1 Chern-Simons-Maxwell theory. Latin- 
skij, S.M.; Sorokin, D.P. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [6p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The consequences of spontaneous symmetry breaking are con- 
sidered in a model, describing nonminimal gauge interaction of a 
scalar field (analogous to that of spin -1/2 particle with anomalous 
magnetic momentum). It is shown that the gauge field Chern- 
Simons term can be generated as a result of symmetry breaking if 
it was not initially present in the action and, at the same time, the 
Maxwell term can be canceled by symmetry breaking corrections. 9 
refs. (author). 


14147 (KFTI-91-20) Superfield description of N=2 ex- 
tended one-dimensional supersymmetric quantum mechanics. 
Berezovoj, V.P.; Pashnev, A.!. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral'nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [6p.] Source: OSTI; NTIS (US Sales Only); INIS. 

N=2 superfields are used to construct the action for the one- 
dimensional N=2 extended supersymmetric quantum mechanics. 7 
refs. (author). 


14148 (KFTI-91-21) Three-dimensional N=4 extended su- 


persymmetrical quantum mechanics. Berezovoj, V.P.; Pashnev, 
A.|. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
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SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
issledovanij po Atomnoj Nauke i. 1991. [9p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

A description of 3-dimensional N=4 extended supersymmetrical 
quantum mechanics is proposed, based on the superfield construc- 
tion of the action. The main feature of the approach is the 
unification of 3-dimensional bosonic coordinate vector and 
fermionic spinor of 0(3) in one irreducible representation of N=4 su- 
persymmetry algebra. 13 refs. (author). 


14149 (KFTI-91-46) Green-Schwarz superstrings in the 
generalized harmonical Newmann-Penroze formalism. Bandos, 
I.A.; Zheltukhin, A.A. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1991. [9p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Green-Schwarz superstring theory in D=4 and D=10 is formu- 
lated in an extended space including additional spinor coordinated 
of the Cartan moving frame. These spinor coordinates realized in 
the form of the Lorentz harmonics are used for constructing of 
covariant irreducible generators of fermionic H-symmetry. The gen- 
eralizations of this Lorentz harmonical superstring formulation to 
the case of super-p-branes with p>1 (including supermembranes 
p=2) are discussed shortly. 23 refs. (author). 


14150 (KFTI-92-6) Non-barrier tunneling in presence of 
dissipations. Latinskij, S.M. AN  Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [9p.] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Influence of dissipation on the competition of classic and tunnel 
mechanisms removing a system from metastable state was investi- 
gated. It was shown that depending on potential parameters such 
a removal in presence of dissipation may be suppressed either on 
classic or on tunnel trajectories. In its turn, a strong dissipation al- 
ways suppresses the tunnel mechanism. 7 refs.; 4 figs. (author). 


14151 (KFTI-92-7) Dissipative phase transitions in field 
theory models with spontaneous symmetry violation. Krive, 
1.V.; Latinskij, S.M. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [9p.] (In Russian). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Influence of dissipation on the dynamic symmetry violation 
mechanism at an example of low-dimension CP*—' model was in- 
vestigated. Its influence on the critical temperature of spontaneously 
violated symmetry restoration in ¢* model frames and the kink en- 
ergy in sinus-Gordon model were considered. 9 refs. (author). 


14152 (LAL—92-64) Prospects for supersymmetry discover- 
les at future e+e colliders. Grivaz, J.F. Paris-11 Univ., 91 - 
Orsay (France). Lab. de l’Accelerateur Lineaire. Nov 1992. [22p.] 
(CONF-9209321—: 23. Workshop of the INFN Eloisatron Project 
"Properties of SUSY Particles”, Erice (Italy), 28 Sep - 4 oct 1992). 
Source: OSTI; NTIS (US Sales Only); INIS. 

At LEP-200 and at a future 500 GeV e* e7 linear collider, signals 
of supersymmetric particle production can be distinguished from the 
competing standard background processes both for scalar leptons 
and for charginos, and the discovery reach is close to the beam 
energy. The neutral Higgs sector of the MSSM can be decisively 
probed at a centre-of-mass energy of 500 GeV: at least one Higgs 
boson must be discovered, or the model is ruled out; the simultane- 
ous observation of the three neutral Higgs bosons predicted by the 
model can be achieved in a large fraction of the parameter space. 


14153 (LIYaF-1695) One-loop superfield effective action 
for the D=4 topological Yang-Mills theory. Johansen, A.A. AN 
SSSR, Leningrad (Russian Federation). Inst. Yadernoj Fiziki. 1991. 
[21p.] Source: OSTI; NTIS (US Sales Only); INIS. 

One-loop effective action for the D=4 topological Yang-Mills the- 
ory is calculated in the superfield formalism in the background 
supergauge. It is shown that B-function of the gauge coupling con- 
stant coicides with the B-function of the N=2 SUSY Yang-Mills 
theory. For the additional coupling constant k which is allowed by 
the BRST symmetry there are two fixed points at small values of 
the gauge coupling constant. One of the fixed points corresponds 


to the twisted version of the N=2 SUSY Yang-Mills theory. 20 refs.; 
4 figs. 
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14154 (LIYaF-1696) Nonrenormalizability of the topological 
charge as a result of the index theorem for the inverse propa- 
gator of gluon. Johansen, A.A. AN SSSR, Leningrad (Russian 
Federation). Inst. Yadernoj Fiziki. 1991. [15p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

It is shown, that in the Yang-Mills theory the vanishing of the ra- 
diative corrections to the matrix element of the topological charge 
is a manifestation of the index theorem for the operator, which en- 
ters the bilinear part of the Yang-Mills action in the background 
gauge. 9 refs.; 3 figs. 


14155 (NIFS—191) Kernel Optimum Nearly-analytical Dis- 
cretization (KOND) algorithm: Applied to parabolic and 
hyperbolic equations. Kondoh, Yoshiomi (Gunma Univ., Kiryu 
(Japan). Faculty of Technology); Hosaka, Yasuo; Ishii, Kenji. Na- 
tional Inst. for Fusion Science, Nagoya (Japan). Oct 1992. 75p. 
Order Number DE93771428. Source: OSTI; NTIS; INIS. 

Two applications of the Kernel Optimum Nearly-analytical Dis- 
cretization (KOND) algorithm to the parabolic- and the hyperbolic 
type equations a presented in detail to lead to novel numerical 
schemes with very high numerical accuracy. It is demonstrated 
numerically that the two dimensional KOND-P scheme for the para- 
bolic type yields quite less numerical error by over 2-3 orders and 
reduces the CPU time to about 1/5 for a common numerical accu- 
racy, compared with the conventional explicit scheme of reference. 
It is also demonstrated numerically that the KOND-H scheme for 
the hyperbolic type yields fairly less diffusive error and has fairly 
high stability for both of the linear- and the nonlinear wave propa- 
gations compared with other conventional schemes. (author). 


14156 (SLAC-PUB-6053) Topics in CP violation. Quinn, 
H.R. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Feb 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO3-76SF00515. (CONF-921261-— 
1: 3. symposium on particles, strings and cosmology and the 16th 
Texas symposium on relativistic astrophysics conference, Berkeley, 
CA (United States), 13-18 Dec 1992). Order Number DE93007615. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Given the varied backgrounds of the members of this audience 
this talk will be a grab bag of topics related to the general theme of 
CP Violation. | do not have time to dwell in detail on any of them. 
First, for the astronomers and astrophysicists among you, | want to 
begin by reviewing the experimental status of evidence for CP vio- 
lation in particle processes. There is only one system where this 
has been observed, and that is in the decays of neutral K mesons. 


14157 (UWThPh-1992-22) On the algebraic structure of co- 
variant anomalies and covariant Schwinger terms. Kelnhofer, 
G. Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 19 Nov 
1992. [8p.] Source: OSTI; NTIS (US Sales Only); INIS. 

A cohomological characterization of covariant anomalies and co- 
variant Schwinger terms in an anomalous Yang-Mills theory is 
formulated and w ill be geometrically interpreted. The BRS and 
anti-BRS transformations are defined as purely differential geomet- 
ric objects. Finally the covariant descent equations are formulated 
within this context. (author). 


14158 (UWThPh-1992-28) A Galilei invariant fermion 
model with particle creation. Hoermann, G.; Jaekel, C.D. Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik. 19 Nov 1992. [12p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

We construct a Galilei invariant field theory involving particle cre- 
ation and destruction. (authors). 


14159 (WIS-PH-92-81) Generation mass hierarchy in su- 
perstring derived models. Faraggi, Alon E. (Weizmann Inst. of 
Science, Rehovoth (Israel). Dept. of Physics). Weizmann Inst. of 
Science, Rehovoth (Israel). Dept. of Physics. Oct 1992. [21p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

| discuss the problem of generation mass hierarchy in the con- 
text of realistic superstring models which are constructed in the 
free fermionic formulation. These models correspond to models 
which are compactified on Z2xZ» orbifold. | suggest that the hierar- 
chy among the generations results from horizontal symmetries, 
which arise from compactification. In particular, | show that in a 
class of free fermionic standard-class models, the suppression of 
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the mass terms for the lightest generation is a general, and unam- 
biguous, characteristic of these models. | show that the mixing 
between the generations is suppressed due to the horizontal sym- 
metries. | conclude that these models may potentially explain the 
generation mass hierarchy. (author). 


14160 (WIS-PH-92-86) ‘Duality twisted’boundary condi- 
tions in n-state Potts Models. Schuetz, G. (Weizmann Inst. of 
Science, Rehovoth (Israel). Dept. of Nuclear Physics). Weizmann 
Inst. of Science, Rehovoth (Israel). Dept. of Physics. Nov 1992. 
[14p.] Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss a new class of toroidal boundary conditions for one- 
dimensional quantum Hamiltonian with S, symmetry which are 
related to two-dimensional n-state Potts models in the extreme 
anisotropic Hamiltonian limit. At their self-dual point (a point were a 
second-order phase transition occurs for n=2,3,4) the duality trans- 
formation is shown to be an additional symmetry giving rise to a 
new class of ‘duality twisted’ toroidal boundary conditions. This cor- 
responding Hamiltonians are given in terms of generators of the 
periodic Temprely-Lieb algebra with an odd number of generators. 
We discuss as an example the critical Ising model. Here the com- 
plete spectrum for the new boundary conditions can be obtained 


from a projection mechanism in the spin-1/2 XXZ Heisenberg 
chain. (author). 


6622 Specific Theories and Interaction Models; 
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Refer also to citation(s) 14119, 14203, 14211, 14212, 14233, 
14247, 14303, 14309, 14333, 14337, 14388 


14161 (BNL-47972, pp. 139) Description of a nucleon in 
nuclear matter. Bunatian, G.G. (Joint Inst. for Nuclear Research, 
Dubna (RU)). Brookhaven National Lab., Upton, NY (United 
States). [1992]. (CONF-9205234—: Workshop on hadron structure 
from photo-reactions at intermediate energies, Brookhaven, NY 
(United States), 28-29 May 1992). In Workshop on hadron struc- 
ture from photo-reactions at intermediate energies: Proceedings. 
148p. Order Number DE93001904. Source: OSTI; NTIS; INIS. 

The nonlinear cloudy bag model, CBM, is generalized to describe 
a nucleon in nuclear matter at various densities » and tempera- 
tures T. The influence of the nuclear medium on the bag-nucleon 
in the framework of CBM is due to the modification of the equation 
describing the CBM pion field 7. These changes are accounted for 
in the CBM by including in the CBM lagrangian the pion polariza- 
tion operator z(p,T). The free pion propagator D is replaced in a 
nuclear medium by D(p,T). The changing of the pion field 7 and 
propagator D leads via the CBM equations to the modification of 
the bag size R and quark momentum p, determined simultaneously 
from these equations, and then to modifications of other bag- 
nucleon characteristics: the total energy E, r.m.s. radii, magnetic 
moment y, polarizability a and so on, which all are expressed as 
the expectation values of the corresponding operators in the bag- 
nucleon state. The quantity (,T) was studied in the works whose 
results are used in this investigation. The nucleon size R in the nu- 
clear matter at normal density p. and zero temperature decreases 
by 5% and the quarks momentum p also decreases, however, in- 
significantly, by 1-2%. On the other hand, the values of the r.m.s. 
radii increases by 15% for a proton and by 100% for a neutron. 
The author has also found that the polarizability of a nucleon in nu- 
clear matter is roughly two times as much as in free space. 


14162 (CONF-9209276-11) Problems with the quenched 
approximation in the chiral limit. Sharpe, S.R. Washington Univ., 
Seattle, WA (United States). Dept. of Physics. [1992]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-91ER40614. From LATTICE ‘92: lattice field theory; Amster- 
dam (Netherlands); 15-19 Sep 1992. Order Number DE93006786. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the quenched approximation, loops of the light singlet meson 
(the n’) give rise to a type of chiral logarithm absent in full QCD. 
These logarithms are singular in the chiral limit, throwing doubt 
upon the utility of the quenched approximation. In previous work, | 
summed a class of diagrams, leading to non-analytic power depen- 
dencies such as (yy) « mq—*/(1+6) | suggested, however, that 


these peculiar results could be redefined away. Here | give an al- 
ternative derivation of the results, based on the renormalization 
group, and argue that they cannot be redefined away. | discuss the 
evidence (or lack thereof) for such effects in numerical data. 


14163 (DESY-92-151) First-order phase transitions in 
scalar electrodynamics. Buchmueller, W.; Helbig, T.; Walliser, D. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1992. 32p. Order Number DE93771955. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We investigate in detail the transition from the symmetric to the 
broken phase in scalar electrodynamics at finite temperature. Our 
analysis is based on the effective potential to order e® and 39/2, 
where e and X are gauge coupling and scalar self-coupling, 
respectively. Plasma masses of scalar and vector fields are deter- 
mined from a set of one-loop gap equations which also yield the 
range in e, A and temperature T, where perturbation theory is 
consistent. We determine the values of e and 4 for which the sym- 
metric phase is metastable. Depending on the convergence of the 
perturbation series, for a vector boson mass of 90 GeV the Higgs 
boson mass may be as large as 120 GeV. Following the theory of 
Langer we calculate the nucleation rate of critical droplets and de- 
termine the temperature at which a cosmological phase transition 
would be completed. For large vector boson and Higgs boson 
masses the phase transition is weakly first order. (orig.). 


14164 (DOE/ER/40150—185, pp. 70-97) Investigating light 
cone QCD at CEBAF. Hwang, E. (Hampton Univ., VA (US)); Li., 
Z.; Surya, Y.; Williams, R. Southeastern Universities Research As- 
sociation, Inc., Newport News, VA (United States). Continuous 
Electron Beam Accelerator Facility. [1990]. DOE Contract FG05- 
90ER40589. (CONF-9005104—: 5. annual Hampton University 
graduate studies at the Continuous Electron Beam Accelerator Fa- 
cility summer school, Hampton, VA (United States), 29 May - 16 
jun 1990). In Proceedings of the Hampton University Graduate 
Studies at the Continuous Electron Beam Accelerator Facility 
(HUGS at CEBAF). 205p. Order Number DE92016511. Source: 
OSTI; NTIS; INIS. 

A review is made of the relativistic bound state problem formu- 
lated on the light cone. The relation between the light cone bound 
state equation and Bethe-Salpeter equation is discussed, and QCD 
quark distribution amplitudes are related to the short distance 
hadron wavefunctions. The generalization to a multiquark system is 
also demonstrated in a toy dibaryon analysis. 


14165 (DOE/ER/40150-185, pp. 144-171) Photo- and elec- 
troproduction of baryon resonances in the potential quark 
model. Clayton, W.B. (Rensselaer Polytechnic Inst., Troy, NY 
(US)); Koenig, B.; Li, Z. Southeastern Universities Research Asso- 
ciation, Inc., Newport News, VA (United States). Continuous 
Electron Beam Accelerator Facility. [1990]. (CONF-9005104—: 5. 
annual Hampton University graduate studies at the Continuous 
Electron Beam Accelerator Facility summer school, Hampton, VA 
(United States), 29 May - 16 jun 1990). In Proceedings of the 
Hampton University Graduate Studies at the Continuous Electron 
Beam Accelerator Facility (HUGS at CEBAF). 205p. Order Num- 
ber DE92016511. Source: OSTI; NTIS; INIS. 

The nonrelativistic constituent quark mode! is a highly successful 
model for describing a large amount of data. In this paper, the au- 
thors introduce a potential quark model and discuss its applications 
to the electromagnetic transititions of baryon resonances and glu- 
onic hadrons. A SU(6)@0(3) QCD quark model is developed. 
Bound states and electromagnetic transitions are calculated in a 
SHO basis, and the results are applied to excited nucleons and 
gluonic hadrons. 


14166 (DOE/ER/40150-195, pp. 1-21) Perturbative QCD and 
exclusive processes. Bennett, J. (Univ. of Wisconsin, Madison 
(US)); Hawes, F.; Zhao, M.; Zyla, P. Southeastern Universities Re- 
search Association, Inc., Newport News, VA (United States). 
Continuous Electron Beam Accelerator Facility. [1991]. (CONF- 
9105388-: Hampton University Graduate Studies (HUGS) at the 
Continuous Electron Beam Accelerator Facility (CEBAF), Hampton, 
VA (United States), 29 May - 16 jun 1991). In HUGS at CEBAF: 
Proceedings. 214p. Order Number DE93000830. Source: OSTI; 
NTIS; INIS. 
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The authors discuss perturbation theory as applied to particle 
physics calculations. In particle physics one is generally interested 
in the scattering amplitude for a system going from some initial 
state to a final state. The intermediate state or states are unknown. 
To get the scattering amplitude it is necessary to sum the contribu- 
tions from processes which pass through all possible intermediate 
states. Intermediate states involve the exchange of intermediate 
vector bosons between the particles, and with this interaction is as- 
sociated a coupling constant a. Each additional boson exchange 
involves an additional contribution of a to the coupling. If a is less 
than 1, one can see that the relative contribution of higher order 
processes is less and less important as a falls. In QCD the gluons 
serve as the intermediate vector bosons exchanged by quarks and 
gluons, and the interaction constant is not really a constant, but de- 
pends upon the distance between the particles. At short distances 
the coupling is small, and one can assume perturbative expansions 
may converge rapidly. Exclusive scattering processes, as opposed 
to inclusive, are those in which all of the final state products are 
detected. The authors then discuss the application of perturbative 
QCD to the deuteron. The issues of chiral conservation and color 
transparancy are also discussed, in the scheme of large Q? intera- 
tions, where perturbative QCD should be applicable. 


14167 (DOE/ER/40709-1-Task-B) Study of electroweak 
interactions. Abashian, A.; Gotow, K.; Piilonen, L.; Morgan, N. Vir- 
ginia Polytechnic Inst. and State Univ., Blacksburg, VA (United 
States). Inst. for High Energy Physics. 1 Oct 1992. 59p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
92ER40709. Order Number DE93007261. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The experimental study of electroweak interactions at Virginia 
Tech is multifaceted and consists of three parts. The first consists 
of analysis of the final states of matter produced in electron- 
positron annihilations at center-of-mass energies ,/s = 60 GeV at 
the TRISTAN collider in Japan (AMY). The second is a sensitive 
search for rare electroweak processes through a study of p* 
e*., at the LAMPF facility at Los Alamos (MEGA). It also includes 
a precise measurement of the Michel p parameter (RHO). The third 
activity is a R & D detector development and is a precursor to an- 
ticipated experiments at proposed B° meson factories in this 
country and/or abroad. The physics goals are the study of CP vio- 
lation in the B° system and the determination of the values for 
Kobayashi-Maskawa matrix. 


14168 (ENEA-RT-INN—90-65) Graf-type theorem for La- 
guerre and Legendre functions. Dattoli, G.; Chiccoli, C.; 
Lorenzutta, S.; Maino, G.; Richetta, M.; Torre, A. ENEA, Frascati 
(Italy). Dipt. Sviluppo Tecnologie di Punta; Istituto Nazionale di 
Fisica Nucleare, Bologna (Italy); ENEA, Bologna (Italy). Centro 
Ricerche Energia 'E. Clementel’ - Area Energia e Innovazione. 
1991. 19p. (RT/INN—90-65). Order Number DE93769384. Source: 
OSTI; NTIS (US Sales Only); INIS 

The theory of generalized Bessel functions (GBF) has been de- 
veloped during recent years mainly for their practical importance in 
many physical and engineering problems, ranging from non dipolar 
scattering to surface diffraction theory. The properties of these 
functions have been studied by non-mathematicians, therefore their 
applicative aspects have been emphasized while the relevant, yet 
undoubtedly important, mathematical features have not been 
explored as they should be. The underlying group theoretical struc- 
ture has not, indeed, been discussed; the possibility of studying 
classes of generalized special functions (Laguerre, hyper- 
geometric, etc.) merely mentioned; the partial differential equations 
they satisfy, just touched on. The second point is particularly im- 
portant within the context of ‘practical’ problems like the generation 
of squeezed states, and it is also of genuine mathematical interest, 
since the possibility appears of understanding these functions 
within the context of a super-symmetric analysis. Relative to these 
arguments, this paper discusses Graf-type series for Laguerre and 
Legendre functions, indicates the existence of two-variable, one- 
index generalized functions and describes their properties. 


14169 (ENEA-RT-INN-91-38) Mass-matrix with symmetric 
mixing and new parametrization of Cabibbo-Kobayashi- 
Maskawa matrix. Dattoli, G.; Mari, C.; Torre, A.; Maino, G. ENEA, 


Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta; ENEA, Bologna 
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(Italy). Centro Ricerche Energia ’E. Clementel’ - Area Energia e 
Innovazione. 1992. 1ip. (RT/INN—91-38). Order Number 
DE93769385. Source: OSTI; NTIS (US Sales Only); INIS. 

The weak mixing angles, the masses of quarks and leptons are 
free parameters of the standard electroweak model. In spite of the 
success of the model, no deeper clue has been provided so far to- 
wards the yet unknown dynamics, which is responsible for the 
mass spectra and the mixing parameters. The Cabibbo-Kobayashi- 
Maskawa (CKM) matrix incorporates three mixing angles and one 
CP-violating phase. Various parametrizations of such a matrix have 
been proposed during the last thirty years or so. The problem of 
quark-mass matrices has eluded a unique solution, but several 
useful forms have been proposed in literature. In this note, an ex- 
ponential parametrization of the Cabibbo-Kobayashi-Maskawa 
matrix, which allows a straightforward derivation of the symmetric 
quark-mass matrices, is proposed. 


14170 (IC-91/253) The magnetic field of rotating bodies. 
Mikhail, F.1. (Ain Shams Univ., Cairo (Egypt). Faculty of Science); 
Wanas, M.I.; Eid, A.M. International Centre for Theoretical Physics, 
Trieste (Italy). Sep 1991. [18p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper discusses the possibility of interpreting the magnetic 
fields of astronomical bodies in the framework of a unified field the- 
ory. Using one of the solutions of the generalized field theory, a 
direct relation between the polar magnetic field, the angular veloc- 
ity and the gravitational potential of the body considered, is 
obtained. The model used for applications has spherical symmetry. 
The predictions of the theoretical formula, obtained from the model, 
are compared with available observational data, and with the em- 
pirical relation of Blackett. The theoretical formula gives a possible 
interpretation of a seed magnetic field which will develop and pro- 
duce the largescale magnetic field observed for celestial objects. 
The formula shows that the field may be generated as a result of 
the rotation of the massive object. (author). 24 refs, 3 figs, 1 tab. 


14171 (IC—92/353) On relation between distribution func- 
tions in hard and soft processes. Kisselev, A.V. (International 
Centre for Theoretical Physics, Trieste (Italy)); Petrov, V.A. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
[24p.] Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that in the particle-exchange model the hadron- 
hadron scattering amplitude admits parton-like representation with 
the distribution functions coinciding with those extracted from deep 
inelastic processes. (author). 13 refs. 


14172 (l\C-92/387) Cosmological restrictions on 
conformally-invariant SU(5) GUT models. Esposito, G. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Miele, G.; 
Rosa, L. International Centre for Theoretical Physics, Trieste (Italy). 
Nov 1992. [26p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Dirac’s theory of constrained Hamiltonian systems is applied to 
the minimal conformally-invariant SU(5) grand-unified model stud- 
ied at 1-loop level in a de Sitter universe. For this model, which 
represents a simple and interesting example of GUT theory and at 
the same time is a step towards theories with large gauge group 
like SO(10), second-class constraints in the Euclidean-time regime 
exist. In particular, they enable one to prove that, to be consistent 
with the experimentally established electroweak standard model 
and with inflationary cosmology, the residual gauge-symmetry 
group of the early universe, during the whole de Sitter era, is 
bound to be SU(3)xSU(2)xU(1). Moreover, the numerical solution 
of the field equations subject to second-class constraints is ob- 
tained. This confirms the existence of a sufficiently long de Sitter 
phase of the early universe, in agreement with the initial assump- 
tions. (author). 11 refs, 3 figs. 


14173 (IC-92/405) Nielsen's identity and gluon condensa- 
tion at finite temperature. Skalozub, V.V. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [13p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The gauge dependence problem of the gluon field zero compo- 
nent condensate, Ap=const, is investigated in finite temperature 
SU(3) gluodynamics. The two-loop effective action W(Ao,é) is re- 
calculated in the background R; gauge. The obtained result 





somewhat differs from that of other authors. By straightforward cal- 
culation it is shown that W(Ao,é) satisfies the Nielsen (the Ward 
type) identity. Thus, the gauge invariance of the gluon condensa- 
tion phenomenon is proved. (author). 14 refs. 


14174 (INIS-mf-13430, pp. 99) Regularization of massless 
2D field models. Balasin, H. (Technische Univ., Vienna (Austria). 1. 
Inst. fuer Theoretische Physik); Kummer, W.; Piguet, O.; Schweda, 
M. Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1992. [216p.] (In German). (CONF-9209309-: 42. annual conven- 
tion of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 
1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. UNIFIED-FIELD THEORIES/ 
renormalization; INFRARED DIVERGENCES; MATHEMATICAL 
MODELS; PROPAGATOR; TWO-DIMENSIONAL CALCULATIONS; 
ULTRAVIOLET DIVERGENCES; RENORMALIZATION 


14175 (INIS-mf—13430, pp. 98) Parameters of the quark- 
gluon plasma. Nachbagauer, H. (Technische Univ., Vienna 
(Austria). 1. Inst. fuer Theoretische Physik). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] (In Ger- 
man). (CONF-9209309—: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUARK MATTER/oscillation 
DAMPING; DISPERSION RELATIONS 


14176 (INIS-mf—13430, pp. 177) Is there an instanteous par- 
ticle interpretation for external field problems?. Gruebl, G. (inst. 
fuer Theoretische Physik, Technikerstrasse 25, A-6020 Innsbruck 
(Austria)); Reitberger, C.; Vogl, R. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (In German). (CONF- 
9209309—: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. FERMIONS/particle 
FERMIONS; SECOND QUANTIZATION 


14177 (INIS-mf-13430, pp. 178) Unitary time evolution for 
irregular external-field problems. Gruebl, G. (inst. fuer Theoretis- 
che Physik, Technikerstrasse 25, A-6020 Innsbruck (Austria)); Vogl, 
R. Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1992. [216p.] (In German). (CONF-9209309-: 42. annual conven- 
tion of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 
1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FERMIONS/mathematical models; 
FERMIONS; UNITARITY 


14178 (INIS-mf—13430, pp. 100) Polarization clouds around 
electrons in lattice quantum electrodynamics. Buerger, W. (inst. 
fuer Kernphysik, Technische Univ. Wien, Vienna (Austria)); Faber, 
M.; Gerstenmayer, E.; Markum, H.; Mueller, M.; Sakuler, W. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1992. [216p.] (In German). (CONF-9209309—: 42. annual conven- 
tion of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 
1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LATTICE FIELD THEORY/electrons; 
POSITRONS/virtual particles; QUANTUM ELECTRODYNAMICS/ 
lattice field theory; ELECTRON-POSITRON INTERACTIONS; 
ELECTRONS; POLARIZATION; POSITRONS 


14179 (INIS-mf-13430, pp. 181) Spin structure of the 
semirelativistic quark-antiquark potential. Lucha, W. (Oesterre- 
ichische Akademie der Wissenschaften, Vienna (Austria). Inst. fuer 
Hochenergiephysik); Schoeberl, F.F.; Thurner, S. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] (In Ger- 
man). (CONF-9209309—: 42. annual convention of the Austrian 


modes; 


production; 
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Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUARK-ANTIQUARK INTERACTIONS/ 
potentials; BOUND STATE; POTENTIALS; SPIN 


14180 (INIS-mf-13462) A spectator model for deep inelas- 
tic scattering. Meyer, H. Vrije Univ., Amsterdam (Netherlands). 17 
Feb 1992. [100p.] Source: OSTI; NTIS; INIS. 

Includes summary in Dutch. 

Deep inelastic scattering of leptons off hadrons has proven to be 
an excellent tool to probe the elementary structure of hadrons. It 
has shown the ‘existence’ of quarks in the nucleon. It has also pro- 
vided one of the clearest test of the fundamental theory of the 
strong interactions, quantum chromodynamics (QCD). The above 
main aspects of deep inelastic scattering will be discussed in this 
chapter. In chapter two a general introduction to one specific 
model, the spectator model will be given. In a simple picture of the 
nucleon the spectator is a diquark system. Using field theoretical 
methods one is able to treat all the kinematics in a correct way and 
assure the validity of QCD-based sum rules. In chapter 3 the 
effects of interactions between quarks and gluons and the subse- 
quent Q*2* evolution of structure functions are treated, as well as 
some of the problems arising at small x. This will be applied to the 
diquark spectator model in chapter 4, leading to various results 
that can be compared to the experiments. Finally the application of 
the same formalism to nuclear structure functions is treated in 
chapter 5 in connection with quark exchange effects in nuclei. 68 
refs.; 31 figs.; 6 tabs. 


14181 (INIS-mf-13463) Applications of supersymmetric 
quantum mechanics. Rietdijk, R.H. Amsterdam Univ. (Nether- 
lands). 2 Sep 1992. [114p.] Source: OSTI; NTIS; INIS. 

Includes summary in Dutch. 

The central subject of the thesis is the spinning particle model. It 
is a theory describing in a pseudoclassical way a Dirac particle 
which moves in an arbitrary d-dimensional space-time.|n addition to 
space-time coordinates, the particle has spin which is described in 
terms of anti-commuting coordinates. Along the particles world line 
there is a super-symmetry between the fermionic spin variables 
and the bosonic position coordinates of the particle. It is straightfor- 
ward to quantisize this model giving rise to supersymmetric 
quantum mechanics. The model does indeed describe a particle 
with spin 1/2, like a quark or an electron. There are two aspects of 
this model which is studied extensively in this thesis. First, to in- 
vestigate the symmetries of the spinning particle on an arbitrary 
Riemannian manifold. Second, attention is drawn to the application 
of supersymmetric quantum mechanical models (i.e. spinning parti- 
cle models) defined on an arbitrary Riemannian manifold to the 
calculation of anomalies in quantum field theories defined on the 
same manifold. (author). 49 refs.; 7 figs. 


14182 (INIS-SU-327/A, pp. 75-76) Anomalous chromomag- 
netic quark momentum in non-perturbative QCD and its 
manifestations in polarization effects. Arbuzov, B.A. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR 
(Russian Federation)); Boos, Eh.Eh.; Kravchenko, O.V.; Kurennoj, 
S.S. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. [455p.] (In Russian). (CONF-8909270-: 3. workshop 
on high energy spin physics, Protvino (USSR), 5-7 Sep 1989). In 
Spin-89: 3. Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

A possibility to apply such nonperturbative effect as the presence 
of chromomagnetic quark momentum (ACQM) to polarization phe- 
nomena is considered. Quark polarization is calculated within the 
framework of a model which analyzes quark-gluon interaction in 
the lower order of perturbative QCD. A conclusion is made that 
ACQM accounting for is important for description of polarization 
phenomena. 2 refs. 


14183 (INIS-SU-327/A, pp. 126-130) Spin effects at high 


energies and transferred momenta in hadronic reactions. 
Babaev, Z.R. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
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Ehnergii SSSR (Russian Federation)); Shchelkachev, A.V. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. [455p.] (In Russian). (CONF-8909270—: 3. workshop on high 
energy spin physics, Protvino (USSR), 5-7 Sep 1989). I1 Spin-89: 
3. Workshop on high energy spin physics. Orde’ Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

The work is aimed at analyzing certain observed consequences 
of possible vacuum fluctuations in QCD through measuments of 
spin characteristics in the processes of elastic hadron-hadron scat- 
tering at high energies. It is shown how experimental investigations 
into polarization characteristics of hadron interactions can specify 
more exactly the values of QCD effective parameters and facilitate 
a study of hadron and quark structures and chromodynamic 
vacuum as well as selection of quark-parton model of elastic inter- 
actions. 6 refs. 


14184 (INIS-SU-327/A, pp. 102-113) Perturbation quantum 
chromodynamics and spin effects. Troshin, S.M. (Gosudarstven- 
nyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR (Russian 
Federation)); Tyurin, N.E. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian 
Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455p.] (CONF- 
8909270—: 3. workshop on high energy spin physics, Protvino 
(USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high energy 
spin physics. Order Number DE93615286. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A brief review of the available theoretical results such as stable 
concept of perturbative QCD status in polarization studies is pre- 
sented. Various interpretations of inclusive processes and exclusive 
reactions and new EMC data are discussed. 23 refs.; 7 figs. 


14185 (INS—951) Simple relation among the charged lep- 
ton masses. Terazawa, Hidezumi; Yasue, Masaki. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Oct 1992. 10p. Order 
Number DE93771175. Source: OSTI; NTIS; INIS. 

It is suggested that the first and second generations of quarks 
and leptons can be taken as almost and quasi Nambu-Goldstone 
fermions, respectively. As a result, derived are simple relations 


such as m,~(m,°/me)'/?, which are well satisfied experimentally. 
(author). 


14186 (LBL-33111) Hot nuclear matter. Chapman, S. 
Lawrence Berkeley Lab., CA (United States). Nov 1992. 117p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE93007734. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The goal in this thesis is thus twofold: The first is to investigate 
the feasibility of using heavy ion collisions to create conditions in 
the laboratory which are ripe for the formation of a quark-gluon 
plasma. The second is to develop a technique for studying some of 
the many non-perturbative features of this novel phase of matter. 


14187 (LUNFD6-TFME-1024-1-6-1992) Phenomenological 
aspects of multiparticle production. Nilsson, Anders. Lund Univ. 
(Sweden). Dept. of Theoretical Physics. Nov 1992. [8p.] Source: 
OSTI; NTIS; INIS. 

Different phenomenological aspects of multiparticle production 
are studied. The paper in this thesis are made with or in the frame- 
work of phenomenological models and in particular the Lund String 
fragmentation model and the dipole cascade model. We show that 
we can define anomalous dimensions locally in rapidity space. For 
deep inelastic scattering these dimensions are different in different 
parts of phase space. We study intermittency and fractal properties 
of the parton cascade. To this end, we make use of a curve, the x- 
curve, defined on the parton level that smoothly follows the colour 
ordered parton momenta. It is shown that this curve has fractal 
properties with a dimension equal to 1 + \/as/27. We study the 
distribution of the x-curve in rapidity and/or azimuthal angle and 
observe that the dimensions calculated from the scaled normal 
moments are essentially equal for the distribution in rapidity, in az- 
imuthal angle or the distribution in both variables. Analytical results 
for these distributions are presented. We present a toolkit, written 
in C++ for event generation in high energy physics, intended to 
provide a transparent and generic programming environment for 
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Monte Carlo simulations in high energy physics. We present an al- 
ternative approach to the Lund String fragmentation model. This 
new method is based on an energy momentum description of the 
hadronization process, as opposed to the traditional JETSET Monte 
Carlo, which describes the fragmentation in spacetime. (au). 
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Refer also to citation(s) 14156, 14167, 14171, 14244, 14248, 
14250, 14251, 14259, 14290, 14303, 14310, 14334, 14335, 14337 


14188 (ANL-HEP-CP-93-01) Overview of spin physics. 
Yokosawa, A. Argonne National Lab., IL (United States). High En- 
ergy Physics Div. 23 Dec 1992. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-921185—1: 1992 artificial neural networks in engineering 
conference, St. Louis, MO (United States), 15-18 Nov 1992). Order 
Number DE93006412. Source: OSTI; NTIS; INIS; GPO Dep. 

Spin physics activities at medium and high energies became 
significantly active when polarized targets and polarized beams be- 
came accessible for hadron-hadron scattering experiments. My 
overview of spin physics will be inclined to the study of strong 
interaction using facilities at Argonne ZGS, Brookhaven AGS (in- 
cluding RHIC), CERN, Fermilab, LAMPF, an SATURNE. In 1960 
accelerator physicists had already been convinced that the ZGS 
could be unique in accelerating a polarized beam; polarized beams 
were being accelerated through linear accelerators elsewhere at 
that time. However, there was much concern about going ahead 
with the construction of a polarized beam because (i) the source 
intensity was not high enough to accelerate in the accelerator, (ii) 
the use of the accelerator would be limited to only polarized-beam 
physics, that is, proton-proton interaction, and (iii) p-p elastic scat- 
tering was not the most popular topic in high-energy physics. In 
fact, within spin physics, 2-nucleon physics looked attractive, since 
the determination of spin and parity of possible mp resonances at- 
tracted much attention. To proceed we needed more data beside 
total cross sections and elastic differential cross sections; measure- 
ments of polarization and other parameters were urgently needed. 
Polarization measurements had traditionally been performed by an- 
alyzing the spin of recoil protons. The drawbacks of this technique 
are: (i) it involves double scattering, resulting in poor accuracy of 
the data, and (ii) a carbon analyzer can only be used for a limited 
region of energy. 


14189 (ANL-HEP-CP-93-06) Recent experiments on spin 
physics in high energy hadron interactions. Yokosawa, Akihiko. 
Argonne National Lab., IL (United States). High Energy Physics 
Div. [1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-921131-6: 10. 
international symposium on high-energy spin physics, Nagoya 
(Japan), 9-14 Nov 1992). Order Number DE93007900. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We review recent spin-physics experiments in high-energy 
hadron interactions, significant physics accomplished, and future 
prospects. 


14190 (BNL-47972, pp. 33-40) Mechanisms of photon scat- 
tering on nucleons at intermediate energies. L’vov, A.|. (P. N. 
Lebedev Inst., Moscow (RU)). Brookhaven National Lab., Upton, 
NY (United States). [1992]. (CONF-9205234—: Workshop on 
hadron structure from photo-reactions at intermediate energies, 
Brookhaven, NY (United States), 28-29 May 1992). In Workshop 
on hadron structure from photo-reactions at intermediate energies: 
Proceedings. 148p. Order Number DE93001904. Source: OSTI; 
NTIS; INIS. 

The principal question for studies of photon scattering by nucle- 
ons and nuclei is the following: Can photon scattering say 
something new about the structure of these objects in comparisons 
with photo- and electroproduction investigations? There is a gen- 
eral reason to believe that it is indeed the case. The Hamiltonian of 
the electromagnetic interaction has, in general, a piece quadratic in 
the electromagnetic fieid (the so-called two-photon seagull) which 
is seen only in two-photon processes, such as Compton scattering. 
Although the longitudnal part of this seagull is constrained by the 





gauge invariance, its transverse part is decoupled from the electro- 
magnetic current and cannot be found in photoabsorption 
processes. The seagull S,,, depends on explicit degrees of free- 
dom included into the Hamiltonian. E.g. the non-relativisitic 
Schroedinger equation has an effective seagull due to the kinetic 
energy (p - eA)*/2M. Its parent relativistic Dirac equation has no 
seagull at all but has the same low-energy consequences due to 
additional degrees of freedom (antiparticles). In low-energy nuclear 
physics, with explicit meson exchanges and meson clouds (i.e. in- 
ternal polarizability of the nucleons). By explicitly including the 
mesons into the Hamiltonian one can remove part of the seagulls. 
Then the rest of them will be a signal for degrees of freedom invisi- 
ble in photoabsorption at energies of the considered scale. Some 
seagulls are related with t-channel exchanges in Compton scatter- 
ing. The 7z°-exchange is seen in -yp-scattering but has no 
counterpart in photoproduction off the proton. Thus, a complemen- 
tary study of one- and two-photon reactions provides a way to look 
in a region of higher energies where direct studies via photopro- 
duction processes may be hard. 


14191 (BNL-47972, pp. 68-77) The quadrupole amplitude in 
the -N « A transition. Bernstein, A.M. (Massachusetts Inst. of 
Technology, Cambridge (US)); Nozawa, S.; Moinester, M.A. 
Brookhaven National Lab., Upton, NY (United States). [1992]. DOE 
Contract AC02-76ER03069. (CONF-9205234—-: Workshop on 
hadron structure from photo-reactions at intermediate energies, 
Brookhaven, NY (United States), 28-29 May 1992). In Workshop 
on hadron structure from photo-reactions at intermediate energies: 
Proceedings. 148p. Order Number DE93001904. Source: OSTI; 
NTIS; INIS. 

The presence of the tensor part of the color hyperfine interac- 
tions between quarks leads to a small electric quadrupole 
amplitude in the yN + A excitation. The difficulties in extracting 
this small amplitude with an appreciable background contribution 
from experiment is discussed. Furthermore, it is demonstrated that 
the available pion photoproduction data have a low sensitivity to 


the resonant (isospin 3/2) electric quadrupole amplitude, E,,(3/2). 
The authors show that yp — 7°p cross sections near 0° and 180° 
and also those with polarized +-rays near 90° will have the maxi- 
mum sensitivity to the resonant E,,(3/2) amplitude. 23 refs., 3 figs. 


14192 (BNL-47972, pp. 78-85) Pion photoproduction and 
N <= A amplitudes. Nozawa, S. (Queen's Univ., Kingston, Ontario 
(CA)); Castel, B. Brookhaven National Lab., Upton, NY (United 
States). [1992]. (CONF-9205234—: Workshop on hadron structure 
from photo-reactions at intermediate energies, Brookhaven, NY 
(United States), 28-29 May 1992). In Workshop on hadron struc- 
ture from photo-reactions at intermediate energies: Proceedings. 
148p. Order Number DE93001904. Source: OSTI; NTIS; INIS. 

The authors review a dynamical model for the pion photoproduc- 
tion on the nucleon. With the model, they explore sensitivities of 
observables to the E2 (or E,,) multipole amplitude in the yN < 6 
transition. It will be demonstrated that the cross section with polar- 
ized photons has a significant sensitivity to the E2 amplitude. The 
model prediction will be compared with the most recent LEGS 
data. 15 refs., 7 figs. 


14193 (BNL-—47972, pp. 94-101) New measurements of the 


p(y; n°) reaction at LEGS. Khandaker, M.A. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg (US)); Blecher, M.; Zhao, X.; 
Blanpied, G.S.; Djalali, C.; Duval, M.A.; Mize, W.K.; Preedom, B.M.; 
Caracappa, A.; Kistner, O.C.; Miceli, L.; Sandorfi, A.M.; Thorn, 
C.E.; Giordano, G.;.Brookhaven National Lab., Upton, NY (United 
States). [1992]. (CONF-9205234—-: Workshop on hadron structure 
from photo-reactions at intermediate energies, Brookhaven, NY 
(United States), 28-29 May 1992). In Workshop on hadron struc- 
ture from photo-reactions at intermediate energies: Proceedings. 
148p. Order Number DE93001904. Source: OSTI; NTIS; INIS. 

Results from three independent measurements of the p(y, 7°) 
reaction are presented for incident photon energies between 243 
and 314 MeV. The ratio of cross sections measured with orthogo- 
nal states of linear polarization is sensitive to the E2 excitation of 
the A resonance. Comparisons are made to the predictions of vari- 
ous models, all of which fail to reproduce these data. 16 refs., 3 
figs., 1 tab. 
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14194 (BNL-47972, pp. 102-106) Multipole analyses and 
photo-decay couplings at intermediate energies. Workman, R.L. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg (US)); Arndt, 
R.A.; Zhujun Li. Brookhaven National Lab., Upton, NY (United 
States). [1992]. DOE Contract AS05-76ER04928. (CONF- 
9205234—: Workshop on hadron structure from photo-reactions at 
intermediate energies, Brookhaven, NY (United States), 28-29 May 
1992). In Workshop on hadron structure from photo-reactions at in- 
termediate energies: Proceedings. 148p. Order Number 
DE93001904. Source: OSTI; NTIS; INIS. 

The authors describe the results of several multipole analyses of 
pion-photoproduction data to 2 GeV in the lab photon energy. 
Comparisons are made with previous analyses. The photo-decay 
couplings for the delta are examined in detail. Problems in the 
representation of photoproduction data are discussed, with an em- 
phasis on the recent LEGS data. 16 refs., 4 tabs. 


14195 (BNL-47972, pp. 107-116) Compton scattering off 
the proton at SAL. Hallin, E.L. (Univ. of Saskatchewan, Saska- 
toon (CA)); Amendt, D.; Bergstrom, J.C.; Caplan, H.S.; Igarashi, 
R.; Skopik, D.M.; Booth, E.C.; Delli Carpini, D.; Miller, J.P.; 
Nathan, A.M.; MacGibbon, B.E.; Federspiel, F.J. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1992]. (CONF-9205234—: 
Workshop on hadron structure from photo-reactions at intermediate 
energies, Brookhaven, NY (United States), 28-29 May 1992). In 
Workshop on hadron structure from photo-reactions at intermediate 
energies: Proceedings. 148p. Order Number DE93001904. 
Source: OSTI; NTIS; INIS. 

The proton Compton effect has been studied in the region be- 
tween the threshold for pion photoproduction and the A (1232). 
The measurements were performed using a bremsstrahlung end- 
point technique and the high duty factor electron beam available at 
the Saskatchewan Accelerator Laboratory (SAL). The elastically 
scattered photons were detected with approximately 1.5% energy 
resolution using the Boston University Nal total absorption scintilla- 
tion detector. Angular distributions have been determined for 
136MeV < E, < 288 MeV and for angles in the range 50° < écm 
< 150°. These angular distributions and the excitation functions 
derived from them are in excellent agreement with recent theoreti- 
cal analyses. 14 refs., 5 figs. 


14196 (BNL-47972, pp. 117-124) Connections between 
Compton scattering and pion photoproduction in the delta re- 
gion. Mukhopadhyay, N.C. (Rensselaer Polytechnic Inst., Troy, NY 
(US)); Benmerrouche, M. Brookhaven National Lab., Upton, NY 
(United States). [1992]. DOE Contract FG02-88ER40448. (CONF- 
9205234—: Workshop on hadron structure from photo-reactions at 
intermediate energies, Brookhaven, NY (United States), 28-29 May 
1992). In Workshop on hadron structure from photo-reactions at in- 
termediate energies: Proceedings. 148p. Order Number 
DE93001904. Source: OSTI; NTIS; INIS. 

Using textbook tools like analyticity, unitarity and optical theorem, 
the authors discuss the relationship between pion-nucleon scatter- 
ing, pion photoproduction and Compton scattering in the A(1232) 
resonance region. They review the relevant data and draw conclu- 
sions pertinent to the QCD-inspired models. 27 refs. 


14197 (BNi-47972, pp. 126) Relativistic effects, QCD mix- 
ing angles and N-—-Ny and A-—Ny transition form factors. 
Aznauryan, |.G. (Yerevan Physics Inst. (AM)). Brookhaven National 
Lab., Upton, NY (United States). [1992]. (CONF-9205234—-: Work- 
shop on hadron structure from photo-reactions at intermediate 
energies, Brookhaven, NY (United States), 28-29 May 1992). In 
Workshop on hadron structure from photo-reactions at intermediate 
energies: Proceedings. 148p. Order Number DE93001904. 
Source: OSTI; NTIS; INIS. 

It is shown that relativistic effects, considered in the framework 
of a relativistic quark model constructed in infinite momentum 
frame, improve the agreement between theory and experiment for 
A-—Ny transition. They enlarge the magnitudes of the amplitudes 
Ax/2° and Ag 2? and suppress with increasing Q? the magnetic 
form factor of A—N7 transition in comparison with proton magnetic 
form factor. The additional inclusion of not large QCD-inspired mix- 
ings of multiplet [56’, 0+] into the N and the A improves further the 
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agreement with experiment for this form factor and permits to de- 
scribe its Q?-dependence at Q* < 3 GeV*. Predominantly due to 
the relativistic effects non-zero values for electric and Coulombic 
form factors of A—Nv- transition are obtained. It is predicted that 
the electric form factor is positive at Q? < 0.2 GeV? and changes 
its sign with increasing Q*, so the magnitude of helicity asymmetry 
should be lower than 0.5 at Q? > 0.2 GeV?. 


14198 (BNL-47972, pp. 127-138) Electroproduction studies 
of the N—A transition at Bates and at CEBAF. Papanicolas, 
C.N. (Univ. of Illinois, Urbana (US)). Brookhaven National Lab., 
Upton, NY (United States). [1992]. Grant 89-21146. (CONF- 
9205234—: Workshop on hadron structure from photo-reactions at 
intermediate energies, Brookhaven, NY (United States), 28-29 May 
1992). In Workshop on hadron structure from photo-reactions at in- 
termediate energies: Proceedings. 148p. Order Number 
DE93001904. Source: OSTI; NTIS; INIS. 

The nucleon resonance programs pursued at Bates and at 
CEBAF place particular emphasis on the study of A*(1232) reso- 
nance. A number of experiments have been approved that seek to 
precisely determine the resonant quadrupole amplitude in the NA 
transition. The experimental evidence available from earlier electro- 
production experiments and recent theoretical predictions are 
reviewed in order to provide a perspective on the planned mea- 
surements. The goals and the scope of the approved experiments 
at Bates and at CEBAF, are then presented. 26 refs., 7 figs., 1 tab. 


14199 (BNL-47972, pp. 140) n,e-amplitude estimate inde- 
pendent of nuclear scattering model. Nikolenko, V.G. (Joint Inst. 
for Nuclear Research, Dubna (RU)); Popov, A.B. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1992]. (CONF-9205234—: 
Workshop on hadron structure from oi ons a at intermediate 
energies, Brookhaven, NY (United States), 28-29 May 1992). In 
Workshop on hadron structure from photo-reactions at intermediate 
energies: Proceedings. 148p. Order Number DE93001904. 
Source: OSTI; NTIS; INIS 

The physical importance of the n,e-amplitude bne consists in the 
fact that it allows determination of the neutron mean square charge 
radius that is proportional to (bne - ar), where the Foldy term ar = 
-1.468mfm. Here one more approach to n,e-amplitude estimation is 
proposed. The nuclear scattering cross section o,(0) = 47R'@(0) is 
calculated by extrapolation of known scattering cross sections from 
the energy region of tens or hundreds of eV to E >> 0. The values 
of bne are obtained from a comparison of os(0) and 47Boo, with 
Booh = R'(O) + bneZ. The authors discuss also the discrepancy 
between the existing bne estimates and conclude that it is yet im- 
possible to reliably determine the neutron mean square charge 


radius. The obtained nonmodel estimates of bne agree nicely with 
the results. 


14200 


(BNL-47972, pp. 141) 
ization sienna of 


Mainz (DE)); Tiator, L.; Bennhold, C. Brookhaven National Lab., 


A-resonance effects in polar- 
He(y, PL. Kamalov, S.S. (Universitaet 


Upton, NY (United States). [1992]. (CONF-9205234—: Workshop 
on hadron structure from photo-reactions at intermediate energies, 
Brookhaven, NY (United States), 28-29 May 1992). In Workshop 
on hadron structure from photo-reactions at intermediate energies: 
Proceedings. 148p. Order Number DE93001904. Source: OSTI; 
NTIS; INIS. 

The authors report on new investigations of pion scattering and 
pion photoproduction on the trinucleon *He and 3H. In the present 
work the polarization observables £ peg asymmetry), T and P 
(target and recoil asymmetries) for SHe(+,7*)°H at various kine- 
matics are presented. The process is it bi in a recently 
developed nonlocal coupled-channel framework that employs 
three-body Faddeev wave functions and incorporates two-step pro- 
cesses such as °He(+7,7°)*He(2°,7*)5H. Enhancement effects of 
the contributions from small components of the 9He wave function 
as well as from the E,,4 multipole in production operator to the po- 
larization observables have been investigated. The results are 
presented in figures, where the three-body wave function did and 
did not include D state components. 


14201 (BNL-48319) LEAP 1992: Conference summary. 
Dover, C.B. Brookhaven National Lab., Upton, NY (United States). 
Dec 1992. 26p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC02-76CH00016. (CONF-9209122-4: 2. 
biennial conference on low-energy antiproton physics, Courmayeur 
(Italy), 14-19 Sep 1992). Order Number DE93006616. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present a summary of the many new results in antiproton (p) 
physics presented at the LEAP '92 conference, in the areas of 
meson spectroscopy, NN scattering, annihilation and spin observ- 
ables, strangeness and charm production, N annihilation in nuclei, 
atomic physics with very low energy j’s, the exploration of 
fundamental symmetries and interactions with p (CP, T, CPT, grav- 
itation), and the prospects for new f facilities at ultralow energies 
or energies above the LEAR regime (> 2 GeV/c). 


14202 (BONN-IR-92-17) Study of the K° and K** produc- 
tion in ete- reactions on the Z° pole. Maringer, G. Bonn Univ. 
(Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. May 1992. 90p. 
(In German). Order Number DE93769055. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The cross section for K° , and K** production in ete~ annihila- 
tions at ,/s = mzo has been measured with the OPAL detector at 
the CERN LEP collider. Ko, mesons were identified via their decay 
into «z*2— by reconstructing their decay vertices. The reconstruc- 
tion of charged K* mesons was performed in the channel K°,7+ 
by combining K°, with an additional track. Production rates of 2.10 
+ 0.02 + 0.10 K°, and 0.72 + 0.01 + 0.08K* + per hadronic 
event have been found. The measured cross sections are com- 
pared with predictions of the JETSET and HERWIG parton shower 
models employing the string and cluster fragmentation schemes re- 
spectively. For the K°;, a comparison is also made with data from 
lower energies and in addition, with analytical QCD calculations in 


the MLLA approximation, invoking the assumption of Local Hadron 
Parton Duality. (orig.). 


14203 (CONF-9$209276-12) Quenched lattice results for fg 
and fp. Bernard, C. (Washington Univ., St. Louis, MO (United 
States). Dept. of Physics); Labrenz, J.; Soni, A. Washington Univ., 
St. Louis, MO (United States). Dept. of Physics. [1992]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-91ER40614 ;FG02-91ER40628 ;AC02-76CH00016. From 
LATTICE ‘92: lattice field theory; Amsterdam (Netherlands); 15-19 
Sep 1992. Order Number DE93006787. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We have computed the decay constants for the B and D 
mesons, using quenched lattices at 6 = 6.3, by interpolating be- 
tween the static approximation of Eichten and the conventional 
(‘heavy” Wilson fermion) method. A more careful treatment of the 
static result using better sources with longer time-displacements 
and a modification to the Wilson quark normalization to correct ap- 
proximately for lattice effects in the large-am regime have led to 
the elimination of the large discrepancy between the two methods 
which had been previously observed. We report final results, with 
estimates of various systematic errors. 


14204 (DESY-92-135) Higher-order QCS corrections to in- 
clusive particle production in panti p collisions. Borzumati, 
F.M. (Hamburg Univ. (Germany). 2. Inst. fuer Theoretische Physik); 
Kniehl, B.A.; Kramer, G. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Oct 1992. 31p. Order Number 
DE93771750. Source: OSTI; NTIS (US Sales Only); INIS. 

inclusive single-particle production cross sections have been 
calculated including higher-order QCD corrections. Transverse- 
momentum and rapidity distributions are presented and the scale 
dependence is studied. The results are compared with experimen- 
tal data from the CERN Spanti pS Collider and the Fermilab 
Tevatron. (orig.). 


14205 (DESY-—92-142) Hard scattering in yp interactions. 
Ahmed, T.; Andreev, V.; Andrieu, B.; Arpagaus, M.; Babayev, A.; 
Baerwolff, H.; Ban, J.; Baranov, P.; Barrelet, E.; Bartel, W.; 
Bassler, U.; Beck, G.A.; Beck, H.P.; Behrend, H.J.; Belousov, A.; 
Berger, C.; Bergstein, H.; Bernardi, G.; Bernet, R.; Bertrand-CH1 
Collaboration. Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Oct 1992. 16p. Order Number DE93771749. 
Source: OSTI; NTIS (US Sales Only); INIS. 





We report on the investigation of the final state in interactions of 
quasi-real photons with protons. The data were taken with the H1 
detector at the HERA ep collider. Evidence for hard interactions is 
seen in both single particle spectra and jet formation. The data can 
best be described by inclusion of resolved photon processes as 
predicted by QCD. (orig.). 


14206 (DESY-92-144) ZFITTER - an _ analytical pro- 
gram for fermion-pair production. Riemann, T. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Oct 1992. 6p. (CONF-920837-: ICHEP-26: 
26th International Union of Pure and Applied Physics (IUPAP) con- 
ference on high energy physics, Dallas, TX (United States), 6-12 
Aug 1992). Order Number DE93771751. Source: OSTI; NTIS (US 
Sales Only); INIS. 

| discuss the semi-analytical codes which have been developed 
for the Z line-shape analysis at LEP |. They are applied for a 
model-independent and, when using a weak library, a Standard 
Model interpretation of the data. Some of them are applicable for 
New Physics searches. The package zr!" eg serves as an exam- 
ple, and comparisons of the codes are discussed. The degrees of 
freedom of the line shape and of asymmetries are made explicit. 
(orig.). 


14207 (DESY-—92-145) On the diffractive dissociation in 
hard scattering model at HERA energies. Baranov, S.P. (P.N. 
Lebedev Physical Inst., Moscow (Russia)); Zotov, N.P. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Oct 1992. 
17p. Order Number DE93771746. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We consider the diffractive dissociation production of canti c- 
pairs at HERA energies and test the sensitivity of this process to 
the photons and Pomeron structure functions. (orig.). 


14208 (DESY-92-149) QCD corrections to Higgs-boson 
production at proton-proton colliders. Graudenz, D. (Lawrence 
Berkeley Lab., CA (United States)); Spira, M.; Zerwas, P.M. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1992. 11p. Contract DE-AC03-76SF00098. (LBL-33154). Or- 
der Number DE93771956. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Gluon fusion is the main production mechanism for Higgs 
bosons with masses up to several hundred GeV in pp collisions at 
LHC and SSC. We present the QCD corrections to the fusion cross 
section for arbitrary Higgs and top mass values: gg — H(g), gq — 
Hq and qanti q + Hg. The QCD corrections are positive and they 
increase the cross section o(pp — H) by about a factor 1.5 to 1.7. 
The analysis applies to the production of Higgs particles in the 
Standard Model and also to the production of the CP-even Higgs 
particles in extensions of the Higgs sector as required for example 
by supersymmetric theories. (orig.). 


14209 (DESY-—92-155) Inclusive production of charged pi- 
ons, kaons and protons in Y(4S) decays. Albrecht, H. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany)); 
Cronstroem, H.I.; Ehrlichmann, H.; Hamacher, T.; Hofmann, R.P.; 
Kirchhoff, T.; Nau, A.; Nowak, S.; Reidenbach, M.; Reiner, R.; 
Schroeder, H.; Schulz, H.D.; Walter, M.; Wurth, R.; ApBARGUS Col- 
laboration. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Nov 1992. 22p. Contract BMFT 054D051P;BMFT 
054ER12P;BMFT O54HD21P;BMFT O54KA17P Order Number 
DE93771954. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the detector ARGUS at the e*te~ storage ring DORIS Il, 
we have investigated inclusive momentum spectra of charged pi- 
ons, kaons, and protons from decays of the Y(4S) meson. The 
kaon spectra have been measured in two indepedent ways, by co- 
herently exploiting the detector’s particle identification capabilities, 
and by detecting decays in-flight. The extracted mean multiplicities 
for charged hadrons are 7.17+0.05+0.14 pions, 1.56+0.03+0.05 
kaons and 0.110+0.010+0.007 protons per Y(4S) decay, where 
pions and protons from Ks° and A decays have been subtracted. 
(orig.). 


14210 (DESY—92-162) Measurement of the hadronic final 
state in deep inelastic scattering at HERA. Ahmed, T.; Andreev, 
V.; Andrieu, B.; Arpagaus, M.; Babaev, A.; Baerwolff, H.; Ban, J.; 
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Baranov, P.; Barrelet, E.; Bartel, W.; Bassler, U.; Beck, G.A.: Beck, 
H.P.; Behrend, H.uJ.; Belousov, A.; Berger, C.; Bergstein, H.; 
Bernardi, G.; Bernet, R.; Berthon, U.H1 Collaboration. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Nov 1992. 
19p. Grant DE-F603-91ER40674;IISN-lIIKW NATO CRG-890478. 
Order Number DE93771951. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We report on the first experimental study of the hadronic final 
state in deep inelastic electron-proton scattering with the H1 
detector at HERA. Energy flow and transverse momentum charac- 
teristics are measured and presented both in the laboratory and in 
the hadronic center of mass frames. Comparison is made with 


QCD models distinguished by their different treatment of parton 
emission. (orig.). 


14211 (DOE/ER/40150-185, pp. 137-143) Low energy NN 
interactions. Zhao, Zhiping (Yale Univ., New Haven, CT (US)). 
Southeastern Universities Research Association, Inc., Newport 
News, VA (United States). Continuous Electron Beam Accelerator 
Facility. [1990]. (CONF-9005104—: 5. annual Hampton University 
graduate studies at the Continuous Electron Beam Accelerator Fa- 
cility summer school, Hampton, VA (United States), 29 May - 16 
jun 1990). In Proceedings of the Hampton University Graduate 
Studies at the Continuous Electron Beam Accelerator Facility 
(HUGS at CEBAF). 205p. Order Number DE92016511. Source: 
OSTI; NTIS; INIS. 

The NN potential construction from the NN system using the G 
parity rule is reviewed. Some of the phenomenological treatment of 
NN annihilation data is discussed. This is based on the lectures 
given by Prof. J.M. Richard at HUGS’90. 


14212 (DOE/ER/40150—-195, pp. 79-91) Parity violation in 
electron scattering. Choi, S.; Kawall, D.; Nozar, M.; Panitkin, S.; 
Vanderhaeghan, M. Southeastern Universities Research Associa- 
tion, Inc., Newport News, VA (United States). Continuous Electron 
Beam Accelerator Facility. [1991]. (CONF-9105388-: Hampton 
University Graduate Studies (HUGS) at the Continuous Electron 
Beam Accelerator Facility (CEBAF), Hampton, VA (United States), 
29 May - 16 jun 1991). In HUGS at CEBAF: Proceedings. 214p. 
Order Number DE93000830. Source: OSTI; NTIS; INIS. 

Parity violation in electron scattering is a new tool to test some 
important aspects of electroweak currents that are described by the 
standard model. On the experimental side, accelerators with polar- 
ized electrons are becoming available now and in the near future 
(especially the accelerator at CEBAF) so that these theoretically 
very promising experiments can be performed. The physical idea of 
parity violation electron scattering is the following: electron scatter- 
ing at lowest order (neglecting here radiative corrections) is 
described by a superposition of 2 amplitudes: an electromagnetic 
amplitude describing the exchange of a photon and a neutral weak 
amplitude describing the exchange of a Z°. Consequently the cross 
section contains a pure electromagnetic term, an electroweak inter- 
ference term and a pure neutral weak term. If experiments are 
performed with positive and negative helicity electrons, and one 
considers differences in the cross sections, then one sees the con- 
tributions from the electroweak interference terms and the much 
smailer contribution of the pure neutral weak term. The parity viola- 
tion experiments provide a low energy test of the standard model. 
Several planned experiments will be able to get information on the 
neutral weak form factors from which we can deduce the 
strangeness form factors of the nucleon. These give important in- 
formation on the strange quark content of the nucleon which is 
complementary to the strangeness indications from deep inelastic 
lepton scattering. Both types of experiments will greatly improve 
our knowledge about nucleon structure, and impose restrictions on 
theorteical models of the nucleon. 


14213 (DOE/ER/40150—195, pp. 112-122) A partial wave ap- 
proach to the two-body scattering T-matrix. Diesener, H. 
(Technishe Hochshule Darmstadt (DE)); Luettge, C.; Payerle, T.; 
Song, Y. Southeastern Universities Research Association, Inc., 
Newport News, VA (United States). Continuous Electron Beam Ac- 
celerator Facility. [1991]. (CONF-9105388-: Hampton University 
Graduate Studies (HUGS) at the Continuous Electron Beam Accel- 
erator Facility (CEBAF), Hampton, VA (United States), 29 May - 16 
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jun 1991). In HUGS at CEBAF: Proceedings. 214p. Order Number 
DE93000830. Source: OSTI; NTIS; INIS. 

In connection with the lecture on Methods in Few-Body Nuclear 
Physics given by Dr. W.C. Parke at the HUGS Summer School at 
CEBAF (June 1991), the authors present a numerical method to 
calculate the differential cross section of (spinless) proton-proton 
scattering. Among the different possible methods of approaching 
this problem, such as the Born approximation, the variational 
method, etc., the authors chose partial wave analysis. As a check 
upon the calculational method, they performed a calculation with 
the Reid 'Sp - Soft - Core Potential and compared the results with 
that obtained by Sloan and Brady. They then applied this method 
to the Yukawa potential as a simple exercise to show what the pro- 
gram can do. 


14214 (FNAL/C—92/378) Hyperon polarization: An experi- 
mental overview. Lach, J. Fermi National Accelerator Lab., 
Batavia, IL (United States). Dec 1992. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9209299-1: International workshop on flavour and spin in 
hadronic and electromagnetic interactions, Torino (Italy), 21-23 Sep 
1992). Order Number DE93006839. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The fact that inclusively produced hyperons are produced with 
significant polarization was first discovered at Fermilab about sev- 
enteen years ago. This and subsequent experiments showed that 
A° were produced polarized while A° had no polarization in the 
same kinematical region. This set the stage for many experiments 
which showed that most hyperons are produced polarized. Recent 
Fermilab experiments have showed that this phenomena is even 
more complex than previously thought and theoretical understand- 
ing is still lacking. Nevertheless polarized hyperon beams have 
been an extremely useful experimental tool in measuring hyperon 
magnetic moments and hyperon 6-decay. Recently, hyperon radia- 
tive decays have been studied and magnetic moment precession 
of channeled particles in bent crystals has been observed. 


14215 (HD-PY—92/12) Jets in Z° decays. Bethke, S. Heidel- 
berg Univ. (Germany). Physikalisches Inst. 1992. 3ip. 
(CONF-9206302—: Workshop on quantum chromodynamics (QCD) 
- 20 years later, Aachen (Germany), 9-13 Jun 1992). Order Num- 
ber DE93768849. Source: OSTI; NTIS (US Sales Only); INIS. 

Studies of highly energetic jets of hadrons produced in e+e~ an- 
nihilations are reviewed. Besides the presentation of a_ brief 
hisotrical review of jet physics in e*e~ annihilation, emphasis is 
given to jet studies and tests of QCD at LEP and at SLC, at c.m. 
energies around the Z° mass. Several jet resolution criteria and jet 
recombination schemes are discussed and compared to each 
other, including the Durham jet finder as the newest development 
in this field. Determinations of as(Msub(Z°)) and of the quantum 
numbers of the gluon are reviewed, and the status of evidence for 
the running of ag and for asymptotic freedom, from the energy de- 
pendence of jet production rates, is presented. (orig.). 


14216 (IC—92/404) Exclusive decays B—Ky, B—K*y using 
heavy quark symmetries. Ahmady, M.R.; Liu Dongsheng. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Nov 1992. [6p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

We use the new symmetries in the heavy quark limit to calculate 
the exclusive B-decays B—-Ky(y’) and B—K*u(w’). The estimated 
decay rates are compared with experimental values. We also esti- 
mate rare B-+K*y decay rate, based on these experimental data 
and heavy quark symmetry. (author). 8 refs, 1 tab. 


14217 (1\C-92/408) Decay of the Bottom mesons. Duong 
Van Phi (international Centre for Theoretical Physics, Trieste 
(italy)); Duong Anh Duc. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1992. [33p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The channels of the decay of Bottom mesons are deduced from 
a selection rule and the Lagrangians which are formed on the 
LxO(4) invariance and the principle of minimal structure. The esti- 


mation of the corresponding decay probabilities are considered. 
(author). 21 refs. 
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14218 (IFVE-OEF-91-40) Further study of the X(1910) me- 
son. Alde, D. (and others). Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1991. [7p.] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Phys. 

New data on n’n system produced in x~p charge-exchange re- 
action at 38 GeV/c momentum are presented. The data confirm the 
existence of the narrow n’n resonance X(1910). The hypothesis of 
X(1910) quantum numbers to be J°°=1-*, forbidden for qq-bar 
meson, is discussed to explain both extremely low limits obtained 
for X(1910) decays through 2°x°, nn and Ks°Ks° channels and 
flat t-dependence of X(1910) production cross section. 13 refs. 


14219 (IFVE-OTF-91-189) t-quark single production at 
hadron UNK collider. Dzhikiya, G.V.; Slabospitskij, S.R. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1991. [18p.] (In Russian). Source: OSTI; NTIS (US Sales Only); 
INIS. 

The single t-quarks production in pp-collisions at \/s=2.2 TeV (in 
the UNK collider operational mode) have been investigated. The 
conditions for distinguishing the signal from the single t-quarks 
from background (W+3 jets and tt-bar production) has been ana- 
lyzed. It was shown that the study of the such processes provides 
the measurement of Kobayashi-Maskawa matrix element. 13 refs.; 
6 figs.; 2 tabs. 


14220 (INIS-mf-13430, pp. 101) Fractal properties and fluc- 
tuations in high-energy p(p-bar) collisions. Weselka, D. 
(Oesterreichische Akademie der Wissenschaften, Vienna (Austria). 
Inst. fuer Hochenergiephysik); Buschbeck, B. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] (In Ger- 
man). (CONF-9209309-: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 


DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. PROTON-ANTIPROTON INTERACTIONS/ 
particle production; FLUCTUATIONS; FRACTALS 


14221 (INIS-mf-13430, pp. 183) Improved analysis of low- 
energy neutron-atom scattering experiments aimed at the 
determination of charge distribution of the neutron. Teichtmeis- 
ter, C. (inst. fuer Kernphysik, Technische Univ. Wien, Vienna 
(Austria)); Leeb, H. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1992. [216p.] (In German). (CONF-9209309-: 42. 
annual convention of the Austrian Physical Society, Vienna (Aus- 
tria), 21-25 Sep 1992). In 42nd annual convention of the Austrian 
Physical Society, September 21st-25th 1992, Vienna Technical Uni- 
versity. Order Number DE93615955. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ATOMS/form factors; ATOMS/neutron re- 
actions; NEUTRONS/charge distribution; ACCURACY; ATOMS; 
DATA PROCESSING; ELECTRONS; NEUTRONS; SCATTERING 


14222 (INIS-SU-327/A, pp. 5-37) Polarization study. Nuru- 
shev, S.B. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR (Russian Federation)). Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian 
Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455p.] (CONF- 
8909270—: 3. workshop on high energy spin physics, Protvino 
(USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high energy 
spin physics. Order Number DE93615286. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A review of theoretical and experimental results of observations 
of polarization phenomena in nucleon-nucleon, meson-nucleon 
interactions at high energies is presented. The leading world labo- 
ratories studied the following phenomena: nucleon polarization 
asymmetry in the charge-exchange binary reactions accompanied 
by production of mesons and baryons; energy dependence of po- 
larization sensitive to the aroma of initial quarks; spin-spin 
interactions; energy dependence of polarization of particles and an- 
tiparticles under different transmitted pulses. Briefly described are 
the methods of polarized beam production; polarimeters; future ex- 
periments on measurement of spin interactions at TeV energies. 





The theoretical description of studied processes was considered 
within the framework of perturbative QCD. 35 refs.; 6 figs.; 5 tabs. 


14223 (INIS-SU-327/A, pp. 163-180) Measurement of one- 
spin asymmetries in inclusive x° and 7 production at 90 deg 
cms in the reactions «~pt -> 1°(n) + X at 40 GeV/c. Apokin, 
V.D. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR (Russian Federation)); Arestov, Yu.l.; Astafiev, O.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. [455p.] (CONF-8909270—: 3. workshop on high energy spin 
physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop 
on high energy spin physics. Order Number DE93615286. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper presents the results of the recent measurements of 
one-spin asymmetries in inclusive +°- and 7-meson production on 
longitudinally polarized proton and deuteron targets. The investiga- 
tions were performed by the personal of Serpukhov-Dubna-Tbilisi 
institutes at the Serpukhov accelerator in 1986-1988. The following 
reactions are studied: x- -> 2°X, r-D -> +°X, x-p -> 7X, aD - 
> 7X in the kinematic region X < 0.2 and 1.6 < py < 3.2 GeV/c. 
Experimental facility is briefly described. The obtained results of 
asymmetry measurements in the reactions under investigation are 
analyzed. 17 refs.; 10 figs.; 3 tabs. 


14224 (ITP—92-41) “Fine structure” of the Pomeron and 
the real part of the elastic scattering amplitude. Jenkovszky, 
L.L.; Kontros, J.E.; Lend’el, A.l. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [8p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

We investigate the role of the small - —t— structure in the elas- 
tic scattering amplitude in the determination of its real part in the 
Coulomb interference region. The presence of this structure follows 
from quite general analytic properties of the amplitude, but its de- 
tailed shape is model-dependent. 9 refs. (author). 


14225 (Juel-2584) Lambda-antilambda production in the 
region of the Sigma threshold. Sefzick, T. Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Kernphysik; Bonn Univ. (Ger- 
many). Feb 1992. 137p. (In German). Order Number DE93768722. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Anti pp—anti AA reactions was studied with high statistics in a 
beam-momentum range around 1.9 GeV/c. Results show following 
pecularities: Differences in the differential cross sections below and 
above the anti pp—anti 2~2—-threshold are indicated, which are 
shown in the first- and second-order Legendre coefficients. The 
anti AA production pursues also here in a spin-triplet state. Differ- 
ential cross sections show no more a sharp angle in the transition 
from the flat part to the exponential forward increasement. The 
maximum in the polarization at small vertical stroket'vertical stroke 
values is no more accentuated and the zero passage to negative 
values takes place already at vertical stroket'vertical stroke=0.1 
(GeV/c)*. After a second zero passage at vertical stroket'vertical 
stroke=0.6 (GeV/c)? the polarization values up to high vertical 
stroket’vertical stroke values ly only scarcely above zero. It was 
also shown that starting from raw data a missing-mass reconstruc- 
tion can be made, which assignes before the performance of a 
kinematical fit events to the possible reaction channels. The resolu- 
tion of the PS 185 detector is high enough in order to identify 
events of the type anti pp—anti AA, anti pp—anti AD°+c.c., and 
anti pp—-anti AA7° and separate against another. The two last- 
named reactions are clearly distinguished from the ste of the anti 
pp—anti AAy respectively anti pp—anti AAy7 events so that an 
estimation of the total cross sections relatively to that of the anti 
pp—anti AA production could be performed. (orig/HSI). 


14226 (LA-UR-93-322) High-energy pion-nucleus scatter- 
ing at LAMPF. Morris, C.L. Los Alamos National Lab., NM (United 
States). [1993]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9210292— 
1: Workshop on new vistas in physics with high-energy pion 
beams, Santa Fe, NM (United States), 14 Oct 1992). Order Num- 
ber DE93007364. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent data obtained for pion-nucleus interactions above the 
4A(1232) is presented. The expected long mean-free path at pion 
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energies above the [3,3] resonance is demonstrated in elastic scat- 
tering. Evidence for unexpected nuclear transparency for outgoing 
pions at resonance energies is presented. A new technique mea- 
suring virtual AQ components of the nuclear wave function is 
suggested. 


14227 (LBL-33038) Strange decays of the tau lepton. Ro- 
nan, M.T. Lawrence Berkeley Lab., CA (United States). Dec 1992. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9209270—-4: 2. workshop on 
tau lepton physics, Columbus, OH (United States), 8-11 Sep 1992). 
Order Number DE93007731. Source: OSTI; NTIS; INIS; GPO Dep. 

Measurements of hadronic 7 decays to states containing at least 
one strange meson are reviewed. New results are presented from 
a self-consistent analysis of one-prong decays including kaons and 
from a study of the kaon content in three-prong decays. First ob- 
servations of the resonance contribution to the strange axial-vector 
channel are reported. The findings are compared to model predic- 
tions of K; mixing and interference in + decay 


14228 (LBL-33145) Strangeness production in S + Pb and 
p + Pb collisions at 200 GeV/c per nucleon. Sakrejda, |. NA 36 
Collaboration. Lawrence Berkeley Lab., CA (United States). Sep 
1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9209127-1: 
Conference on hadron structures, Stara Lesna (Czechoslovakia), 
6-11 Sep 1992). Order Number DES3007654. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Results from CERN experiment NA36 are reported. Cross sec- 
tions for the production of singly strange particles in the S+Pb and 
p+Pb reactions have been measured in the rapidity range 
1.25<y<3.5 and for p,>0.2 GeV. A significant difference in the ra- 
pidity distributions of the lambda particles originating from these 
reactions suggests a fundamental difference in the strangeness 
production mechanism 


14229 (LBL-33304) The Sudbury Neutrino Observatory. 
Norman, E.B. (Lawrence Berkeley Lab., CA (United States)); Chan, 
Y.D.; Garcia, A.; Lesko, K.T.; Smith, A.R.; Stokstad, R.G.; Zlimen, 
1.; Evans, H.C.; Ewan, G.T.; Hallin, A.; Lee, H.W.; Leslie, J.R.; 
MacArthur, J.D.; Mak, H.B.; McDonald, A.B.; McLatchie, 
W.Lawrence Berkeley Lab., CA (United States). Nov 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States); Natural 
Sciences and Engineering Research Council of Canada, Ottawa, 
ON (Canada); National Research Council of Canada, Ottawa, ON 
(Canada). DOE Contract AC03-76SF00098. (CONF-921122—42: 
Meeting of the Division of Particles and Fields of the American 
Physics Society, Batavia, IL (United States), 10-14 Nov 1992). Or- 
der Number DE93007697. Source: OSTI; NTIS; INIS; GPO Dep. 
Two experiments now in progress have reported measurements 
of the flux of high energy neutrinos from the Sun. Since about 
1970, Davis and his co-workers have been using a 37Cl-based de- 
tector to measure the ’Be and °B solar neutrino flux and have 
found it to be at least a factor of three lower than that predicted by 
the Standard Solar Model (SSM). The Kamiokande collaborations 
has been taking data since 1986 using a large light-water 
Cerenkov detector and have confirmed that the flux is about two 
times lower than predicted. Recent results from the SAGE and 
GALLEX gallium-based detectors show that there is also a deficit 
of the low energy pp solar neutrinos. These discrepancies between 
experiment and theory could arise because of inadequacies in the 
theoretical models of solar energy generation or because of previ- 
ously unobserved properties of neutrinos. The Sudbury Neutrino 
Observatory (SNO) will provide the information necessary to decide 
which of these solutions to the “solar neutrino problem” is correct. 


14230 (LBL-33320) Highlights from DO. Madaras, R.J. DO 
Collaboration. Lawrence Berkeley Lab., CA (United States). Dec 
1992. 18p. Sponsored by USDOE, Washington, DC (United States); 
National Science Foundation, Washington, DC (United States). 
DOE Contract AC03-76SF00098. (CONF-921122-41: Meeting of 
the Division of Particles and Fields of the American Physics Soci- 
ety, Batavia, IL (United States), 10-14 Nov 1992; FNAL/C—92/365). 
Order Number DE93007666. Source: OSTI; NTIS; INIS; GPO Dep. 
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The DO Experiment is a new, large multipurpose experiment at 
the Tevatron Proton-Antiproton Collider at the Fermi National Ac- 
celerator Laboratory. From the analysis of data taken during 
August—October, 1992, a selection of preliminary physics results 
will be given on inclusive jet production, direct photon production, 
the production and decay properties of the W and Z bosons, the 
search for the top quark in the dilepton and lepton + jets channels, 
B physics and searches for new particles. 


14231 (LBL-33331) Hadronic production of J/y at large xr 
in 800 GeV p+Cu and p+Be collisions. Kowitt, M.S. Lawrence 
Berkeley Lab., CA (United States). Dec 1992. 110p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE93007706. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The differential cross-section do/dxe for J/y production in 800 
GeV proton-nucleus collisions has been measured in the kinematic 
range 0.30 < xe < 0.95 and xe < pi < 5 GeV through the decay 
mode J/y — uty. The nuclear dependence of J/y~ production 
over this range was measured using copper and beryllium targets. 
The differential cross sections are in good agreement with the pre- 
dictions of the symbolical parton duality model. The data show no 
evidence for an intrinsic charm component in the proton. The ratio 
of the differential cross sections for copper and beryllium shows a 
suppression of J/y production in copper which increases with in- 
creasing Xr. 


14232 (MPI-PhE-92-23) New results on hadron produc- 
tion in  deep-inelastic lepton scattering. Schmitz, N. 
Max-Planck-Institut fuer Physik, Muenchen (Germany). Werner- 
Heisenberg-institut. Nov 1992. 34p. (CONF-9207169-: 22. 
international symposium on multiparticle dynamics, Santiago de 
Compostela (Spain), 13-17 Jul 1992). Order Number DE93769204. 
Source: OSTI; NTIS (US Sales Only); INIS. 

New experimental results on the production of hadrons in deep- 
inelastic lepton-nucleon and lepton-nucleus collisions are reviewed. 
The following topics are covered: Multiplicities, nuclear effects, in- 
termittency, Bose-Einstein correlations, and production of neutral 
strange particles. (orig.). 


14233 (SLAC—398, pp. 299-303) Precision tests of elec- 
troweak theory. Marciano, W.J. (Brookhaven National Lab., 
Upton, NY (US)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Sep 1992. DOE Contract AC02-76CH00016. In 
Proceedings of Summer Institute on particle physics: Lepton- 
Hadron scattering. 566p. Order Number DE93002490. Source: 
OSTI; NTIS; INIS. 

Pursuits of ‘New Physics’ via precision measurements are sur- 
veyed. The inconsistency between world average tau lifetime-mass 
values and measured leptonic branching ratios is updated and a 
heavy neutrino solution is described. The use of R, = I(r — vz + 
hadrons)/T(r — ever) to determine Age is discussed. Constraints 
on the Peskin-Takeuchi S and T parameters are given. Possible 


evidence for low energy supersymmetry from grand unified theories 
is scrutinized. 20 refs., 2 tabs. 


14234 (SLAC-PUB-5989) Searches for new particles at a 
tau-charm factory. Perl, M.L. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Nov 1992. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9205274-8: Trieste workshop on the search 
for new elementary particles: status and prospects, Trieste (Italy), 
20-22 May 1992). Order Number DE93007674. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper outlines the potential for new particle searches in tau 
and charm physics at a Tau-Charm Factory. 


14235 


(SLAC-PUB-6027) First results from SLD with polar- 
ized electron beam at SLC. Fero, M.J. (Massachusetts Inst. of 
Tech., Cambridge, MA (United States)). SLD Collaboration. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 
Dec 1992. 17p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC03-76SF00515. (CONF-9207140-5: 
Stanford Linear Accelerator Center (SLAC) summer institute on 
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particle accelerators: third family and the physics of flavor, Stan- 
ford, CA (United States), 13-24 Jul 1992). Order Number 
DE93007932. Source: OSTI; NTIS; INIS; GPO Dep. 

The SLAC Linear Collider (SLC) has been modified to collide a 
longitudinally polarized electron beam with the unpolarized positron 
beam. We review the beginning of polarized beam running at the 
SLC, and report on the measurement of the left-right cross section 
asymmetry (AiR) made with a sample of 10,224 Z decays collected 
over the course of the 1992 run. The average beam polarization 
for this set of Z decays was 22.4 + 0.6%(syst.). Al; was mea- 
sured to be 0.100 + 0.044(stat.) + 0.004(syst.). From this 
measurement, the weak mixing angle defined at the Z boson pole 
is determined to be sin*6*", = 0.2378 + 0.0056 + 0.0005. 


14236 (SLAC-PUB-6036) Measurement of Higgs boson 
branching fractions. Hildreth, M.D. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Jan 1993. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00515. (CONF-921252-1: Workshop on electro-weak 
symmetry breaking at colliding beam facilities, Santa Cruz, CA 
(United States), 11-12 Dec 1992). Order Number DE93007739. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We describe methods one can employ at a ,/s = 500 GeV ete 
linear collider to measure the branching fractions of a Higgs boson. 
These methods select one Higgs decay mode above all others with 
high purity, leaving measureable Standard Model backgrounds as 
the only source of contamination. Integrated luminosities of 50fb—' 
are required to obtain statistical errors of 10-20% on the branching 
fractions to bb, r+7—, and WW("*). For an intermediate mass Higgs 
this is sufficient to distinguish the MSSM from the Standard Model 
Higgs over most of the Supersymmetric parameter space. 


14237 (SLAC-PUB-6051) ete linear colliders and new 
particle searches. Barklow, T.L. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (United States). Jan 1993. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9205274—4: Trieste workshop on the search 
for new elementary particles: status and prospects, Trieste (Italy), 
20-22 May 1992). Order Number DE93007614. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We discuss future ete linear colliders and new particle 
searches that can be done with them. In the discussion of new 
particle searches we examine the following topics: searches for 
gauge boson structure, searches for a strongly interacting Higgs 
sector, top quark studies, Higgs searches, supersymmetric particle 
searches and measurements of soft supersymmetry breaking pa- 
rameters. 


14238 (UCRL-53929-90, pp. 148-150) First results from the 
experiment to measure the mass of the neutrino. Decman, D.J.; 
Stoeffl, W. Lawrence Livermore National Lab., CA (United States). 
1991. In Nuclear test-experimental science annual report, Fiscal 
year 1990. 194p. Order Number DE92014082. Source: OSTI; 
NTIS; INIS. 

The mass of the neutrino is an important parameter in many 
areas of physics. This experiment to measure the mass of the neu- 
trino used a gaseous tritium source. This approach minimized the 
energy loss in the source itself and yielded a system in which the 
final states could be reliably calculated. The line shape of the cali- 
bration source, ®™Kr, was measured. The effects of scattering in 
the source were studied using an electron gun and deuterium gas. 
The ability of this system to accelerate electrons by more than 20 
kV allowed measurement of the full beta-decay spectrum. In 1991, 
the limit for the neutrino mass will be more thoroughly addressed. 
5 refs., 2 figs. 


14239 (WIS-PH—92-105) Paradox in strange quark contri- 
butions to hyperon spins. Lipkin, Harry J. (Weizmann Inst. of 
Science, Rehovoth (Israel). Dept. of Nuclear Physics). Weizmann 
Inst. of Science, Rehovoth (israel). Dept. of Physics. Dec 1992. 
[5p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Data for magnetic moments and semileptonic decays show 
disagreements between experimental values and theoretical predic- 
tions not easily explainedby simple models and A and = hyperons. 
(author). 
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Refer also to citation(s) 13515, 13672, 14108, 14122, 14139, 
14165, 14190, 14192, 14193, 14194, 14196, 14198, 14199, 14200, 
14214, 14218, 14221, 14234, 14309 


14240 (BNL-47972, pp. 1-9) The proton Compton effect: 
Recent measurements of the electric and magnetic polarizabil- 
ities of the proton. Federspiel, F.J. (Los Alamos National Lab., 
NM (US)). Brookhaven National Lab., Upton, NY (United States). 
[1992]. (CONF-9205234—: Workshop on hadron structure from 
photo-reactions at intermediate energies, Brookhaven, NY (United 
States), 28-29 May 1992). In Workshop on hadron structure from 
photo-reactions at intermediate energies: Proceedings. 148p. Or- 
der Number DE93001904. Source: OSTI; NTIS; INIS. 

A review of the experimental situation regarding the electric and 
magnetic polarizabilities of the proton is presented. The polarizabili- 
ties extracted from an analysis of two recent experiments are: a = 
(10.8 + 1.0 + 1.0) x 10-* fm® and B = (3.4 = 1.0 = 1.0) x 10-4 
fm®. 12 refs., 5 figs. 


14241 (BNL-47972, pp. 10-16) Experiments on the electric 
polarizability of the neutron. Schmiedmayer, J. (Universitaet 
Innsbruck (AT)). Brookhaven National Lab., Upton, NY (United 
States). [1992]. DOE Contract AC05-840R21400. Project 6849. 
(CONF-9205234—: Workshop on hadron structure from photo- 
reactions at intermediate energies, Brookhaven, NY (United 
States), 28-29 May 1992). In Workshop on hadron structure from 
Photo-reactions at intermediate energies: Proceedings. 148p. Or- 
der Number DE93001904. Source: OSTI; NTIS; INIS. 

Electron-nuclear scattering experiments at GeV energies showed 
that the nucleons: neutrons and protons, are not point like objects. 
Therefore, their internal structure may be deformed by external 
forces. The deformations induced by strong electromagnetic fields 
are characterized to lowest order by the electric (a) and magnetic 
(8) polarizabilities. They are defined such that a particle placed in 
an external electric (magnetic) field E (B) acquires an induced 
electric (magnetic) dipole moment d=aE (d=6B). With the recent 
advance in QCD based models of the nucleon, knowledge of the 
polarizabilities may give new test to be met by the models. The ex- 
perimental situation regarding the electric polarizability of the 
neutron is reviewed. The experiments provide for the first time a 
nonzero value for the electric polarizability of the neutron a,° = 
(12.0 + 1.5 + 2.0) x 10-4 fm. 30 refs., 1 tab. 


14242 (BNL-47972, pp. 17-22) Chiral symmetry and nu- 
cleon polarizabilities. Meissner, U.G. (Universitaet Bern (CH)). 
Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-9205234—: Workshop on hadron structure from photo- 
reactions at intermediate energies, Brookhaven, NY (United 
States), 28-29 May 1992). In Workshop on hadron structure from 
photo-reactions at intermediate energies: Proceedings. 148p. Or- 
der Number DE93001904. Source: OSTI; NTIS; INIS. 

The author considers the nucleon polarizabilities in the frame- 
work of chiral perturbation theory to one loop order. The chiral 
expansion of the Compton scattering amplitude in forward direction 
is worked out. The non-trivial information about the nucleon struc- 
ture is embodied in the electric (&) and magnetic (8) polarizabilities 
of the proton and the neutron. The one-loop calculation sheds light 
on the two most prominent empirical features that (a) the sum & + 
B is approximately the same for the proton and the neutron and 
that (b) the proton and the neutron behave essentially as electric 
dipoles. The author also discusses the inclusion of resonances, the 
calculation within the framework of heavy baryon chiral perturbation 
theory and the hyperon polarizabilities. 


14243 (BNL-47972, pp. 23) Chiral model predictions for 
electromagnetic polarizabilities of the nucleon: A ‘consumer 
report’. Broniowski, W. (Univ. of Maryland, College Park (US)). 
Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-9205234—: Workshop on hadron structure from photo- 
reactions at intermediate energies, Brookhaven, NY (United 
States), 28-29 May 1992). In Workshop on hadron structure from 
photo-reactions at intermediate energies: Proceedings. 148p. Or- 
der Number DE93001904. Source: OSTI; NTIS; INIS. 
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This contribution has two parts: (1) The author critically dis- 
cusses predictions for the electromagnetic polarizabilities of the 
nucleon obtained in two different approaches: (a) hedgehog mod- 
els (HM), such as Skyrmions, chiral quark models, hybrid bags, 
NJL ete., and (b) chiral perturbation theory (xPT). (2) The author 
shows new results obtained in HM: Nc-counting of polarizabilities, 
splitting of the neutron and proton polarizabilities (he argues that 
an > a? in models with pionic clouds), relevance of dispersive 
terms in the magnetic polarizability G, important role of the A reso- 
nance in pionic loops, and the effects of non-minimal substitution 
terms in the effective lagrangian. 3 refs. 


14244 (BNL-47972, pp. 24-31) The polarizabilities of bound 
nucleons. Wells, D.P. (Univ. of Washington, Seattle (US)). 
Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-9205234—: Workshop on hadron structure from photo- 
reactions at intermediate energies, Brookhaven, NY (United 
States), 28-29 May 1992). In Workshop on hadron structure from 
photo-reactions at intermediate energies: Proceedings. 148p. Or- 
der Number DE93001904. Source: OSTI; NTIS; INIS. 

Photon scattering cross sections of *He, '*C, '®O and 2°8Pb at 
energies between the giant resonances and pion photo-production 
threshold have been measured at Mainz, Illinois and Lund and 
have been interpreted in terms of bound-nucleon polarizabilities. 
Those results that are published all find the polarizabilities of 
bound nucleons to be essentially the same as free nucleons. How- 
ever, the author finds that the extraction of these polarizabilities 
depends critically on the reliability of total photoabsorption data. 
Thus the significant discrepancies between photon scattering data 
and photoabsorption data imply large uncertainties in the poiariz- 
abilities of bound nucleons. 16 refs., 2 figs., 1 tab. 


14245 (BNL-47972, pp. 32) Nucleon polarizability in free 
space and in nuclear matter. Bunatian, G.G. (Joint Inst. for Nu- 
clear Research, Dubna (RU)). Brookhaven National Lab., Upton, 
NY (United States). [1992]. (CONF-9205234—: Workshop on 
hadron structure from photo-reactions at intermediate energies, 
Brookhaven, NY (United States), 28-29 May 1992). In Workshop 
on hadron structure from photo-reactions at intermediate energies: 
Proceedings. 148p. Order Number DE93001904. Source: OSTI; 
NTIS; INIS. 

In the framework of the cloudy bag model, (CBM), the author 
calculates the nucleon electric dipole moment d=aE induced by ex- 
ternal static electric fields E, and then gets the electric polarizability 
a - the response on the field. When the field is turned on, the total 
CBM lagrangian L includes the quarks and pions lagrangian inter- 
actions with the electric field. In the lowest (second) order in the 
quark-pion interaction lagrangian, the quantity a is represented by a 
set of Feynmann diagrams. The diagrams include propagators Gg 
of the various baryons both in ground states and in excited states, 
pion propagators D, and the interaction of the electric dipole field 
with quarks and pions. His calculations give for the free nucleon 
polarizability value a=0.87 10-°fm® (the value of nucleon size be- 
ing R=0.9fm) which is in good agreement with experimental data. 


14246 (BNL-47972, pp. 41-50) Pion polarizabilities in chiral 
perturbation theory. Babusci, D. (INFN - Laboratori Nazionali di 
Frascati (IT)); Bellucci, S.; Giordano, G.; Matone, G. Brookhaven 
National Lab., Upton, NY (United States). [1992]. (CONF-9205234— 

Workshop on hadron structure from photo-reactions at 
intermediate energies, Brookhaven, NY (United States), 28-29 May 
1992). In Workshop on hadron structure from photo-reactions at in- 
termediate energies: Proceedings. 148p. Order Number 
DE93001904. Source: OSTI; NTIS; INIS. 

The electric (a) and magnetic (8) polarizabilities of any compos- 
ite system are fundamental quantitites that are inherently sensitive 
to their internal structure and, together with the charge, mass and 
the magnetic moment, fully determine the expression of the Comp- 
ton amplitude at low energy. Their experimental determination 
constitute an important testing ground for any hadron model. in 
recent years, a great deal of interest has been expressed in the lit- 
erature for the polarizabilities of the pion which belongs to the 
pseudoscalar meson octet and thus is believed to be one of the 
Goldstone bosons associated with the spontaneously broken chiral 
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symmetry. The authors then develop a chiral perturbation calcula- 
tion for the pion, and determine some of its properties in this 
model. 


14247 (BNL-47972, pp. 52) Pion and kaon polarizabilities 
in the quark confinement model. Ivanov, M.A. (Joint Inst. for Nu- 
clear Research, Dubna (RU)); Mizutani, T. Brookhaven National 
Lab., Upton, NY (United States). [1992]. (CONF-9205234—: Work- 
shop on hadron structure from photo-reactions at intermediate 
energies, Brookhaven, NY (United States), 28-29 May 1992). In 
Workshop on hadron structure from photo-reactions at intermediate 
energies: Proceedings. 1148p. Order Number DE93001904. 
Source: OSTI; NTIS; INIS. 

The quark confinement model (QCM) which is based on quark 
confinement and the composite nature of hadrons, is applied to the 
study of electromagnetic polarizabilities of the and K mesons. The 
Compton scattering amplitude for pseudoscalar meson in the QCM 
obtains contributions from the following processes (or diagrams): 
(1) the photon scattering by a point charge, (2) diagrams which in- 
volve only one quark loop, (3) the scalar, vector, and axial meson 
exchanges. The presence of quark loops in QCM diagrams intro- 
duces nontrivial momentum dependences which do not exist in the 
effective Lagrangian scheme with only meson degrees of freedom. 


14248 (BNL-47972, pp. 53-59) Radiative pion photoproduc- 
tion and pion polarizabilities. Fil’kov, L.V. (Lebedev Physical 
Inst., Moscow (RU)). Brookhaven National Lab., Upton, NY (United 
States). [1992]. (CONF-9205234—: Workshop on hadron structure 
from photo-reactions at intermediate energies, Brookhaven, NY 
(United States), 28-29 May 1992). In Workshop on hadron struc- 
ture from photo-reactions at intermediate energies: Proceedings. 
148p. Order Number DE93001904. Source: OSTI; NTIS; INIS. 

The information on pion polarizabilities can be obtained by inves- 
tigation of the reation yx — yz or yy — az. Determination of the 
pion polarizabilites from the process yy — az is model-dependent. 
It is a result of necessity of a wz-interaction consideration. An ex- 
pression for polarizability contributions into -yz-scattering cross 
sections is obtained by expanding the scattering amplitude at low 
energy. This expression is more model independent. However in- 
formation on -+yz-scattering can be obtained only from indirect 
experiments. 


14249 (BNL-47972, pp. 60-67) Pion and sigma polarizabili- 
ties and radiative transitions. Moinester, M.A. (Tel Aviv Univ. 
(IL)). Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-9205234—: Workshop on hadron structure from photo- 
reactions at intermediate energies, Brookhaven, NY (United 
States), 28-29 May 1992). In Workshop on hadron structure from 
photo-reactions at intermediate energies: Proceedings. 148p. Or- 
der Number DE93001904. Source: OSTI; NTIS; INIS. 

Hadron electric and magnetic intrinsic polarizabilities characterize 
the induced transient dipole moments of hadrons subjected to ex- 
ternal oscillating electric and magnetic fields. The polarizabilities 
can be obtained from precise measurements of the gamma-hadron 
Compton scattering differential cross section. They probe the rigid- 
ity of the internal structure of baryons and mesons, since they are 
induced by the rearrangement of the hadron constituents via action 
of the photon electromagnetic fields during scattering. For the light 
charged pion, chiral symmetry leads to a precise prediction for the 
polarizabilities. For the heavier charged kaon, chiral perturbation 
theory may be applied to predict the polarizabilities. For these 
cases, the experimental polarizabilities subject the underlying chiral 
symmetry and chiral perturbatiion techniques of QCD to new and 
serious tests. The availability of high energy hyperon beams raises 
the possiblility of investigating Compton scattering polarizabilities, 
radiative transitions, form factors and structure functions for Sigma 
hyperons. Such data are of particular interest because of problems 
arising in understanding the data on electromagnetic and weak 
properties of the ground state baryon octet. One such problem is 
the discrepancy in the naive quark model description of static 
magnetic moments. Pion and Sigma(1189) polarizabilities and as- 
sociated Sigma(1385) radiative production will be measured in the 
Fermilab E781 SELEX experiment. 


14250 


(BNL-47972, pp. 86-93) Effective Lagrangians, Wat- 
son’s theorem and the E2/M1 mixing ratio in the excitation of 
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the Delta resonance. Davidson, R.M. (Johannes Gutenberg Univ., 
Mainz (DE)). Brookhaven National Lab., Upton, NY (United States). 
[1992]. (CONF-9205234—: Workshop on hadron structure from 
photo-reactions at intermediate energies, Brookhaven, NY (United 
States), 28-29 May 1992). In Workshop on hadron structure from 
photo-reactions at intermediate energies: Proceedings. 148p. Or- 
der Number DE93001904. Source: OSTI; NTIS; INIS. 

The author investigates theoretical uncertainties and model 
dependence in the extraction of the nucleon-delta(1232) electro- 
magnetic transition amplitudes from the multipole data base. The 
starting point is an effective Lagrangian incorporating chiral sym- 
metry, which includes at the tree level the pseudovector Born 
terms, leading t-channel vector meson exchanges, and s and u 
channel delta exchanges. The nucleon-delta magnetic dipole (M1) 
and electric quadrupole (E2) transition amplitudes are expressed in 
terms of two independent gauge couplings at the -yNA vertex. After 
unitarizing the tree level amplitude, the gauge couplings are fitted 
to various multipole data sets, thus determining E2 and M1. Al- 
though there is much sensitivity to the method used to unitarize the 
amplitude, the author extracts the E2/M1 ratio to be negative, with 
a magnitude around 1.5%. 11 refs., 3 figs. 


14251 (BNL-47972, pp. 125) Single-pion electroproduction 
and the At — P + ¥ transverse one-half and scalar helicity 
transition form factors—an algebraic approach. Slaughter, M.D. 
(Univ. of New Orleans, LA (US)); Oneda, S. Brookhaven National 
Lab., Upton, NY (United States). [1992]. Grant PHY-9012374. 
(CONF-9205234—: Workshop on hadron structure from photo- 
reactions at intermediate energies, Brookhaven, NY (United 
States), 28-29 May 1992). In Workshop on hadron structure from 
photo-reactions at intermediate energies: Proceedings. 148p. Or- 
der Number DE93001904. Source: OSTI; NTIS; INIS. 

Single-pion electroproduction (7 + p — At — 7° +p) and the A* 
— p +7 transverse one-half helicity transition form factor h3(q*) « 
(Gy*(q?)—3G_ *(q2))  (My+"9/2)(q?)+3E,+/2)(q2)) and the scalar 
transition form factor hy(q?) « Ge*(q?) « S4+/2)(q?) are exam- 
ined using equal-time commutation relations (ETCRs) and the 
dynamical concept of asymptotic SU¢(2) symmetry and realization. 
Utilizing as input only ga"P(q*), the well-known isovector part of the 
proton magnetic moment Gui (a*), and the isovector part of the 
proton electric form factor Ge“(q*), a direct calculation of h;(q*) 
and h3(q*) is made. The scalar quadrupole amplitude S,.'/2)(q?) 
is calculated with results in good agreement with experiment. The 
ratio of the electric quadrupole moment to the magnetic dipole 
moment (E1+/My+),2.5 = electromagnetic ratio (EMR) is also calcu- 
lated as a function of Gy*(0) and is shown to be a very sensitive 
function of the A mass. The treatment is completely relativistic. 
Current conservation is guaranteed. 


14252 (DESY-92-143) Search for Z’. Riemann, S. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Oct 1992. 8p. (CONF-9204232-: 15. interna- 
tional Warsaw meeting on elementary particle physics, Kazimierz 
(Poland), Apr 1992). Order Number DE93771748. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Limits on the Z°Z’ gauge boson mixing angle and Z’ mass are 
derived from the cross section and forward-backward asymmetry 
measurements of the L3 collaboration at LEP. The analysis shows 
that the measurements constrain only the Z°Z’ mixing angle. 
(orig.). 


14253 (DESY-—92-147) A renormalization group invariant 
line and an infrared attractive top-Higgs mass relation. 
Schrempp, B. (Kiel Univ. (Germany)); Schrempp, F. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Oct 1992. 
15p. Order Number DE93771747. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The renormalization group equations (RGE’s) of the Standard 
Model at one loop in terms of the gauge couplings g; 23, the top 
Yukawa coupling gt and the scalar self coupling \ are reexamined. 
For g1,2 = 0, the general solution of the RGE’s is obtained analyti- 
cally in terms of an interesting special solution for the ratio Vg*; as 
function of the ratio g*;/g23 which (i) represents an RG invariant 
line which is strongly infrared attractive (ii) interpolates all known 
quasi-fixed points and (iii) is finite for large g*1/g*3 (ultraviolet limit). 





All essential features survive for g;2 + 0. The invariant line trans- 
lates into an infrared attractive top-Higgs mass relation, which e.g. 
associates to the top masses m = 130/145/200 GeV the Higgs 
masses my, ~ 68-90/103-115/207 GeV, respectively. (orig.). 


14254 (DOE/ER/40150-195, pp. 105-111) Asymptotic pion 
form factor. Zhao, M.X. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (US)); Hawes, F. Southeastern Universities Research 
Association, Inc., Newport News, VA (United States). Continuous 
Electron Beam Accelerator Facility. [1991]. (CONF-9105388—: 
Hampton University Graduate Studies (HUGS) at the Continuous 
Electron Beam Accelerator Facility (CEBAF), Hampton, VA (United 
States), 29 May - 16 jun 1991). In HUGS at CEBAF: Proceedings. 
214p. Order Number DE93000830. Source: OSTI; NTIS; INIS. 
Quantum Chromodynamics (QCD) is generally regarded as the 
correct theory of strong interactions. Long range hadronic interac- 
tions are quite difficult to calculate since the hadronic coupling 
constant is not small. At short range, the situation is quite different. 
When the momentum transfer Q? becomes very large, the effective 
coupling constant as(Q*) which controls the hadronic interactions 
will vanish logarithmically. This feature of asymptotic freedom, to- 
gether with factorization, makes perturbative QCD possible. The 
authors choose to calculate the pion form factor, since pions have 
the simplest substructure. Since the pion has only one valence 
quark and one valence antiquark, it is a good object with which to 
study the interactions of quarks and gluons. The pion can be de- 
scribed by a wave function in terms of its constituent quarks, from 
which the pion form factor can be calculated. This form factor de- 
scribes in a way the pion’s electric charge distribution and in 
principle it can be experimentally measured. This allows compari- 
son of theoretical calculations and experimental results, and 
consequently the theory can be tested and modified to fit the data. 


14255 (IC-92/429) Status of the MSW-solution of the solar 
neutrino problem. Smirnov, A.Yu. International Centre for Theo- 
retical Physics, Trieste (Italy). Dec 1992. [12p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Status of the resonant flavor conversion is formulated in view of 
latest solar neutrino data. We discuss different methods of determi- 
nation of neutrino parameters. The effects of third neutrino 
admixture as well as possible nonvacuum mixing are considered. 
(author). 24 refs, 5 figs. 


14256 (IHEP-OTF—-91-137) Effects of additional isoscalar 
vector bosons in e*e~ —ff-bar processes at the TRISTAN and 
LEP energies. Pankov, A.A. (Gomel’skij Politekhnicheskij Inst., 
Gomel (Belarus)); Gershtejn, S.S.; Likhoded, A.A.; Yushchenko, 
O.P. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1991. [15p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Z. Phys. C - Particles and Fields. 

The phenomenological manifestation of the additional Y(Y,) 
boson arising in the models with the composite structure of elec- 
troweak interactions is studied for the process e+e- —ff-bar at the 
TRISTAN and LEP energies. It is shown that the presence of the 
additional isoscalar boson, yields a measurable effect in the cross- 
section of ete —* (hadrons) processes at LEP. This effect in 
the muon and hadron cross-sections at the energies Mz+Tz/2 can 
be ~1.5-2% for small values of the +-Y-mixing parameter. 13 refs. 


14257 
tion in p-barp-interactions at 32 GeV/c. Kodolova, O.L. 
(Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation)); 
Kruglov, N.A.; Proskuryakov, A.S.; Sarycheva, L.V.; Kiryunin, A.E.; 
Minaenko, A.A.; Moiseev, A.M.; Chekulaev, S.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455p.] 
(CONF-8909270-: 3. workshop on high energy spin physics, 
Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high 
energy spin physics. Order Number DE93615286. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A-hyperon polarization in p-barp -> A + X, p-barp -> AK®°. + X, 
p-barp -> AA-bar + X reactions at 32 GeV/c is investigated using 
Mirabelle buble chamber of the Serpukhov accelerator. 5838 
events of A-hyperon production are analyzed. Dependences of A- 
hyperon polarization on the transfered momenta and Feynmann 


(INIS-SU-327/A, pp. 190-194) A- hyperon polariza- 
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X-variable are found. A-hyperon polarization value in the processes 
under investigation equals P, = -0.16 + 0.04. 6 refs.; 3 figs. 


14258 (INIS-SU-327/A, pp. 435-439) Direct photons in ex- 
periment polex. Mochalov, V.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR (Russian Federation)). Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. [455p.] (CONF-8909270—: 3. workshop on high energy spin 
physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop 
on high energy spin physics. Order Number DE93615286. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Two basic directions in the modern high-energy physics are re- 
viewed to study new particles (gluonic states, mixed quark-gluon 
systems, t-quarks, the Higgs bosons, etc.) as well as for further in- 
vestigation into the structure of the known particles. Feasibility of a 
direct experiment on determination of the A G value is discussed. It 
is proposed to use the reaction of inclusive fast photon production 
at the angle of 90 deg. in the p-p -> + + X c.m.s. at UNK energies 
for determination of gluon contribution into proton spin. The pro- 
posed reaction is discussed at quark-giuon level. It is noted that 
the experiment will allow to solve the problem, given the value of 
transfered momentum (5-6 GeV) is achieved. 1 fig. 


14259 (LA-UR-93-335) Results from non-accelerator exper- 
iments. Wilkerson, J.F. Los Alamos National Lab., NM (United 
States). [1992]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-921122- 
40: Meeting of the Division of Particles and Fields of the American 
Physics Society, Batavia, IL (United States), 10-14 Nov 1992). Or- 
der Number DE93007385. Source: OST]; NTIS; INIS; GPO Dep. 
The diversity of non-accelerator experiments is at first look both 
dazzling and even daunting. However, nearly all of these experi- 
ments strive to attain the same goal, to search for new physics, 
beyond the current Standard Model. These measurements are also 
unified in the fact that their results are often dominated by system- 
atic uncertainties. This review necessarily covers only a limited 
subset of non-accelerator experiments, and will concentrate on the 
experimental areas where there has been significant recent 
progress. The topics reviewed include neutrino mazes, double beta 


decay, solar neutrino, and long-baseline neutrino oscillation mea- 
surements. 


14260 (LIYaF—-1699) Fast trigger algorithm for B-events se- 
lection. Kolomenskij, G.A.; Obrant, G.Z.; Smirnov, A.l. AN SSSR, 
Leningrad (Russian Federation). Inst. Yadernoj Fiziki. 1991. [20p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

A fast trigger algorithm to select B-events with an use of a silicon 
strip vertex detector is proposed. This algorithm is based on the 
existence of secondary decay vertices and may be used in case of 
point or wire target. The estimated time of decision is shorter than 
1 usec. The trigger efficiency calculation results are presented both 
for secondary vertices trigger and for total transverse momentum 
trigger. The high efficiency and background rejection of the sec- 
ondary vertices trigger is displayed. 20 refs.; 10 figs. 


14261 (UCRL-53929-90, pp. 184-186) Study of high-density 
baryonic matter at the alternating gradient synchrotron. Sang- 
ster, T.C.; Britt, H.C.; Costales, J.B.; Namboodiri, M.N.; Thomas, J. 
Lawrence Livermore National Lab., CA (United States). 1991. In 
Nuclear test-experimental science annual report, Fiscal year 1990. 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 

Alternating Gradient Synchrotron (AGS) experiment E802 uses a 
magnetic spectrometer to measure inclusive particle momentum 
spectra and particle-particle correlations following collisions of '®O 
and 28Sj with aluminum, copper, silver, and gold targets. Although 
the ultimate aim of relativistic heavy-ion collision studies is to find 
evidence for a baryon-rich quark-gluon plasma, the immediate goal 
of experiments of this type is to understand the general aspects of 
heavy-ion collisions at these energies. The preliminary results of 
E802 are described in this report. 4 refs. 
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14262 (INIS-mf-13430, pp. 178) Applied and interdisc- 
plinary research at the Radium Institute in Vienna, Austria - a 
group report. Hille, P. (Vienna Univ. (Austria). Inst. fuer Radium- 
forschung und Kernphysik). Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1992. [216p.] (In German). (CONF- 
9209309-: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). In 42nd annual convention of 
the Austrian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Order Number DE93615955. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. NUCLEAR PHYSICS/research programs; 
REVIEWS 


14263 (Jue+-2590) Forschungszentrum Juelich GmbH, In- 
stitut fuer Kernphysik. Annual report 1991. Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Kernphysik. Mar 1992. 230p. 
Order Number DE93768696. Source: OSTI; NTIS (US Sales Only); 
INIS. 

During the year 1991 the work concentrated on building the 
Cooler Synchrotron COSY-Juelich. The experimental activity was 
accompanied by theoretical studies in the field of medium energy 
nuclear physics. The preparation of COSY experiments concerned 
the realization of multipurpose facilities and other experiments. 
Work going on in the field of theoretical nuclear physics was 
strongly connected with research projects at COSY and processes 
induced in the proton-antiproton interaction. Through nuclear spec- 
troscopy two-phonon octupole excitation had been identified in 
Gd-148. The ISIS ECR source has been used for the production of 
ion beams for atomic physics research. (DG). 


14264 (KFK-5041) Progress report on research and 
development in 1991, Institute of Nuclear Physics, KfK. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Kernphysik. Mar 1992. 23p. (In German). Order Number 
DE93771664. Source: OSTI; NTIS (US Sales Only); INIS. 

Progress report on research and development in 1991 Institute 
of Nuclear Physics. Within the framework of the KASCADE project 
to study air showers of cosmic radiation, a comprehensive detector 
field (array) and the central calorimeter have been developed and 
built. One of the working groups deals with neutrino physics at the 
spallation neutron source ISIS of the Rutherford Appleton Labora- 
tory in England. By means of the detector system KARMEN I, 
measurements are made in relation with neutrino oscillation, 
neutrino-core scattering, and neutrino-electron scattering. Nuclear 
physics activities mainly deal with experiments on nuclear astro- 
physics. To that effect, cross sections of neutron capture processes 
are measured in order to clarify the process of element transforma- 
tion in stars. Other experiments use laser-spectroscopic methods 
to determine nuclear radii and moments of short-lived radioactive 
atoms. For the project Reprocessing and Waste Treatment’ mea- 
suring instruments have been developed by which the isotopic 
composition and concentration of fissionable materials can be de- 
termined very precisely and quickly. (orig./DG). 


14265 (UCRL-53929-90, pp. 131-133) Generating-function 
approach to microscopic level densities and spin distribu- 
tions. Mustafa, M.G. (Univ. of Zagreb (YU)); Paar, V. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

The density and spin distributions were calculated for a repre- 
sentative heavy nucleus, *“4Am. This nucleus was selected 
because the calculation method required a large-configuration 
space and because some experimental data on level density were 
available for this nucleus. Although microscopic level densities can 
be fit with the two-parameter Bethe formula, the process requires a 
sizable modification to the spin-distribution function. 9 refs., 2 figs. 
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14266 (ANL/PHY/CP-—78720) Feeding and decay of su- 
perdeformed states. Khoo, T.L. (Argonne National Lab., IL 
(United States)); Lauritsen, T.; Ahmad, |.; Carpenter, M.P.; Fernan- 
dez, P.B.; Janssens, R.V.F.; Moore, E.F.; Wolfs, F.L.H.; Benet, 
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Ph.; Daly, P.J.; Beard, K.B.; Garg, U.; Ye, D.; Drigert, M.W. Ar- 
gonne National Lab., IL (United States). [1992]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9210249-6: 1992 international symposium on 
rapidly rotating nuclei, Tokyo (Japan), 26-30 Oct 1992). Order 
Number DE93007899. Source: OSTI; NTIS; INIS; GPO Dep. 

The mechanisms for feeding and decay of superdeformed (SD) 
bands are examined. Data connected with both processes in '*Hg 
are compared with model calculations. The calculations success- 
fully reproduce the data, suggesting that the mechanisms for both 
processes are understood. Constraints on the energy of the SD 
band energies and on the well-depths at low and high spins have 
been obtained. At the point of decay around spin 10, we suggest 
that the SD band is 3.3-4.3 MeV above the normal yrast line and 
that the well depths at spin 10 and 40 are 0.5-1.3 and 354.5 
MeV, respectively. 


14267 (CEA-DAPNIA-SPhN-92-06) Nuclear stability and 
coupling to negative energy states. Kim, EJ. (CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'Instrumentation Associee); Gillet, V.; Kohmura, T. 
CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Astrophysique, de la Physique des Particules, de la 
Physique Nucleaire et de I'instrumentation Associee. Mar 1992. 
[12p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The relativistic mean-field equations for finite nuclei are solved in 
a discretized representation space separated into its positive and 
negative energy sectors. We show how the negative energy state 
admixtures in the nuclear ground state depend on the nonlinear o- 
c interaction and how this relativistic mechanism acts on nuclear 
saturation, spin-orbit splittings and nuclear incompressibility. 


14268 (CONF-9205108-17) New vistas in superdeforma- 
tion. Nazarewicz, W. (Joint Inst. for Heavy lon Research, Oak 
Ridge, TN (United States)). Oak Ridge National Lab., TN (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400 ;FGO05- 
87ER40361. From International conference on nuclear structure at 
high angular momentum; Ottawa (Canada); 18-21 May 1992. Or- 
der Number DE93001706. Source: OSTI; NTIS; INIS; GPO Dep. 

The issue of nuclear shape coexistence, or nuclear superdefor- 
mation dates back to the mid-fifties; see the recent review. Already 
in 1956 Morinaga interpreted the deformed band in '®O built upon 
the I* = 0* state at 6.049 MeV in terms of deformed 4p-4h config- 
uration. Another early example of multiple shape coexistence is the 
spectrum of 4°Ca with two well-deformed bands associated with 
4p-4h and 8p-8h states at 3.352 MeV and 5.213 MeV, respectively. 
In heavy nuclei, three regions of superdeformed (SD) shapes have 
been established: Fission isomers in actinides, high spin SD states 
around '5@Dy, and SD bands around '°*Hg. An impressive experi- 
mental and theoretical effort has been devoted to exploring the 
underlying physics. There is no doubt that these investigations 
have opened up a new exciting field of nuclear superdeformed 
spectroscopy. In this short contribution | would like to concentrate 
on several aspects of nuclear superdeformation. The area of inter- 
est is so huge, and the space available is so limited, that a 
dramatic selection of the material had to be made. Some issues, 
such as the structure of collective excitations built on SD states, 
new symmetries of SD states, new predictions, etc., have been 
covered in other contributions to this Conference. 


14269 (CONF-9210249-5) Diabaticity of nuclear motion: 
problems and perspectives. Nazarewicz, W. (Joint Inst. for Heavy 
lon Research, Oak Ridge, TN (United States)). Oak Ridge National 
Lab., TN (United States). [1992]. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400 
;FG05-87ER40361. From 1992 international symposium on rapidly 
rotating nuclei; Tokyo (Japan); 26-30 Oct 1992. Order Number 
DE93007252. Source: OSTI; NTIS; INIS; GPO Dep. 

The assumption of adiabatic motion lies in foundations of many 
models of nuclear collective motion. To what extend can nuclear 
modes be treated adiabatically? Due to the richness and complex- 
ity of the nuclear many-body problem there is no unique answer to 
this question. The challenges of nuclear collective dynamics invite 





exciting interactions between several areas of physics such as nu- 
clear structure, field theory, nonlinear dynamics, transport theory, 
and quantum chaos. 


14270 (CONF-9211199-1) Lifetimes and deformation— 
driving effects in '7?Re. Johnson, N.R. Oak Ridge National Lab., 
TN (United States). [1992]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Symposium on nuclear physics of our times; Sanibel Island, FL 
(United States); 17-21 Nov 1992. Order Number DE93007817. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Lifetime measurements in '?>Re have been carried out by the 
recoil-distance technique. Lifetimes of the stretched E2 transitions 
in the favored signature of the 1/2—[541] band and in both signa- 
tures of the 5/2*[402] band were measured up to a spin of 35/2* 
as were the lifetimes of most of the M1 transitions between the two 
signatures. Large deformation increases were found in both signa- 
tures of the 5/2*[402] band at low rotational frequencies fiw ~ 160 
keV) as predicted by TRS calculations and, thus, offer new insight 
into the behavior of '7?Re and perhaps of other light nuclei in this 
region. The B(MI) values also show an increase at about the same 
rotational frequency. Particle-rotor calculations can account qualita- 
tively for the observed transition rates in the 5/2*[402] band. The 
E2 transition rates measured in the 1/2—[541] band are indicative 
of moderate deformation which remains reasonably constant up to 
hw = 0.28 MeV, in line with TRS predictions. 


14271 (CTA-IEAV-RP—036/88) The alpha-particle structure 
of “4 Ti. Hodgson, P.E.; Merchant, A.C. Centro Tecnico Aeroespa- 
cial (CTA-IEAv), Sao Jose dos Campos, SP (Brazil). Inst. de 
Estudos Avancados. Oct 1988. [11p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Some of the bound and unbound states of “* Ti have a pro- 
nounced alpha-particle structure, and their energies and widths 
may be obtained from an alpha *° Ca potential. The differential 
cross-sections for the elastic scattering of alpha particles by * a 
may also be described by such a potential, and some features indi- 
cate the presence of unbound states of “ Ti. The attempts to unify 
these bound and scattering phenomena by the same potential are 
described, together with some new calculations using a cosh po- 
tential. (author). 


14272 (CTA-IEAV-RP-044/88) Cluster model of A=7 nuclei 
revisited, and the astrophysical S factors for > He(a, 7)’ Be 
and ° H(a, +)’ Li at zero energy. Buck, B. (Department of Theo- 
retical Physics, Oxford (United Kingdom)); Merchant, A.C. Centro 
Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, SP 
(Brazil). Inst. de Estudos Avancados. Oct 1988. [8p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

A elementary cluster model that visualizes an alpha particle 
interacting with a 3 H of ° He cluster via a local potential is em- 
ployed. An assurance is made that the major requirements of the 
Pauli principle are satisfied by choosing relative motion quantum 
numbers N (Principal Quantum Number) and L to correspond to 
the microscopic situation in which the ° H or ° He nucleons occupy 
shell-model orbitals above the (O)- orbitals filled by the alpha parti- 
cles. The S, factor for the capture reactions ° He (a,7)’ Be and ° 


H (a,7)’ Li is calculated by considering only electric dipole capture 
from incident s-waves as follows. (author). 


14273 (DOE/ER/40150-195, pp. 137-192) Methods in few- 
body nuclear physics. Parke, W.C. (George Washington Univ., 
Washington, DC (US)). Southeastern Universities Research Associ- 
ation, Inc., Newport News, VA (United States). Continuous Electron 
Beam Accelerator Facility. [1991]. DOE Contract FGO05- 
86ER40270. (CONF-9105388-: Hampton University Graduate 
Studies (HUGS) at the Continuous Electron Beam Accelerator Fa- 
cility (CEBAF), Hampton, VA (United States), 29 May - 16 jun 
1991). In HUGS at CEBAF: Proceedings. 214p. Order Number 
DE93000830. Source: OSTI; NTIS; INIS. 

These lectures introduce particular methods for handling the few- 
body problem in nuclear physics, emphasizing firm theoretical 
foundation and exact calculations. In the last two decades, the 
refinement of these methods and the ability to make massive com- 
puter calculations has led to qualified agreement between theory 
and experiment for the bound state properties of 7H, 9H, ?He, “He, 
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and other nuclei which can be represented as a three-particle clus- 
ter, as well as successful predictions for the elastic and inelastic 
scattering of photons, electrons and protons from few-body nuclei. 
One of the attractions of this area of physics is that unambiguous 
calculations can be performed, with clearly defined theoretical in- 
put. For example, initial and final-state interactions can be handled 
in an explicitly self-consistent scattering formalism, using the same 
interactions in the scattering states as in the bound states. The dif- 
ferences remaining between theory and experiment, such as for 
binding energy and electric form factors, tell us that more refined 
theory is needed, rather than introducing unresolvable questions 
about phenomenological schemes or the calculational methods. Of 
course, making accurate predictions is secondary to gaining a 
deeper understanding of the applicablility of theoretical models, 
their limitations and possible extensions. Studying three-body nu- 
clear systems gives us insight into the representation of the 
two-nucleon interaction for virtual particle states, information un- 
available from two-body investigations. Sensitivity of the three-body 
observables to the choice of various models for two-nucleon inter- 
actions can be explored. As in any theoretical study in physics, 
one begins with a model of nature. In the present circumstance, 
the model starts with localizable structures called nucleons and a 
form for their strong, electromagnetic, and weak interactions. 


14274 (ECN-RX-91-041) Non-equilibrium entropy in ex- 
cited nuclei. Betak, E. (Slovenska Akademia Vied, Bratislava 
(Czechoslovakia). Fyzikainy Ustav); Akkermans, J.M. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Jun 
1991. [11p.] Source: OSTI; NTIS; INIS. 

The time-dependent behaviour of entropy in excited nuclei is 
investigated. In distinction to recent claims, it is shown that no self- 
organization is involved in pre-equilibrium nuclear reactions. 
(author). 9 refs.; 4 figs. 


14275 (ECN-RX-92-022) Neutron capture cross-section of 
fission products in the European activation file EAF-3: Pre- 
sented at the NEA Specialists’ Meeting on Fission Product 
Nuclear Data, JAERI, Japan, 25-27 May 1992. Kopecky, J. 
(Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands)); Delfin, M.G.; Kamp, H.AJ. van der; Gruppelaar, H.; 
Nierop, D. Netherlands Energy Research Foundation (ECN), Pet- 
ten (Netherlands). May 1992. [18p.] (CONF-9205255-: NEA 
specialists meeting on fission product nuclear data, Tokyo (Japan), 
25-27 May 1992). Source: OSTI; NTIS; INIS. 

This paper contains a description of the work performed to 
extend and revise the neutron capture data in the European Acti- 
vation File (EAF-3) with emphasis on nuclides in the fission-product 
mass range. The starter was the EAF-1 data file from 1989. The 
present version, EAF/NG-3, contains (n,-y) excitation functions for 
all nuclides (729 targets) with half-lives exceeding 1/2 day in the 
mass range from H-1 to Cm-248. The data file is equipped with a 
preliminary uncertainty file, that will be improved in the near future. 
(author). 19 refs.; 5 figs.; 3 tabs. 


14276 (IC-92/427) Quantum-deformation algebra studied 
as an analytical equivalent of s,d interacting boson model: 
Energy spectra. Gupta, R.K.; Ludu, A. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1992. [13p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

For a complex q-deformation parameter, the analytical energy 
expression of SO,(6) symmetry is shown to give all the three limit- 
ing symmetries of the U(6) group as well as all the intermediate 
results of mixed symmetries, i.e. it works equivalently as the nu- 
merically solvable general Hamiltonian of s,d, interacting boson 
model (IBM). Also, a symmetry triangle, equivalent to Casten’s 
symbolic symmetry triangle for IBM, is obtained. The q-deformation 
parameter is found to behave as the symmetry mixing parameter, 
similar to one in IBM. Applications are made to a range of nuclei, 
covering all the possible cases. (author). 11 refs, 4 figs. 


14277 (INS—936) Order in large and chaos in small compo- 
nents of nuclear wave functions. Soloviev, V.G. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation)). Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Jun 1992. 18p. Order 
Number DE93771241. Source: OSTI; NTIS; INIS. 
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An investigation of the order and chaos of the nuclear excited 
states has shown that there is order in the large and chaos in the 
small quasiparticle or phonon components of the nuclear wave 
functions. The order-to-chaos transition is treated as a transition 
from the large to the small components of the nuclear wave 
function. The analysis has shown that relatively large many- 
quasiparticle components of the wave function at an excitation 
energy (4-8)MeV may exist. The large many-quasiparticle compo- 
nents of the wave functions of the neutron resonances are 
responsible for enhanced E1-, M1- and E2-transition probabilities 
from neutron resonance to levels lying (1-2)MeV below them. (au- 
thor). 


14278 (INS-937) A version of the Quasiparticle-Phonon 
Nuclear Model for doubly-even well-deformed nuclei. Soloviev, 
V.G. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Jun 
1992. 39p. Order Number DE93771242. Source: OSTI; NTIS; INIS. 

The basic assumptions concerning the Quasiparticle-Phonon Nu- 
clear Model are formulated and the mathematical apparatus is 
developed. The Hamiltonian, containing a finite-rank separable 
isoscalar and isovector multipole, a spin-multipole and a tensor 
particle-hole as well as particle-particle interactions transforms to a 
form containing quasiparticle, phonon and quasiparticle-phonon in- 
teractions. The general RPA equation is derived and the particular 
cases are discussed. The very complex interaction does not com- 
plicate the description of the fragmentation one-phonon states. It is 
shown that the three-phonon terms added to the one- and two- 
phonon terms in the wave function lead to an additional small shift 
of the two-phonon poles in the secular equation. The influence of 
the density-dependent separable interaction on the vibrational 
states is small. A common description of the collective, weakly col- 
lective and two-quasiparticle states in doubly-even well-deformed 
nuclei is obtained. (author) 


14279 (INS—948) Exotic states of hadronic atoms. Ya- 
mazaki, Toshimitsu. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Sep 1992. 13p. Order Number DE93771174. Source: OSTI; 
NTIS; INIS. 

Two exotic regions of hadronic atoms/nuclei which are not ac- 
cessed at all by atomic x-ray spectroscopy are discussed. The 
extreme inner region of pionic atom is predicted to be ‘halo nuclear 
state’ of narrow widths due to the repulsive pion-nucleus interac- 
tion, and can be formed by various ‘pion transfer’ reactions. In the 
extreme outer region, where the negative hadron occupies the 
same spatial region as the atomic electrons, new features of ‘halo 
atomic states’ of large angular momenta have; been indicated from 
recently discovered metastable states of +~, K~, and p-bar in he- 
lium media. (author). 


14280 (ITP-91-40) Particle finite size effects as mean field 
approximation. Anchishkin, D. AN  Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [16p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The equation of state for classical Boltzmann gas with two- 
particle interaction can be written off any approximations in 
single-particle representation and/or in terms of the phenomenolog- 
ical mean field model. Using the latter it is suggested to take into 
account the finite size of particles of the medium in a thermody- 
namically consistent way. The possible arising of the intermediate 
statistics is pointed out. 15 refs.; 1 fig. (author). 


14281 (UCRL-—53929-90, pp. 139-141) Importance of E2 
transitions in calculating '’>Lu(n,y) isomer production. Gard- 
ner, M.A.; Gardner, D.G. Lawrence Livermore National Lab., CA 
(United States). 1991. In Nuclear test-experimenta/ science annual 
report, Fiscal year 1990. 194p. Order Number DE92014082. 
Source: OSTI; NTIS; INIS. 

In this work, the band heads modeled for '7®Lu were calcluated. 
The calculated E2 transitions enhanced decay to the ground state 
or to the isomer. The importance of the E2 transition may depend 
on the band-head structure. Preliminary studies of '74Lu and 23°N 
indicated that inclusion of the E2 transitions does not affect their 
isomer-production cross section significantly. 12 refs., 2 figs., 1 tab. 
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14282 (AEA-RS—5219) Heavy element and actinide decay 
data: UKHEDD-2 data files. Nichols, A.L. (AEA Environment and 
Energy, Winfrith (United Kingdom)). AEA Reactor Services, Winfrith 
(United Kingdom). Dec 1991. [18p.] Contract BNF V67677A 
(5R51745). Source: OSTI; NTIS (US Sales Only); INIS. 

A re-evaluation has been made of the decay data for 126 heavy 
elements and actinides of direct application in nuclear fuel cycle 
calculations. Computer-based data files have been produced in 
ENDF/B-VI format, including lists of the references used to pro- 
duce the proposed decay schemes and comments that identify 
their inadequacies. These evaluated data include half-lives, aver- 
age decay energies, branching ratios, alpha, beta and gamma-ray 
energies and emission probabilities, internal conversion 
coefficients, spontaneous fission decay data and all associated un- 
certainties. (author). 


14283 (AEA-RS-5262) UK Chemical Nuclear Data Commit- 
tee: progress report: Data studies during 1991. Nichols, A.L. 
(ed.). AEA Reactor Services, Winfrith (United Kingdom). Feb 1992. 
[15p.] (INDC(UK)—048-LN;NEANDC(E)-332.). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Studies of the basic nuclear data for commercial and industrial 
application are monitored by the UK Chemical Nuclear Data Com- 
mittee (UKCNDC). Such data are defined on the basis of chemical 
methods of analysis, and include half-lives, decay parameters and 
fission yields. Work undertaken within this area is described in this 
document for information. (author). 


14284 (CONF-930169-1) Global systematics of B(E2; 0,* 
— 2,*) values for Sr, Ba, Xe, and Nd isotopes. Raman, S. Oak 
Ridge National Lab., TN (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 16. nuclear physics symposium; Oaxtepec 
(Mexico); 5-8 Jan 1993. Order Number DE93006733. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Newly measured B(E2; 0, + — 2,*) values for the isotopes of 
Sr, Ba, and Nd are fully consistent with the global systematics. 
There are some indications, however, that those for the light Xe 
isotopes may not conform to these systematics. 


14285 (IAEA-NDS—111) "Narita Gammas”. List of strong 
gamma-rays emmitted from radionuclides. Documentation of 
the PC diskette. IAEA-NDS-Documentation Series. Narita, T.; 
Kitao, K. International Atomic Energy Agency, Vienna (Austria). Nu- 
clear Data Section. Aug 1992. [4p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

Documentation of the PC diskette by H.D. Lemmel. 

The PC diskette containing the "List of strong gamma-rays emit- 
ted from radionuclides” as published by T. Narita and K. Kitao in the 
report JAERI-M-92-051, is described. The diskette is available from 
the IAEA Nuclear Data Section, costfree, upon request. (author). 


14286 (INIS-JP—007, pp. 531-535) Decay spectroscopy of 
122.124.1261 a isotopes by means of heavy-ion nuclear reaction 
and isotope separator. Sekine, Toshiaki (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Ichikawa, Shin-ichi; Oshima, Masumi; limura, Hideki; 
Morikawa, Tsuneyasu; Chung, W.H.; Hatsukawa, Yuichi; Osa, Aki- 
hiko. Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 
817p. (CONF-911154—: International conference on evolution in 
beam applications, Takasaki (Japan), 5-8 Nov 1991). In Proceed- 
ings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

Using the isotope separator on-line (ISOL) connected to a tan- 
dem accelerator in JAERI/Tokai, the decay of short-lived neutron 
deficient radioisotopes in the light rare-earth region has been stud- 
ied. The present paper describes experimental results on the 
decay of '©2:124.126] 4 together with briefings on relevant heavy-ion 
reactions and on-line isotope separation, and discusses the nuclear 
structure of their daughter nuclei 122:124.126Ba. (J_P.N.). 





14287 (INIS-JP—007, pp. 546-548) Measurement of beta-ray 
maximum energy for short-lived nuclei with an HPGe detector. 
Osa, A. (Nagoya Univ. (Japan). Faculty of Engineering); Shibata, 
M.; Ikuta, T. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

Beta-ray maximum energies were measured with an HPGe de- 
tector for short-lived nuclei of 121—124.126,139-141¢5 123.1253, 
143,145) a, 145.146Ce, 146pr 151 Pr, 152Nd and '52Pm, which were 
mass-separated with the JAERI on-line isotope separator (JAERI- 
ISOL) and the KUR-ISOL. (author). 


14288 (KINR-91-38) The two types of the neutrinoless 68 
decay. Georgadze, A.Sh. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1991. [10p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The expression for the S matrix of the neutrinoless double beta 
decay are derived. It is found an existence of two types of the neu- 
trino exchange between nucleons. In the first case nucleons 
exchange by “real” neutrino, in the second case nucleons ex- 
change by "virtual” neutrino. Two types of the nuclear processes 
are correspondently related to the different kinds of neutrino: suc- 
cessive nuclear transition, which occurs in the two steps (through 
the intermediate states of the odd-odd nucleus) and direct one in 
which the even-even parent nucleus transforms directly in the 
even-even daughter nucleus (without intermediate states of the 
odd-odd one). 15 refs.; 2 figs. (author). 


14289 (LUNFD6-NFFK-1005) High spin gamma-ray coinci- 
dence spectroscopy with large detector arrays. Bergstroem, 
M.H. Lund Univ. (Sweden). Dept. of Cosmic and Subatomic 
Physics. Dec 1992. [51p.] Source: OSTI; NTIS; INIS. 

In-beam y-ray spectroscopy has been used to study rapidly 
rotating nuclei in the rare-earth region. The experiments were per- 
formed using the high-resolution multi detector arrays ESSA30 and 
TESSAS at the Nuclear Structure Facility, Daresbury Laboratories 
in Great Britain and the NORDBALL at the Niels Bohr Tandem Ac- 
celerator at Risoe in Denmark. The studied nuclei were produced 
using heavy-ion induced fusion-evaporation reactions. New tech- 
niques for the analysis of +-y correlation spectra were developed. 
These involves viewing the two-dimensional +- spectrum as well 
as projection in both energy axes, determination of centroids and 
volumes of peaks and full two-dimensional Gauss fits of an arbi- 
trarily shaped area. The data acquisition system of the NORDBALL 
multi detector array is presented. In two of the studied nuclei 
(®’7Lu and '®Tm) the strongly shape driving mhg/2[541]1/2- is 
studied. The shift to larger frequency of the neutron AB crossing in 
these decay sequences is not fully understood. The study of '7'Re 
revealed a second backbend of the [402]5/2* band. The observed 
bandcrossings are interpreted using the CSM and three-band mix- 
ing calculations. The study of '7':'72W revealed five new bands 
and although these nuclei are expected to be stably deformed the 
small differences in the formation showed to be crucial in order to 
reproduce data well. (au). 
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14290 (DOE/ER/40150-185, pp. 17-69) Electron Scattering. 
Li, Xiaodong (Ohio Univ., Athens (US)); Lee, Kyong Sei; Shaw, 
J.J.; Bahri, C. Southeastern Universities Research Association, 
Inc., Newport News, VA (United States). Continuous Electron 
Beam Accelerator Facility. [1990]. (CONF-9005104—: 5. annual 
Hampton University graduate studies at the Continuous Electron 
Beam Accelerator Facility summer school, Hampton, VA (United 
States), 29 May - 16 jun 1990). In Proceedings of the Hampton 
University Graduate Studies at the Continuous Electron Beam Ac- 
celerator Facility (HUGS at CEBAF). 205p. Order Number 
DE92016511. Source: OSTI; NTIS; INIS. 
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Electron scattering is one of the best probes available to us to 
probe the nucleus. It has revealed to us, with unprecedented accu- 
racy, the charge and current distributions of nuclei. It has provided 
us with positive evidence for meson exchange currents. It was 
used to ‘discover’ the quark and it revealed to us that nucleons 
may be modified in the nuclear environment (EMC Effect). In short, 
electron scattering has revolutionized the study of nuclear physics. 
Several recent developments will insure that electron beams which 
will soon become availabe at CEBAF, Bates and elsewhere will 
make high-precision coincidence experiments possible. As the 
technology is becoming available, we are just beginning to exploit 
polarization degrees of freedom in our experiments. In this paper, 
we will introduce the formalism of electron scattering, review what 
we have learned in the past and look ahead toward the future. 


14291 (GSI-92-67(prepr.)) Deexcitation of single excited 
nuclei in the QMD model. Mueller, W. (Gesellschaft fuer Schweri- 
onenforschung mbH, Darmstadt (Germany)); Begemann-Blaich, M.; 
Aichelin, J. Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany). Oct 1992. 13p. Order Number DE93768861. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate the emission pattern of a single excited nucleus 
in the QMD model and compare the results with several statistical 
and phenomenological models. We find that the number of inter- 
mediate mass fragments as a function of the excitation energy is in 
very good agreement with the results of statistical models in which 
the emission pattern is governed by phase space only. This allows 
two conclusions: (a) The microscopic dynamical description of the 
disintegration of static excited nuclei in the QMD yields directly the 
emission pattern expected from phase space decay. This is the 
case despite of the fact that nuclear level densities are not given 
directly but are modeled semiclassically by the nucleon-nucleon 
interaction. Thus there is no need to supplement the QMD calcula- 
tions by an additional evaporation model. (b) Differences between 
the QMD results and the data are not due to insufficiencies in the 
description of the disintegration of excited systems. Thus other 
possible reasons, like a substantial change of the free cross sec- 
tion in the nuclear environment have to be investigated. (orig.). 


14292 (KFT--91-5) Modelling of long-living radioactive 
wastes radiation decontamination by irradiation with protons 
of middle energies. Mushnikov, V.N.; Shilyaev, B.A.; Ozhigov, 
L.S.; Zelenskij, V.F.; Neklyudov, |.M.; Khizhnyak, N.A.; Klyukovich, 
V.A.; Pasechnik, S.G. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 
Tsentral’nyj Nauchno-Ilssiedovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. [81p.] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Excitation functions of nuclear reaction channels for 9°Sr and 
137Cs isotopes in the 10-250 MeV energy range calculated using 
the statistical nuclear model with account of pre-equilibrium decay 
according to the ALICE LIVERMORE computer programme. Dy- 
namics and energy dependence of the specific activity resulted 
from irradiation with proton beams and subsequent cooling during 
10°s are investigated. The obtained dependencies permit to evalu- 
ate the optimal target thickness, energy and density of proton flux 
giving minimal specific energy losses in decontamination process. 
Advantages of proton for long-living radionuclide decontamination 
compared with other charged particles and gamma-quanta are an- 
alyzed. 16 refs.; 15 figs.; 3 tables. (author). 


14293 (KFTI-91-28) Inclusive deuteron electro disintegra- 
tion at high K? and high-momentum component of deuteron 
wave function. Rekalo, M.P.; Gakh, G.I.; Rekalo, A.P. AN Ukrain- 
skoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [17p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The reaction of inclusive deuteron electro disintegration d(e,e’)x 
has been investigated in the framework of the relativistic impulse 
approximation. The comparison of the model predictions with the 
measured at SLAC electron energy spectra of the d(e,e’)x reaction 
at large k?:0.75 GeV? <—K?—<2.57 GeV?, has been carried out. 
The contribution of the real pion production to the spectra was 
approximated by a term describing the A-isobar excitation. The po- 
larization observables in the d-vector(e-vector,e’)np reaction have 
been investigated for the kinematical conditions of the SLAC exper- 
iment. The influence of the modification of the high-momentum 
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component of the deuteron wave function on the polarization ob- 
servables in the d-vector(e-vector,e’)np reaction and on the 
spectrum in the d(e,e’)x process has been studied. It turns out that 
the enhancement of the high-momentum component of the D-wave 
leads to essential decrease of discrepancy between the theory and 
experiment. 37 refs.; 7 figs. (author). 


14294 (KFTI-92-42) Linear polarization of 60 MeV photon 
beams measured according to recoil electron asymmetry in 
photoproduction of e*e~ pairs on electrons. Boldyshev, V.F. 
(and others); Vinokurov, E.A.; Voloshchuk, V.I.; Ganenko, V.B. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. 
[19p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

With the help of SK-600 streamer chamber a linear polarization 
of coherent bremsstrahlung beam with 60 MeV photon energy in 
coherent peak was measured by azimuthal asymmetry of electron 
yield. Distribution of recoil electrons on pulses is in a satisfactory 
agreement with theory: their distribution on polar angles 6 agrees 
with experimental values and at @<50° it agrees also with theoreti- 
cal distribution. Levels of photon beam linear polarization obtained 
by different methods agree one with another and with the value ob- 
tained from coherent bremsstrahlung radiation theory on intensity 
spectrum of photon beam. 22 refs.; 5 figs. (author). 


14295 (LA-UR-93-102) Use of R-matrix theory in light ele- 
ment evaluations. Hale, G.M. Los Alamos National Lab., NM 
(United States). [1992]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
921046—16: Symposium on nuclear data evaluation methodology, 
Upton, NY (United States), 12-16 Oct 1992). Order Number 
DE93007336. Source: OSTI; NTIS; INIS; GPO Dep. 

R-matrix theory is a general framework for describing nuclear re- 
actions (neutron- and charged-particle-induced) that is particularly 
well-suited for including resonances. We will review some uncon- 
ventional properties of resonances that arise from this theory, 
including non-Breit-Wigner (BW) resonances and shadow poles, 
and discuss their physical consequences. Examples will be given 
from the analyses of several light systems that have been used in 
ENDF evaluations, including “He, >He, 15N, and 170. The reso- 
nances in the helium systems tend to be significantly non-BW in 
character, while almost all the resonances in ‘SN and '70 are 
Breit-Wigner. An interesting exception in the case of '5N indicates 
that some of the sub-threshold levels that have been assumed to 
be bound might be virtual. We find that fitting data from all possible 
reactions simultaneously results in level schemes for the com- 
pound systems that differ in some cases significantly from the 
“accepted” published level information. 


14296 (UCRL-53929-90, pp. 134-136) Dynamical calcula- 
tions of linear momentum transfer in the « + 5°Co reaction at 
80 MeV. Mustafa, M.G. (Univ. of Texas, Autin (US)); Udagawa, T.; 
Mastroleo, R.C. Lawrence Livermore National Lab., CA (United 
States). 1991. In Nuclear test-experimental science annual report, 
Fiscal year 1990. 194p. Order Number DE92014082. Source: 
OSTI; NTIS; INIS. 

The complete fusion and reaction cross sections and linear mo- 
mentum transfers (LTMs) per nucleon for all possible reaction 
channels for the reaction of a + 5°Co at 80 MeV were calculated. 
The LTMs from the dynamical models were calculated using the 
breakup fusion and multiple direct reaction methods. The calcu- 
lated values agree well with the experimental data. Cross sections 
of various incomplete and direct reactions calculated also agree 
with experimental data. 10 refs. 


14297 (UCRL-53929-90, pp. 136-138) Statistical de- 
excitation and multifragmentation in heavy-ion reactions. 
Mustafa, M.G. (Univ. of Frankfurt (DE)); Blann, H.M.; Peilert, G.; 
Stoecker, H.; Greiner, W. Lawrence Livermore National Lab., CA 
(United States). 1991. In Nuclear test-experimental science annual 
report, Fiscal year 1990. 194p. Order Number DE92014082. 
Source: OSTI; NTIS; INIS. 

One goal of heavy-ion physics is to investigate nuclear matter at 
extremes of excitation. One aspect of the decay of highly excited 
nuclei is a statistical process that governs the properties of the 
equilibrated residue. This aspect of nuclear modeling is the focus 
of this research. The statistical decay of sample nucleus 1°°,,Ru 
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was investigated at excitations of 100, 200, 400, and 800 MeV. 
The products of the decay included neutrons, protons, alpha parti- 
cles, and 100 clusters with atomic mass between 6 and 48 and 
charge between 3 and 20. 11 refs., 2 figs. 


14298 (UCRL-53929-90, pp. 175-176) Collaboration with 
the Joint Institute for Nuclear Research, USSR: Search for 
2661106]. Lougheed, R.W. (Lab. of Nuclear Reactions, Joint Inst. 
for Nuclear Research, Dubna (RU)); Moody, K.J.; Hulet, E.K.; Wild, 
J.F.; Bandong, B.B.; McQuaid, J.H.; Watkins, E.D.; Lazarev, Y.A.; 
Lobanov, Yu.V.; Mezentsev, A.N.; Oganessian, Yu.T.; Subbotin, 
V.G.;.Lawrence Livermore National Lab., CA (United States). 1991. 
In Nuclear test-experimental science annual report, Fiscal year 
1990. 194p. Order Number DE92014082. Source: OSTI; NTIS; 
INIS. 

The goal of this collaborative effort was to search for a new 160- 
neutron isotope of element 106 using the reaction *Ne + *48Cm. 
Reaction products from the U-400 cyclotron with the required mass 
and energy reached the focal plane of the gas generator and were 
implanted in the position-sensitive detectors. The stabilization 
caused by a 162-neutron subshell can best be observed by com- 
paring spontaneous fission half lives of the even-even nuclides of 
the same element versus neutron number. Future experiments 
should include spontaneous fission half lives of the lighter 106 nu- 
clides. 1 fig. 


14299 (UCRL-53929-90, pp. 180-183) Fragment production 
in the reaction Fe + Au at 50 and 100 MeV/A. Britt, H.C. (Goethe 
Univ., Frankfurt (DE)); Fields, D.J.; Hansen, L.F.; Namboodiri, 
M.N.; Sangster, T.C.; Peilert, G.; Stoecker, H.; Greiner, W.; 
Begemann-Blaich, M.; Blaich, T.; Fowler, M.M.; Wilhelmy, J.B. 
Lawrence Livermore National Lab., CA (United States). 1991. In 
Nuclear test-experimental science annual report, Fiscal year 1990. 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 

The preliminary results of experiments at the Lawrence Berkeley 
Bevalac on fragment production in heavy-ion collisions at 50 to 
1000 MeV/A have been previously reported. This paper discusses 
the angular and Z distributions of fragments from the reaction 5*Fe 
+ '87Au at 50 and 1000 MeV/A. These distributions are compared 
with those calculated from a microscopic, dynamical model of 
heavy-ion reactions called the quantum molecular dynamics (QMD) 
model. 11 refs., 5 figs. 
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Refer also to citation(s) 13512, 13612, 13623, 13624, 13648, 
14186, 14226, 14228, 14231, 14812 


14300 (AEA-RS—1082) The use of the normalized residual 
in averaging experimental data and in treating outliers. James, 
M.F. (AEA Reactor Services, Winfrith (United Kingdom)); Mills, 
R.W.; Weaver, D.R. AEA Reactor Services, Winfrith (United King- 
dom). Jan 1992. [14p.] Source: OSTI; NTIS (US Sales Only); INIS. 

In comparing and averaging different measurements of a particu- 
lar quantity, the problem frequently arises of treating discrepant 
data. Ideally the evaluator should then study the experimental 
methods in detail, to try to resolve the discrepancies. This however 
is often either impractical or unsuccessful. An alternative statistical 
approach is outlined here, using the "normalized residual”. The the- 
oretical probability distribution of this quantity is compared with that 
observed for fission chain yield data from a recent evaluation by the 
authors. The use of the normalized residual in treating discrepant 
data is explained and compared with alternative methods. (author). 


14301 (ANL/EP/CP-77261) The data base of the standards 
and related cross sections after ENDF/B-VI. Poenitz, W.P. (Ar- 
gonne National Lab., IL (United States)); Carlson, A.D. Argonne 
National Lab., IL (United States). [1992]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93002924. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A brief description is given of the procedure used in the global 
evaluation of the standards and other important cross sections for 
ENDF/B-VI. The results of the evaluation are compared with new 
or revised experimental data. 





14302 (ANL/NDM-126) A basic evaluated neutronic data 
file for elemental scandium. Nuclear data and measurements se- 
ries. Smith, A.B. (Argonne National Lab., IL (United States)); 
Meadows, J.W.; Howerton, R.J. Argonne National Lab., IL (United 
States). Nov 1992. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93007489. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents an evaluated neutronic data file for ele- 
mental scandium, presented in the ENDF/B-VI format. This file 
should provide basic nuclear data essential for neutronic calcula- 
tions involving elemental scandium. No equivalent file was 
previously available. 


14303 (BNL-48177) High-energy pion beams: Problems 
and prospects. Chrien, R.E. Brookhaven National Lab., Upton, NY 
(United States). [1992]. 38p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9210287—1: Workshop on the future directions of physics at 
hadron beam facilities at higher energies, Santa Fe, NM (United 
States), 13 Oct 1992). Order Number DE93005592. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The investigation of relatively unexplored research areas with 
high energy pion beams requires new facilities. Presently existing 
meson factories such as LAMPF, TRIUMF and PSI provide insuffi- 
cient pion fluxes above the 3,3 resonance region for access to 
topics such as strangeness production with the (7, K) reaction, 
baryon resonances, rare meson decays, and nuclear studies with 
penetrating pion beams. The problems and prospects of useful 
beams for these studies will be reviewed, both for existing facilities 
such as the AGS and KEK, and for possible future facilities like 
KAON and PILAC. 


14304 (CEA-DAPNIA-SPhN-92-08) Measurement of giant 
resonances at zero degree: why and how. Gillibert, A. (CEA 
Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'Instrumentation Associee); Alamanos, N.; Auger, 
F.; Pierroutsakou, D.; Sida, J.L.; BlumenfeldCEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Astrophysique, de 
la Physique des Particules, de la Physique Nucleaire et de 
Instrumentation Associee. Mar 1992. [9p.] (CONF-920140—: 30. 
winter meeting on nuclear physics, Bormio (Italy), 27 Jan - 1 feb 
1992). Source: OSTI; NTIS (US Sales Only); INIS. 

Inelastic scattering of 84 MeV/u 70 projectiles have been used 
to excite the giant resonances in ®°Ni, “°Ca and 2° Pb. The experi- 
ment was performed at the Ganil facility. In this report, the authors 
explain the experimental method that they have used to measure 
giant resonance angular distribution around zero degree. 


14305 (CEA-DAPNIA-SPhN-92-09) Subthreshold kaon pro- 
duction in heavy ion collisions. Alamanos, N. (CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'Instrumentation Associee); Cassagnou, Y.; 
Mougeot, A.; Sida, J.L.; Julien, J.; Bianchi, L. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. d'Astrophysique, de 
la Physique des Particules, de la Physique Nucleaire et de 
l'Instrumentation Associee. Mar 1992. [6p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

We report on experiments measuring the kaon production cross 
section in collisions induced by a 92 MeV per nucleon argon beam. 
It is expected that at this incident energy kaons are a sensitive 
probe of the early stage of nuclear collisions. First results are com- 
pared to recent theoretical calculations. 


14306 (CEA-DAPNIA-SPP-92-01) Hera the new frontier. 
Feltesse, J. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d'Astrophysique, de la Physique des Particules, de 
la Physique Nucleaire et de I'Instrumentation Associee. Jan 1992. 
[102p.] (CONF-910836—: 19. Stanford Linear Accelerator Center 
(SLAC) summer institute on particle physics, Stanford, CA (United 
States), 5-16 Aug 1991). Source: OSTI; NTIS (US Sales Only); 
INIS. 

This lecture will present some salient aspects of the physics po- 
tentials with a strong emphasis on the new domain offered by 
HERA at very small x, the momentum fraction carried by the struck 
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quark inside the proton. In the next section (section 2) the theoreti- 
cal motivations and questions raised by Quantum Chromodynamics 
in this new domain will be approached at a phenomenological 
level. Section (3) is devoted to the measurement of x and Q* in 
the whole accessible domain at HERA energies from the scattered 
electron and hadron flow laboratory variables. In section (4), the 
various experimental methods to extract the gluon distribution are 
described. Other physics opportunities to test the standard model 
are briefly given in section (5). Finally, section (6) is devoted to a 
few examples of processes not expected by the standard model 
but within reach at HERA. 


14307 (CEA-DAPNIA-SPP-92-06) Background and _ effi- 
ciency a critical review: Photon radiation from quarks: 
background and efficiency in LEP experiments. Perez, P. CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'Instrumentation Associee. Mar 1992. [12p.] 
(CONF-9112106—: Workshop on photon radiation from quarks, An- 
necy (France), 2-3 Dec 1991). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The measurements of photons radiated by quarks (FSR) in the 
LEP experiments are compared. The aim of this talk is to describe 
how the experiments have extracted the FSR signal, monitored the 
background, studied the systematic errors, and computed their ac- 
ceptance corrections. Prospects on future are also sketched. 


14308 (CEA-DAPNIA-SPP-92-15) Target dependence of R 
measured in deep inelastic muon scattering. Milsztajn, A. NMC 
Collaboration. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Astrophysique, de la Physique des Particules, de 
la Physique Nucleaire et de I'instrumentation Associee. May 1992. 
[6p.] (CONF-9203154—: 27. Moriond meeting: quantum chromody- 
namics (QCD) and high energy hadronic interactions, Les Arcs 
(France), 22-28 Mar 1992). Source: OSTI; NTIS (US Sales Only); 
INIS. 

Results are presented on the difference of R, the ratio of longitu- 
dinally to transversely polarised virtual photon absorption cross 
sections, on deuterium and hydrogen targets. They are obtained by 
comparing the ratio of cross sections for the deep inelastic scatter- 
ing of muons from deuterium and hydrogen at 90 and 280 GeV 
incident energy. The results cover the range x=0.01-0.30, at a typi- 
cal Q? of 10 GeV?. The measured difference R°-RP shows no 
significant x-dependence and is compatible with zero, as well as 
with expectations from perturbative QCD. 


14309 (DOE/ER/40150-185, pp. 4-12) A construction of the 
N-N potential. Barkhuff, D. Southeastern Universities Research 
Association, Inc., Newport News, VA (United States). Continuous 
Electron Beam Accelerator Facility. [1990]. (CONF-9005104—: 5. 
annual Hampton University graduate studies at the Continuous 
Electron Beam Accelerator Facility summer school, Hampton, VA 
(United States), 29 May - 16 jun 1990). In Proceedings of the 
Hampton University Graduate Studies at the Continuous Electron 
Beam Accelerator Facility (HUGS at CEBAF). 205p. Order Num- 
ber DE92016511. Source: OSTI; NTIS; INIS. 

In an effort to understand the Nucleon-Nucleon interaction in 
terms of a quantum field theory phenomenon, we treat the ex- 
change of a single boson in analogy with electrodynamics. The 
authors would like to think of the interaction between nucleons as 
the result of the exchange of a virtual particle. This approach is not 
rigorous in nature, although it illuminates some of the most impor- 
tant features of the two nucleon interaction. 


14310 (DOE/ER/40444-5) Studies in Medium Energy 
Physics: Progress report, April 1, 1992-March 31, 1993. Hoff- 
mann, G.W.; McDonough, J.; Purcell, M.J.; Ray, R.L.; Read, D.M.; 
Worm, S.D. Texas Univ., Austin, TX (United States). Dept. of 
Physics. Dec 1992. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-88ER40444. Order Number 
DE93007305. Source: OSTI; NTIS; INIS; GPO Dep. 

Progress is briefly reported in the following areas: p + A preci- 
sion elastic forward-angle cross sections for 500- to 800-MeV p on 


4°Ca; precision measurement of Dyn for C(p, p) at 500 MeV; 
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design of a polarized nuclear target; search for very rare K, de- 
cays; search for the H dibaryon; experimental search for quark — 
gluon plasma; and theoretical work on proton — nucleus scattering. 


14311 (DOE/ER/40445-38) A search for the production of 
direct leptons in nucleon-nucleus and nucleus-nucleus colli- 
sions: Progress report, April 1, 1992—December 1, 1992. Kirk, 
P.N. (Louisiana State Univ., Baton Rouge, LA (United States). Dept. 
of Physics and Astronomy). Louisiana State Univ., Baton Rouge, 
LA (United States). Dept. of Physics and Astronomy; Louisiana 
State Univ. and Agricultural and Mechanical Coll., Baton Rouge, 
LA (United States). 15 Dec 1992. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-88ER40445. 
Order Number DE93007299. Source: OSTI; NTIS; INIS; GPO Dep. 

Activities included contributions to the AMY Collaboration, the 
transverse energy detector, the Di-Lepton Spectrometer, with em- 
phasis on the single-lepton experiment. Elastic and inelastic 
scattering differential cross sections and total cross sections are 
shown for z+ and z— on ®Be and C. 


14312 (DOE/ER/40610-T1) Neutron cross section stan- 
dards and instrumentation: Annual report. National Inst. of 
Standards and Technology, Gaithersburg, MD (United States). 1 
Sep 1992. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al05-91ER40610. Order Number 
DE93007675. Source: OSTI; NTIS; INIS; GPO Dep. 

This report from the National Institute of Standards and Technol- 
ogy contains a summary of the accomplishments of the Neutron 
Cross Section Standards and Instrumentation Project during the 
second year of a three-year interagency agreement. This program 
includes a broad range of data measurements and evaluations. An 
emphasis has been focused on the '°B cross sections where seri- 
ous discrepancies in the nuclear data base remain. In particular, 
there are important problems with the interpretation of the helium 
gas production associated with diagnostic measurements of interest 
in nuclear technology. The enhanced use of this isotope for medi- 
cal treatment is also of significance. New measurements of neutron 
reaction cross sections for '°B are in progress in collaboration with 
scientists at the Oak Ridge National Laboratory. New experiments 
are in progress on the important dosimetry standards °57Np(n,f) and 
23°Pu(n,f) below 1 MeV neutron energy. In addition, new measure- 
ments of charged-particle production in basic biological elements 
for medical applications are underway. Further measurements are 
planned or in progress in collaborations which include fission frag- 
ment energy and angular distributions, and neutron energy spectra 
and angular distributions from neutron-induced fission. Also mea- 
surements of angular distributions of neutrons from scattering on 
protons, and determinations of capture cross section of gold are 
planned for a later time. Data evaluation will shift to include a uni- 
fied international effort to motivate new measurements and 
evaluations. In response to the requests of the measurement com- 
munity, NIST is beginning the formation of a national depository for 
fissionable isotope mass standards. This action will preserve for fu- 
ture measurements the valuable and irreplaceable critical samples 
whose masses and composition have been carefully determined 
and documented over the past 30 years of the nuclear program. 


14313 (ETDE-IT—-93-46) Photon absorption and scattering 
cross sections by triaxal nuclei. Maino, G.; Bortolani, E. ENEA, 
Bologna (Italy). Centro di Calcolo. 1991. 31p. Order Number 
DE93769391. Source: OSTI; NTIS (US Sales Only); INIS. 

A group-theoretical formalism was developed and implemented 
in a fast routine in order to deal with photon induced reactions on 
triaxial nuclei in the energy region dominated by by the giant dipole 
resonance (GDR), which typically ranges between 10 and 30 MeV. 
This approach is based on the interacting boson model of nuclear 
structure, allowing for coupling between GDR and low-lying collec- 
tive modes of the nucleus. lsospin degree of freedom can also be 
included in the calculations. The code computes total photoabsorp- 
tion cross sections in the GDR region, (y,p) and (y,n) cross 
sections in the limit of exact isospin symmetry, and elastic and in- 
elastic (to the first 2+ excited levels) photon scattering distributions. 
Use is made of group-theoretical techniques to deduce simple ex- 
pressions for GDR excitation energies and dipole transition 
strengths; cross sections are then evaluated by means of the usual 
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formalism in terms of nuclear polarizing capability. The routine as- 
sumes a simple form for the low energy spectrum of triaxial nuclei, 
corresponding to the exact SU(3) dynamic symmetry of the inter- 
acting boson model; moreover, isospin, when included, is assumed 
to be a good quantum number. The software package used allows 
the evaluation of photon absorption and scattering cross sections 
by a given nucleus, including the execution of two plots, in less 
than 10 seconds. 


14314 (FEl-2157) Chance structure of probability of 
induced fission of the pre-actinides. Rastopchin, E.M. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (Russian Federation). Fiziko-Ehnergeticheskij Inst. 1991. 
[17p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The paper considers the application of diffusion fission model for 
the description of experimental pre-actinide fissility. A particular at- 
tention is paid to a chance structure of induced fission probability. 
The calculational results of emission-fission probability energy de- 
pendence and an average number of prefission neutrons for the 
Pb(a, znf) reaction are presented. 13 refs.; 5 figs. 


14315 (GSI-92-02) GSI research and development pro- 
gramme 1992 (including programme budget). Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany). 1992. 71p. (In 
German). Order Number DE93769043. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The main points on UNILAC will be preparatory experiments on 
the synthesis of the element 110 and the study of ete'- pair gen- 
eration for heavy ion impacts on the Coulomb barrier. Experiments 
on beam fragmentation, to generate and apply radioactive beams 
and for producing mesons and antiprotons below the threshold will 
be to the fore at SIS. The central detector of the 4 2 detector for 
exclusive particle production studies will also be set to work. Up to 
now, the electron cooling and storage experiments have shown, in 
the main, how heavy ion beams such as ?°Ne, “Ar, kr, 19®Xe 
and ®°°Bj are stored and can be cooled with electron beams to the 
highest phase space densities (A p/p ~ 10-®, « ~ 0.3 + mm x 
mrad). The cooling experiments will be continued, particularly in or- 
der to research the conditions for beam condensation. In a series 
of experiments, electron-ion and laser-ion interaction processes 
such as radiation capture, dielectric recombination and laser- 
induced transitions are examined. Spectroscopy experiments on 
hydrogen- and helium-like heavy atoms to examined QED effects 
are being started. (orig.). 


14316 (GSI-92-26) Production below the threshold and re- 
absorption of neutral pions in the system 'Xe+'®7Au at 44 
MeV/u. Mayer, R.S. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Mainz Univ. (Germany). Fachbereich 18 - 
Physik. Nov 1992. 140p. (In German). Order Number DE93768862. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the framework of the TAPS collaboration at GANIL an experi- 
ment for the production of neutral pions in '*°Xe+1'9?Au collisions 
below the threshold for the production in the free nucleon-nucleon 
collision was performed. Both for x° and for hard photons from the 
data the inclusive cross sections for the production, energy and an- 
gular distributions as well as the velocity of the emitting source 
were derived. (orig/HSI). 


14317 (IAEA-NDS-139) The JENDL-3 sublibrary for gas 
production. Summary of contents. |AEA-NDS-Documentation 
Series. Nakagawa, T.; Narita, T. International Atomic Energy 
Agency, Vienna (Austria). Nuclear Data Section. Jan 1993. [2p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Summary of contents by H.D. Lemmel and H. Wienke. 

This document summarizes the contents of the JENDL-3 Subli- 
brary for Gas Production. This nuclear data library contains 
neutron-induced production cross-sections of hydrogen and helium 
nuclei for elements from 3-Li to 41-Nb. The library or retrievals of 
selected materials are available on magnetic tape from the IAEA 
Nuclear Data Section upon request. (author). 


14318 (IAEA-NDS—140) The JENDL-3 Sublibrary for 
Dosimetry. Summary of contents. [AEA-NDS-Documentation Se- 
ries. Nakazawa, M.; Kobayashi, K.; lwasaki, S.; Iguchi, T.; Sakurai, 
K.; Ikeda, Y.; Nakagawa, T. International Atomic Energy Agency, 





Vienna (Austria). Nuclear Data Section. Jan 1992. [2p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Summary of contents by H.D. Lemmel and H. Wienke. 

This document summarizes the contents of the JENDL-3 Subli- 
brary for Dosimetry. This nuclear data library contains neutron 
activation cross-sections for selected materials that are used for re- 
actor neutron dosimetry by foil activation. The library or retrievals 
of selected materials are available on magnetic tape from the IAEA 
Nuclear Data Section upon request. (author). 


14319 (INIS-mf-13430, pp. 179) Pion production via two- 
photon reactions. Jakob, H. (Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik); Schoeberl, F.F.; Lucha, W. Oesterreichische 
Physikalische Geselischaft, Vienna (Austria). 1992. [216p.] (In Ger- 
man). (CONF-9209309—-: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON-POSITRON COLLISIONS/ 
pions; CROSS SECTIONS; PIONS; PARTICLE PRODUCTION; 
QUARK MODEL 


14320 (INIS-mf—13430, pp. 179) Corrections to the neutron- 
electron scattering. Kopecky, S. (inst. fuer Kernphysik, Technische 
Univ. Wien, Vienna (Austria)); Riehs, P.; Harvey, J.A.; Hill, N.W. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1992. [216p.] (In German). (CONF-9209309-: 42. annual conven- 
tion of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 
1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRON REACTIONS/scattering; 
ATOMS; CROSS SECTIONS; LEAD 208; SCATTERING 


14321 (INIS-mf-13430, pp. 184) Nuclear physics and nu- 
clear data evaluation at the Institut fuer Radiumforschung und 
Kernphysik, Vienna, Austria. Vonach, H. (Vienna Univ. (Austria). 
Inst. fuer Radiumforschung und Kernphysik). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] (in Ger- 
man). (CONF-9209309-: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AUSTRIAN ORGANIZATIONS /research 
programs; CROSS SECTIONS; EVALUATED DATA; NEUTRON 
REACTIONS 


14322 (INIS-mf—13430, pp. 184) Fractal properties and fluc- 
tuations in high-energy p(p-bar) collisions. Weselka, D. 
(Oesterreichische Akademie der Wissenschaften, Vienna (Austria). 
Inst. fuer Hochenergiephysik); Buschbeck, B. Oesterreichische 
Physikalische Geselischaft, Vienna (Austria). 1992. [216p.] (in Ger- 
man). (CONF-9209309-: 42. annual! convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PROTON-ANTIPROTON INTERACTIONS/ 
particle production; FLUCTUATIONS; FRACTALS; MULTIPLICITY 


14323 (INIS-mf-13430, pp. 176) Surface thickness of a 
fireball from quark-gluon plasma. Buerger, W. (inst. fuer Kern- 
physik, Technische Univ. Wien, Vienna (Austria)); Faber, M.; 
Hackel, M.; Markum, H.; Mayer, S.; Mueller, M.; Schaler, M. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1992. [216p.] (In German). (CONF-9209309-: 42. annual conven- 
tion of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 
1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HEAVY ION REACTIONS/quark matter; 
HEAVY ION REACTIONS /relativistic range; LATTICE FIELD THE- 
ORY; NUCLEAR FIREBALL MODEL 
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14324 (INIS-mf-13498) Total neutron cross-section of U- 
238 as measured with filtered neutrons of 55 keV and 144 keV. 
Pham Zuy Hien; Vuong Huu Tan; Nguyen Phuoc Xuan. Nuclear 
Research Inst., Da Lat (Viet Nam). [1993]. [12p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the piercing horizontal channel of the Dalat nuclear research 
reactor a 98cm long silicon filter has been installed for producing 
quasi-monoenergetic neutrons of 55 keV and 144 keV. The flux in- 
tensities of the neutron beams are 4x10® n/cm?.s (55 keV) and 
1.2x10” n/cm?.s (144 keV). Filtered neutron beams are being uti- 
lized for the measurements of the resonance-averaged nuclear 
parameters. In the first experiments aiming partly at testing the ad- 
equacy of the experimental conditions total neutron cross-sections 
have been measured by transmission technique for U-238 and C- 
12 target nuclei. The data for U-238 obtained with the accuracy of 
about 1% were compared with the evaluated ENDF/B-IV data and 
the results of recent experimental works. (author). 4 figs, 6 refs, 2 
tabs. 


14325 (INS—935) Confirmation of the reported 330-keV 
electron line in e* + Th interactions with use of another kind 
of positron emitter. Sakai, M.; Fujita, Y.; Imamura, M.; Omata, K.; 
Gono, Y.; Miura, T.; Shimizu, S.; Chojnacki, S. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Jun 1992. 14p. Order 
Number DE93771285. Source: OSTI; NTIS; INIS. 

The reported 330-keV electron line in positron scatterings on a 
Th target has been reinvestigated with use of another kind of 
positron emitter of ®°Sr instead of ''®Te employed in the previous 
experiments. We have observed the same line with an energy of 
330.1+0.4 keV, a cross section of 158(1+0.22+0.25)mb and a full 
width at half maximum of 2.1+0.3 keV. The experimental results 
agree with the previous ones. (author). 


14326 (INS—-949) Nucleon molecular orbitals in heavy ion 
reactions. Imanishi, B.; Oertzen, W. von. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Oct 1992. 7p. Order Number 
DE93771176. Source: OSTI; NTIS; INIS. 

In nucieus-nucleus collisions there exists a large probability for 
the formation of the molecular orbitals of active nucleons in the 
scattering systems. In nuclear reactions the exact treatment of the 
relative motion and the account of the recoil effects due to the 
mass transfer are clearly more important for the nucleon molecular 
orbitals than for the electron molecular orbitals. In order to treat 
this problem, we discuss first our formalism for the dynamical 
treatment of the molecular orbitals by using the base functions em- 
ployed in the coupled-reaction-channel (CRC) method. Then, the 
rotating molecular orbital (RMO) representation for active nucleons 
is applied for the system '*C + 'SC and *S + °7Cl. We put special 
emphasis on a specific molecular orbital state, i.e., covalent 
molecule which appears as rotating stable state (k = 1/2) with good 
adiabaticity. (author). 


14327 (INS—952) Anomalously long-lived antiprotonic he- 
lium atom. Yamazaki, Toshimitsu. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Oct 1992. 13p. Order Number 
DE93771173. Source: OSTI; NTIS; INIS. 

Recently anomalously long-lived states of antiprotonic atoms in 
helium media have been discovered. The structure, formation/ 
reaction and spectroscopy of these metastable atoms are dis- 
cussed. (author). 


14328 (JAERI-M-92-122) Evaluation for photonuclear pro- 
duction cross sections, (1). Kishida, Norio (CRC Research Inst. 
Inc., Tokyo (Japan)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Aug 1992. 52p. (in Japanese). Order Number 
DE93771383. Source: OSTI; NTIS; INIS. 

Nuclear data evaluation about radioactive production cross sec- 
tions of photonuclear reactions, which are used in planning on 
maintenance work of electron accelerators, has been required in 
Japanese Nuclear Data Committee. This report represents a result 
of the first evaluation work about the photonuclear production cross 
sections which was performed in response to that requirement. The 
production cross sections of the following reactions were evalu- 
ated: °Na(+y,n)?2Na, 2°Mg(7,p)**Na, “8Ca(y,n)*?Ca, *°Ti(y,n)Ti, 
52Cr(-y,n)>'Cr, 55Min( (y,n)>*Mn, 5®Co(-+.n)°8Co, S8Ni(-y,n)°” Ni, 
®5Cu(y,n)Cu, %°2Zr(+7, n)®°Zr, 100Mo(7,n)®°Mo. The main reasons 
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why these reactions were selected are that the target nuclides are 
largely included in structural materials of the accelerators and the 
reactions have relatively large reaction cross sections. Range of in- 
cident gamma-ray energies is from the threshold energy to 140 
MeV. Photonuclear absorption cross sections were evaluated first. 
Second, branching ratios of (+7,n) and (+7,p) reactions were calcu- 
lated using the MCPHOTO code. Finally, the evaluated values of 
the production cross sections were obtained by making the product 
of the absorption cross sections and the branching ratins. On eval- 
uating the absorption cross sections, measured cross sections 
were mainly referred in the giant E1 resonance region, and the 
other hand, theoretical cross sections were only used in the quasi- 
deuteron absorption region. The calculated photoneutron cross 
sections show reasonable accordance with the measured data in 
the giant E1 resonance region. On the other hand, those in the 
quasi-deuteron absorption region cannot be compared with experi- 
mental data because of no measured cross sections. 


14329 (JINR-R-1-91-545) Formation of light fragments of 
Oxygen nucleus in '*Op-interactions at momentum 3.1 AxGeV/ 
c. Ameeva, B.U. (AN SSSR, Moscow (Russian Federation). Inst. 
Yadernykh Issledovanij); Botvina, A.S.; Buzdavina, N.A. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1991. [10p.] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental data for the multiplicity of — fragments of the 
oxygen nucleus (protons, deuterons, tritons, “Heo, *He2 nuclei), 
produced in 'Op-interactions at momentum Po=3.1 AxGeV/c and 
their dependence on the inelastic collisions characteristics are pre- 
sented. The data are compared with the results made in the frame 
of the cascade-fragmentation-evaporation model of proton-nucleus 
interactions. 6 refs.; 4 tabs. 


14330 (KFTI-91-4) A theory of “He(+,p)°H and “He(+,n)*He 
reactions at energies below the meson production 
threshold. Zayats, A.A.; Zolenko, V.A.;  Kasatkin, Yu.A.; 
Kirichenko, |.K.; Nagornyj, S.l. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [73p.] Source: OSTI!; NTIS (US Sales Only); INIS. 

The papers offers a theoretical approach to describe the main 
characteristics of the *He(y,N)T reaction at intermediate energies. 
In this approach, main attention is paid to meeting the require- 
ments of covariance and gauge invariance by including the vertex 
functions which take into account the structure of the He nucleus. 
The gauge invariance of the process amplitude is ensured by the 
dynamic gauge transformation of the proton polarization vector, 
whose form is specified by the type of the dependence on relative 
4-momenta of the vertex functions in s-, t- and u-channels. It is 
demonstrated that this procedure of attaining gauge invariance of 
the amplitude is equivalent to the introduction of the contact ampli- 
tude along with pole ones. Based on loop diagram calculations, 
final-state interaction effects were considered using the date on 
elastic NT-scattering phases. Good agreement between a variety 
of the experimental data obtained at Kharkov Institute of Physics 
and Technology is obtained. 40 refs.; 3 figs. (author). 


14331 (KFTI-92-36) Methods of experimental data process- 
ing on '*C and '®O multi-particle photodissociation reactions. 
Golubev, R.A.; Kirichenko, V.V.; Lapin, N.I.; Sanin, V.M.; 
Sheptulenko, E.V. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [14p.] (In Russian). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Problem of preliminary and final identification of y+'*C-43 and 
++'®O—4 reactions with nuclear photoemulsion help are consid- 
ered. Systematic and random errors in determination of pulses and 
angles of a-particle trajectories are investigated. Preliminary results 
on energy dependence of the reaction cross sections and energy 


correlations of particle secondary pairs are given. 24 refs.; 17 figs. 
(author). 


14332 


(KlYal-91-20) Internal energy evaluation of heavy 
nucleus super asymmetric fission products. Lendel, A.1.; 
Marinets, T.I.; Sikora, D.I.; Charnovich, E.I.; Yankanich, M.M. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1991. 
[10p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 
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The internal energy charge distributions of symmetric, asymmet- 
ric and super asymmetric (2<Z; <Zf/2) fission fragments of 224Ra, 
232Th, 232,238 \) 237Ne, 238 244 py 241 Am, 249CF, 52.256 .264njo are 
determined within the framework of statistical model. It is shown 
that at the mentioned nucleus fission the shell effects result in the 
rising of internal energy of fission fragments at following charges of 
light fragments: Z,;=35/40, Z;=2, Ay =4; Z,;=6, A,=14; Z;=10-17, 
Z,=22-27 corresponding to asymmetric and super asymmetric fis- 
sion. The super asymmetric fission product percentage yields are 
evaluated. 6 refs.; 2 figs.; 2 tables. (author). 


14333 (LA-UR-93-161) Fluid dynamical predictions for 
Au+Au collisions at AGS. Bravina, L. (Bergen Univ. (Norway). 
Dept. of Physics); Csernai, L.P.; Levai, P.; Strottmam, D. Los 
Alamos National Lab., NM (United States). [1993]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-930173-1: HIPAGS meeting, Cambridge, 
MA (United States), 14-17 Jan 1993). Order Number DE93007346. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Signatures of collective effects are studied in the Quark Gluon 
String Model and in the Fiuid Dynamical Model for Au + Au colli- 
sions at 11.6 A GeV. In the fluid dynamical model the dependence 
of measurables on the QGP formation in the EOS is pointed out, 
although the max. total amount of pure QGP formed is only 4 fm*® 
in these reactions. In QGSM the lifetime and extent of latent en- 
ergy in strings is studied. 


14334 (LA-UR-93-388) Hadron dynamics in high-energy 
pion-nucleus scattering. Johnson, M.B. Los Alamos National 
Lab., NM (United States). [1992]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-921001-—1: Fall meeting of the Division of Nuclear Physics 
of the American Physical Society, Santa Fe, NM (United States), 
14-17 Oct 1992). Order Number DE93007329. Source: OSTI; 
NTIS; INIS; GPO Dep. 

It is argued that pion-nucleus scattering at high energy (above 
300 MeV) is likely to be easier to interpret than it has been at 
lower energies where the Ag3 resonance dominates. We establish 
this by examining the relative importance of various dynamic ingre- 
dients of scattering theory for high-energy pions and comparing 
different versions of the theory: a “model-exact” microscopic optical 
model and an eikonal approximation. For nuclei as heavy as Ca, 
the eikonal theory is an excellent approximation to the full theory 
for the angular distribution out to the position of the second mini 
mum in the cross section. The prospects for using high-energy 
pions to examine modifications of nucleons and baryon resonances 
in nuclei, nuclear structure, exchange currents, short-range correla- 
tions, and to characterize pion propagation are discussed. 


14335 (LBL-33171) Detection of fragments arising from 
>10 GeV electron-nucleus collisions. Moltz, D.M. (Lawrence 
Berkeley Lab., CA (United States)); Griffioen, K.A.; van Bibber, K. 
Lawrence Berkeley Lab., CA (United States). Nov 1992. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098 ;W-7405-ENG-48. (CONF-9209279-3: 
International seminar on high energy physics problems, Dubna 
(Russian Federation), 7-12 Sep 1992). Order Number 
DE93007725. Source: OSTI; NTIS; INIS; GPO Dep. 

Much is understood about the interaction of both high energy 
electrons with nucleons and lower energy electrons with nucleons 
and nuclei. Although a number of experiments involving high en- 
ergy inelastic scattering of electrons from quarks bound in nuclei 
have been performed, many interpretations of the data are still dis- 
cussed. A project called PEGASYS was conceived at PEP to 
further investigate this physics. Unfortunately, the termination of 
PEP operations curtailed this experiment and much of the physics 
remains unexplored. In this paper we present some details of one 
proposed part of this project (tagged nuclear structure functions) 
and some considerations made in designing a detector suitable for 


observing very low momentum nuclear fragements around a cold- 
cluster gas target. 


14336 (LBL-33238) Multifragmentation: Surface instabili- 
ties or statistical decay. Moretto, L.G.; Tso, K.; Delis, D.; Colonna, 
N.; Wozniak, G.J. Lawrence Berkeley Lab., CA (United States). 
Nov 1992. 12p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract AC03-76SF00098. (CONF-9209306-1: In- 
ternational School of Nuclear Physics on heavy ion collisions at 
intermediate and relativistic energies, Sicily (Italy), 7-16 Sep 1992). 
Order Number DE93007700. Source: OSTI; NTIS; INIS; GPO Dep. 
Boltzmann-Nordheim-Vlasov calculations show multifragmenta- 
tion that seems to originate from surface instabilities. These 
instabilities are traced to a sheet instability caused by the proximity 
interaction. Experimental data, on the other hand, suggest that 
multifragmentation may be dominated by phase space. 


14337 (LBL-33345) Results from the NA36 on strangeness 
production in 200 GeV/c per nucleon S + Pb and p + Pb reac- 
tions. Greiner, D.E. NA36 Collaboration. Lawrence Berkeley Lab., 
CA (United States). Jul 1992. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098 
;FG02-91ER40652. Grant: GR/F-40065. (CONF-9207169-3: 22. 
international symposium on multiparticle dynamics, Santiago de 
Compostela (Spain), 13-17 Jul 1992). Order Number DE9300771 1. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Recent results from CERN experiment NA36 are discussed and 
compared with models. These results refer to reactions of sulfur 
and protons of momentum 200 GeV/c per nucleon on a lead tar- 
get. The A spectrum for the sulfur beam was found to peak at 
mid-rapidity rather than target rapidity as observed in the proton 
induced reactions. This result indicates different reaction mecha- 
nisms are active. We discuss in some detail the analysis methods 
used. The data are consistent with the assumption of a fireball of 


high strangeness content being created at mid-rapidity in S + Pb 
reactions. 


14338 (LUNFD6-NFFK-1004) Particle production in hot and 


dense nuclear matter. Eklund, A. Lund Univ. (Sweden). Dept. of 
Cosmic and Subatomic Physics. Aug 1992. [59p.] Source: OSTI; 
NTIS; INIS. 

The charged particle production in heavy ion reactions at 200 A 
GeV has been studied for projectiles of '©O and °*S on targets of 


Al, Cu, Ag and Au. Up to 700 charged particles are measured in 
the pseudorapidity region -1.7 < n < 4.0 for central collision of 
32S4Au. The measured particle density is used to estimate the en- 
ergy density attained in central collisions and gives a values of ~2 
GeV/fm>. This is close to the energy density predicted for the 
phase transition from hadronic matter to a quark-gluon plasma. To 
measure the large number of charged particle produced, finely 
granulated detector systems are employed. Streamer tube detec- 
tors with pad readout and large area, multi-step avalanche 
chambers with optical readout have been developed for the mea- 
surements. The widths of the pseudorapidity distributions of 
charged particles increase with decreasing centrality of the collision 
as well as with increasing mass of the target nucleus. This behav- 
iour is assumed to be due to the target fragmentation. The 
Monte-Carlo model for nucleus-nucleus collisions, VENUS 3.11, 
which includes rescattering, is in reasonable agreement with the 
data. The yield of charged particles for central collisions of the 
heavy targets with °°S is found to be proportional to the target 
mass, A, at target rapidity. At midrapidity it is approximately pro- 
portional to A°->. At midrapidity the charged particle measurements 
are supplemented by measurements of the transverse energy. The 
dimensionless, normalized variances of the multiplicity and trans- 
verse energy distributions are, to a large extent, governed by the 
collision geometry. The change in the normalized variance when 
studying the charged particle distribution in a narrow angular region 
is explained as being of statistical nature. (au). 


14339 (UCRL-—53929-90, pp. 125-128) lodine (p,n) and (d2n) 
excitation functions. West, H.I. Jr.; Nuckolis, R.M.; Mustafa, 
M.G.; Lanier, R.G. Lawrence Livermore National Lab., CA (United 
States). 1991. In Nuclear test-experimental science annual report, 
Fiscal year 1990. 194p. Order Number DE92014082. Source: 
OSTI; NTIS; INIS. 

This paper reports accurate excitation functions for the 
127\(p,n)'*?Xe and 1'27\(d,2n)'?’Xe reactions. A literature search 
was performed to locate prior results and statistical model calcula- 
tions were applied to obtain good estimates of the cross sections. 
Theoretical data was compared with new and previous data. 13 
refs., 3 figs., 1 tab. 
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14340 (UCRL-53929-90, pp. 128-131) Bromine (p,n), (d,2n), 
and (d,p) excitation functions. West, H.|. Jr.; Nuckollis, R.M.; 
Hudson, B.C.; Ruiz, B; Mustafa, M.G.; Lanier, R.G. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

Accurate cross sections are now available for diagnostics for the 
79.81 Br(p,n)79-81Kr and the 79-8'Br(d,2n)”°-8"Kr reactions, subject to 
a calibration uncertainty for the §'Br work. Further modeling will be 
required for understanding of the ’°Br(d,2n)’°Kr excitation function. 
A literature search was conducted to help in comparing theoretical 
and experimental data with previous results. 9 refs., 4 figs. 


14341 (UCRL-53929-90, pp. 151-155) Superdeformation in 
the Hg-TI-Pb region. Henry, E.A. (Univ., of Kentucky, Lexington 
(US)); Becker, J.A.; Yates, S.W.; Wang, T.F.; Kuhnert, A.C.; 
Brinkman, M.J.; Cizewski, J.A.; Deleplanque, M.A.; Diamond, R.M.; 
Stephens, F.S.; Azaiez, F.; Korten, W.; Draper, J.E. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

The phenomenon of superdeformation in the region of neutron- 
deficient mercury, thallium, and lead nuclei was identified. 
Experiments showed that the fission isomers were neither of the 
high-spin type nor caused by small transition energies. The con- 
cept of shape isomerism was proposed to explain these nuclear 
states. Although significant understanding of nuclei at large defor- 
mation is emerging, many questions remain to be addressed. SD 
bands have been identified in data from heavy-ion reactions accu- 
mulated with large multidetector arrays. Although spin of the SD 
band members is an important property, it has only been estab- 
lished indirectly. Research is being continued in describing nuclei 
at large deformartions. 15 refs., 5 figs., 1 tab. 


14342 (UCRL-—53929-90, pp. 158-162) Detalled balance vs 
direct photonuclear calculations in the astrophysical 
p-process. Gardner, D.G.; Gardner, M.A. Lawrence Livermore Na- 
tional Lab., CA (United States). 1991. In Nuclear test-experimental 
science annual report, Fiscal year 1990. 194p. Order Number 
DE92014082. Source: OSTI; NTIS; INIS. 

The directly computed stellar rates for the astrophysical p- 
process reactions were found to be about 2 to 3 times the rates 
inferred from the detailed balance for target 'S'Eu. Data leading to 
this result are included in this report. Other target isotopes and 
more complete stellar photonuclear calculations are under study to 
elucidate the origin of this difference. 7 refs., 3 figs. 


14343 (UCRL-53929-90, pp. 166-168) Delayed fission of 
228Np. Hall, H.L. (Lawrence Berkeley Lab., CA (US)); Baisden, 
P.A.; Palmer, C.E.A.; Hoffman, D.C.; Gregorich, K.E.; Henderson, 
R.A.; Gannett, C.M.; Leyba, J.D.; Czerwinski, K.R.; Kadkhodayan, 
B.; Kreek, S.A.; Hannink, N.J.; Lee, D.M.; Nurmia, M.J. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

These studies have concentrated on a subset of delayed fission 
called electron capture delayed fission which can occur in neutron- 
deficient heavy elements. Nuclei that display this decay mode can 
be produced in accelerators and studied using rapid radiochemical 
and spectroscopic techniques. In this research, **°Np was exam- 
ined to elucidate half-life and fission properties of these nuclei. 11 
refs., 3 figs. 


14344 (UCRL-53929-90, pp. 172-174) Spontaneous-fission 
properties of 4No. Hulet, E.K.; Wild, J.F.; Lougheed, R.W.; 
Moody, K.J.; Dougan, R.J. Lawrence Livermore National Lab., CA 
(United States). 1991. In Nuclear test-experimental science annual 
report, Fiscal year 1990. 194p. Order Number DE92014082. 
Source: OSTI; NTIS; INIS. 

In this continuing study of the spontaneous-fission properties of 
the very heaviest elements, a mode of fission has been discovered 
characterized by a broadly symmetric mass distribution and total ki- 
netic energies of about 200 MeV for the fragments. In this study, 
nobelium isotopes were investigated from the low-N side to deter- 
mine where the transition begins for this mode of fission. 24No 
activity was produced from two different reactions. The only hint of 
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a transition to a different fission mode was that the mass distibu- 
tion for 254No spontaneous-fission events with total kinetic energy 
greater than 210 MeV was broadly symmetric rather than definitely 
symmetric as for those events of 25*No with the same total kinetic 
energy. 7 refs., 4 figs. 


14345 (UCRL-53929-90, pp. 177-180) Fission in heavy-ion 
collisions at intermediated energies. Begemann-Blaich, M. 
(Gesellschaft fuer Schwerionenforschung, Darmstadt (DE)); Blaich, 
T.; Fowler, M.M.; Wilhelmy, J.B.; Britt, H.C.; Fields, D.J.; Hansen, 
L.F.; Namboodiri, M.N.; Sangster, T.C.; Fraenkel Z. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

The study of heavy-ion collisions at intermediate energies often 
provides a useful probe for reaction dynamics. As part of the re- 
search on fragmentation in heavy-ion collisions at 50 to 1000 MeV/ 
nucleon, the authors have studied fission decay in the reactions of 
niobium and iron projectiles with gold, tantalum, and thorium tar- 
gets. Correlations of fission fragments with forward-going projectile 
fragments and with light charged particles indicate that the nuclei 
undergoing fisson in these reactions are target residues formed in 
predominantly peripheral collisions. 12 refs., 4 figs., 1 tab. 


6635 Nuclear Mass Ranges 


Refer also to citation(s) 13354, 13612, 13624, 14231, 14273, 
14275, 14276, 14281, 14286, 14287, 14289, 14296, 14298, 14299, 
14302, 14304, 14305, 14311, 14312, 14314, 14315, 14316, 14324, 
14325, 14328, 14331, 14332, 14333, 14337, 14339, 14340, 143417, 
14342, 14343, 14344, 14347, 14362, 14363, 14368 


6636 Radiation Physics 
Refer also to citation(s) 12610, 12619, 12621, 12622, 14301 


14346 (BNL-48129) The effects of low-energy scattering 
on positron implantation. Ritley, K.A. (Dept. of Physics and Ma- 
terials Research Laboratory, Univ. of Illinois, Urbana, IL (United 
States)); Lynn, K.G.; Ghosh, V.; Welch, D.O. Brookhaven National 
Lab., Upton, NY (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-920829-2: 5. international workshop on 
slow-positron beam techniques for solids and surfaces, Jackson, 
WY (United States), 6-10 Aug 1992). Order Number DE93005537. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Existing Monte Carlo models are capable of simulating the be- 
havior of positrons incident at keV energies, then following the 
energy loss process to arbitrary final kinetic energies of from 20 eV 
to 100 eV. This work describes a Monte Carlo simulation of the fi- 
nal stages of positron thermalization in Al, from 25 eV to thermal 
energies, via the mechanisms of conduction-electron and longitudi- 
nal acoustic phonon scattering. The latter stages of thermalization 
can have important effects on the stopping profiles and mean 
depth. A novel way to obtain information about positron energy 
loss by considering the time-evolution of a point-concentration 
(delta-function distribution) of positrons is described. The effects of 
a positive positron work function are examined for the first time in 
the context of a positron Monte Carlo calculation. Finally, some is- 
sues relating to the agreement of Monte Carlo calculations with 
experimental data are discussed. 6 figs., 16 refs. 


14347 (CEA-CONF-11155) Qualification and improvement 
of iron ENDF/B-VI and JEF-2 evaluations by interpretation of 
the Aspis Benchmark. Zheng, S.H.; Kodeli, |.; Raepsaet, C.; Diop, 
C.M.; Nimal, J.C.; Monnier, A. CEA Centre d’Etudes de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1992. [8p.] (CONF-9210303-—: International symposium on Nuclear 
Data Evaluation Methodology, Brookhaven, NY (United States), 12- 
16 Oct 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the present study is to contribute to the validation of 
the new evaluated nuclear data files like ENDF/B-VI or JEF-2.2. 
The new cross-section evaluation for iron isotopes are of particular 
interest for the nuclear community, since it is well known that the 
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ENDF/B-IV data underestimate the neutron flux on deep penetra- 
tion problems. The performances of the new nuclear data libraries 
are compared with those of ENDF-B-IV. The ASPIS benchmark, 
where the neutron transports through more than one meter iron 
plate, was chosen for this study. The cross-section libraries were 
produced by the THEMIS/NJOY (ref 1) processing system and the 
transport calculations were carried out using the 3D Monte-Carlo 
code TRIPOLI. The influence of different multigroup cross-section 
representations was investigated. Finally, sensitivity, uncertainty 
and data adjustment analyses were carried out to obtain some ad- 
ditional informations about the quality of the cross-section data in 
ENDF/B-VI files. The analyses were performed using the code 
package set up of different modules, either developed at CEA or 
obtained from the NEA Data Bank. The adjustment indicated that 
some modifications have to be introduced to the neutron cross- 
sections of iron and the whole calculations were repeated with the 
adjusted set of cross sections. The comparison of the results of the 
uncertainty and the adjustment analyses applied to ENDF/B-IV and 
ENDF/B-VI iron data permits to establish the progress made and 
gives some indications about the state-of-the-art of the cross- 
section data. 


14348 (CEA-N-2701) Heavy nucleus resonant absorption 
in heterogeneous lattices: Il. Physics qualifications. Tellier, H.; 
Coste, M.; Raepsaet, C.; Van der Gucht, C. CEA Centre d'Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Mecanique et de 
Technologie. Nov 1992. [57p.] (In French). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The new self shielding formalism which is implemented in the 
transport code APPOLO 2 allows to compute the space and the 
energy dependence of the resonant absorption rate inside a fuel 
rod. As it does not exist any experimental result to check such a 
computation, we used very sophisticated reference calculations to 
check the self shielding formalism. Two kinds of reference calcula- 
tion were used: a multi-group slowing down calculation with a very 
detailed energy mesh and a MONTE CARLO computation with 
point wise cross sections. The purpose of this study is a compari- 
son of the self-shielding result with the ones of the two reference 
calculations. The geometry of the fuel element is the one of a light 
water-reactor and the resonant nuclei are the most important self- 
shielded nuclei: 238U, 232Th or 240Pu. The reactor agreement 
between the three kinds of calculations is very satisfactory for the 
nominal water density and for a reduced water density which simu- 
lates incidental operating conditions. 


14349 (CTH-RF-92) Thermal neutron diffusion cooling co- 
efficient for plexiglass. Drozdowicz, K. Chalmers Univ. of 
Technology, Goeteborg (Sweden). Dept. of Reactor Physics. Aug 
1992. [46p.] Source: OSTI; NTIS; INIS. 

The thermal neutron diffusion cooling coefficient is a macro- 
scopic material parameter. It is needed for description of the decay 
of the thermal neutron pulse in a medium and gives information of 
the diffusion cooling of the thermal neutron spectrum in a bounded 
volume. Experimental results from various measurements for plexi- 
glass are overviewed in the paper. A method for theoretical, exact 
calculation of the parameter is presented. The formula utilizes 
some other thermal neutron parameters and a cooling function, i.e. 
the function which describes the deviation of the neutron spectrum 
in a bounded system from the distribution in an infinite one. The 
energy dependence of the function is obtained numerically from re- 
lations which results from the eigenvalue problem of the scattering 
operator when both the decay constant and the spectrum of the 
thermal neutron flux are developed on powers of the geometrical 
buckling. The case of a 1/r absorption cross section is considered. 
The calculation utilizes a synthetic scattering function elaborated 
for hydrogenous media by GRANADA (1985). The influence of 
some quantities used in the calculation on the final result is investi- 
gated. The obtained value of the diffusion cooling coefficient for 
plexiglass is C = 6514 cm*s—' at the temperature of 20 degrees 
C. The uncertainty is estimated to be + 100 cm‘s~—' within the 
physical model of the scattering kernel used. (au). 


14350 (ECN-I-92-032) ECNJEFI. A JEFI based 219-group 
neutron cross-section library: User’s manual. Stad, R.C.L. van 
der; Gruppelaar, H. Netherlands Energy Research Foundation 





(ECN), Petten (Netherlands). Jul 1992. [23p.] Source: OSTI; NTIS; 
INIS. 

This manual describes the contents of the ECNJEF1 library. The 
ECNJEF1 library is a JEF1.1 based 219-group AMPX-Master li- 
brary for reactor calculations with the AMPX/SCALE-system, e.g. 
the PASC-3 system as implemented at the Netherlands Energy Re- 
search Foundation in Petten, Netherlands. The group cross-section 
data were generated with NJOY and NPTXS/XLACS-2 from the 
AMPX system. The data on the ECNJEF1 library allows resolved- 
resonance treatment by NITAWL and/or unresolved resonance 
self-shielding by BONAMI. These codes are based upon the Nord- 
heim and Bondarenko methods, respectively. (author). 10 refs., 7 
tabs. 


14351 (FEl-2164) Asymptotic parameters of neutron diffu- 
sion in lenear-anisotropic scattering. Sokolova, N.G.; Stumbur, 
Eh.A.; Milyutina, Z.N. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst. 1991. [21p.] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The asimptotic neutron diffusion in multiplying media with a 
linear-anisotropic scattering is considered. For determination of 
buckling a rigorous equation is presented. By means of that and 
benchmark critical thickness was determined the extrapolation 
lengths. A simple interpolation formula in order to computation of 
these lengths is received. This way of calculation gives the critical 
dimensions with precision to 0,4%. 12 refs.; 4 figs.; 2 tabs. 


14352 (IFVE-ORI-91-118) Extension of the MARS 10 pro- 
gram complex possibilities. Bajshev, |.S.; Kurochkin, 1.A.; 
Mokhov, N.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. [12p.] (In Russian). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper described briefly a simulation of low energy neutrons 
transport, photoneutrons production, radioactivation by hadrons 
and edge scattering of charged incident particles under high en- 
ergy hadronic cascades calculations in the frame of the MARS 10 
code system. Corresponding improvement of the system possibili- 
ties is shown. 22 refs.; 8 figs. 


14353 (KFTI-91-2) On the possibility of actinide radiation 
reprocessing by high intensive neutron fluxes of different en- 
ergies. Mushnikov, V.N.; Shilyaev, B.A.; Ozhigov, L.S.; Neklyudov, 
I.M.; Khizhnyak, N.A.; Pasechnik, S.G. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. 
[19p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Transmutation of long-lived fission products and actinides by 
neutrons is an alternative of waste removal. An analysis of actinide 
radiation reprocessing with high intensive (up to 3x10'7 n/cm2xs) 
neutron fluxes with energy spectra identical to those which are in 
existence and may be in alternative nuciear power installations is 
given. For equal radiation reprocessing rate the high intensive fast 
neutron sources based on Li(d,n) and Be(d,n) stripping reactions 
have an advantage since they permit to reprocess the largest 
quantity of initial actinides with minimal level of daughter transura- 
nium element formation. 23 refs.; 6 figs.; 14 tables. (author). 


14354 (ORNU/RSIC-54, pp. 39-47) COGEDIF - automatic 
TORT and DORT input generation from MORSE combinatorial 
geometry models. Castelli, R.A. (Knolls Atomic Power Lab., Sch- 
enectady, NY (US)); Barnett, D.A. Oak Ridge National Lab., TN 
(United States). Radiation Shielding Information Center. Jun 1992. 
(CONF-920277-: Deterministic methods seminar and TORT 
workshop, Oak Ridge, TN (United States), 4-6 Feb 1992). In Deter- 
ministic methods in radiation transport: A compilation of papers 
presented February 4-5, 1992. 171p. Order Number DE92019067. 
Source: OSTI; NTIS; INIS. 

COGEDIF is an interactive utility which was developed to auto- 
mate the preparation of two and three dimensional geometrical 
inputs for the ORNL-TORT and DORT discrete ordinates programs 
from complex three dimensional models described using the 
MORSE combinatorial geometry input description. The program 
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creates either continuous or disjoint mesh input based upon the in- 
tersections of user defined meshing planes and the MORSE body 
definitions. The composition overlay of the combinatorial geometry 
is used to create the composition mapping of the discretized geom- 
etry based upon the composition found at the centroid of each of 
the mesh cells. This program simplifies the process of using 
discrete orthogonal mesh cells to represent non-orthogonal geome- 
tries in large models which require mesh sizes of the order of a 
million cells or more. The program was specifically written to take 
advantage of the new TORT disjoint mesh option which was devel- 
oped at ORNL. 


14355 (ORNURSIC-54, pp. 61-67) History of the RSIC 
seminar-workshops. Maskewitz, B.F. (Oak Ridge National Lab., 
TN (US)). Oak Ridge National Lab., TN (United States). Radiation 
Shielding Information Center. Jun 1992. (CONF-920277-: Deter- 
ministic methods seminar and TORT workshop, Oak Ridge, TN 
(United States), 4-6 Feb 1992). In Deterministic methods in radia- 
tion transport: A compilation of papers presented February 4-5, 
1992. 171p. Order Number DE92019067. Source: OSTI; NTIS; 
INIS. 

The RSIC concept of the ‘ seminar-workshop’ as a means to re- 
view the state-of-the-art of specific computing technology and to 
transmit a great deal of information to a large number of people in 
a short period of time evolved over a 30-year period. This paper 
presents the background leading to the development of the 
concept and details the history of the seminars and workshops or- 
ganized by RSIC staff members through the years, 1965 - 1992. 


14356 (ORNL/RSIC-54, pp. 71-82) Improved treatment of 
two-dimensional neutral particle transport through voids within 
the discrete ordinates method by use of generalized view fac- 
tors. Brockmann, H. (Forschungszentrum Juelich GmbH (DE)). 
Oak Ridge National Lab., TN (United States). Radiation Shielding 
Information Center. Jun 1992. (CONF-920277-: Deterministic 
methods seminar and TORT workshop, Oak Ridge, TN (United 
States), 4-6 Feb 1992). In Deterministic methods in radiation trans- 
port: A compilation of papers presented February 4-5, 1992. 171p. 
Order Number DE92019067. Source: OSTI; NTIS; INIS. 

Using the discrete ordinates method for the treatment of neutral 
particle transport through voids serious flux distortions may occur 
due to the restricted streaming of particles along discrete direc- 
tions. For mitigating this type of ray effect the method of view 
factors is proposed which has been developed in the theory of 
thermal radiation for describing the radiant exchange among sur- 
faces. In order to apply this method to transport theory generalized 
view factors are defined which regard the angular dependence of 
the radiation leaving the surfaces. The generalized view factors are 
calculated analytically for r-z cylinder geometries and by applying 
the view factor algebra. The method was realized in the discrete 
ordinates transport code DOT 4.2 and applied to an r-z analogue 
of the S | S (Square-In-Square) sample problem. The results of the 
proposed method are compared with those calculated by the com- 
mon discrete ordinates method and the Monte Carlo method. 


14357 (ORNL/RSIC—54, pp. 83-94) CEPXS/ONELD: A one- 
dimensional coupled electron-photon discrete ordinates code 
package. Lorence, L.J. Jr. (Sandia National Lab., Albuquerque, 
NM (US)); Morel, J.E. Oak Ridge National Lab., TN (United 
States). Radiation Shielding Information Center. Jun 1992. (CONF- 
920277-: Deterministic methods seminar and TORT workshop, 
Oak Ridge, TN (United States), 4-6 Feb 1992). In Deterministic 
methods in radiation transport: A compilation of papers presented 
February 4-5, 1992. 171p. Order Number DE92019067. Source: 
OSTI; NTIS; INIS. 

CEPXS/ONELD is a discrete ordinates transport code package 
that can model the electron-photon cascade from 100 MeV to 1 
keV. The CEPXS code generates fully-coupled multigroup- 
Legendre cross section data. This data is used by the 
general-purpose discrete ordinates code, ONELD, which is derived 
from the Los Alamos ONEDANT and ONBTRAN codes. Version 
1.0 of CEPXS/ONELD was released in 1989 and has been primar- 
ily used to analyze the effect of radiation environments on 
electronics. Version 2.0 is under development and will include user- 
friendly features such as the automatic selection of group structure, 
spatial mesh structure, and Sy order. 
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14358 (ORNL/RSIC-54, pp. 117-130) Los Alamos neutral 
particle transport codes: New and enhanced capabilities. Al- 
couffe, R.E. (Los Alamos National Lab., Albuquerque, NM (US)); 
Baker, R.S.; Brinkley, F.W.; Clark, B.A.; Koch, K.R.; Marr, D.R. 
Oak Ridge National Lab., TN (United States). Radiation Shielding 
Information Center. Jun 1992. (CONF-920277-: Deterministic 
methods seminar and TORT workshop, Oak Ridge, TN (United 
States), 4-6 Feb 1992). In Deterministic methods in radiation trans- 
port: A compilation of papers presented February 4-5, 1992. 17 1p. 
Order Number DE92019067. Source: OSTI; NTIS; INIS. 

We present new developments in Los Alamos discrete-ordinates 
transport codes and introduce THREEDANT, the latest in the 
series of Los Alamos discrete ordinates transport codes. THREE- 
DANT solves the multigroup, neutral-particle transport equation in 
X-Y-Z and R-@-Z geometries. THREEDANT uses computationally 
efficient algorithms: Diffusion Synthetic Acceleration (DSA) is used 
to accelerate the convergence of transport iterations, the DSA so- 
lution is accelerated using the multigrid technique. THREEDANT 
runs on a wide range of computers, from scientific workstations to 
CRAY supercomputers. The algorithms are highly vectorized on 
CRAY computers. Recently, the THREEDANT transport algorithm 
was implemented on the massively parallel CM-2 computer, with 
performance that is comparable to a single-processor CRAY-YMP 
We present the results of THREEDANT analysis of test problems. 


14359 (ORNL/RSIC—54, pp. 133-143) The development of a 
collapsing method for the mixed group and point cross 
sections and its application on multi-dimensional deep pene- 
tration calculations. Bor-Jing Chang (National Tsing Hua Univ., 
Taiwan (CN)); Yen-Wan H. Liu. Oak Ridge National Lab., TN 
(United States). Radiation Shielding Information Center. Jun 1992. 
(CONF-920277-: Deterministic methods seminar and TORT 
workshop, Oak Ridge, TN (United States), 4-6 Feb 1992). In Deter- 
ministic methods in radiation transport: A compilation of papers 
presented February 4-5, 1992. 171p. Order Number DE92019067. 
Source: OSTI; NTIS; INIS. 

The HYBRID, or mixed group and point, method was developed 
to solve the neutron transport equation deterministically using de- 
tailed treatment at cross section minima for deep penetration 
calculations. Its application so far is limited to one-dimensional 
calculations due to the enormous computing time involved in multi- 
dimensional calculations. In this article, a collapsing method is 
developed for the mixed group and point cross section sets to pro- 
vide a more direct and practical way of using the HYBRID method 
in the multi-dimensional calculations. A testing problem is run. The 
method is then applied to the calculation of a deep penetration 
benchmark experiment. It is observed that half of the window effect 
is smeared in the collapsing treatment, but it still provide a better 
cross section set than the VITAMIN-C cross sections for the deep 
penetrating calculations. 


14360 (ORNL/RSIC—54, pp. 145-154) PC 386-based version 
of DORT. Tanker, E. (Saraykoy Research Center, Ankara (TR)). 
Oak Ridge National Lab., TN (United States). Radiation Shielding 
Information Center. Jun 1992. (CONF-920277-: Deterministic 
methods seminar and TORT workshop, Oak Ridge, TN (United 
States), 4-6 Feb 1992). In Deterministic methods in radiation trans- 
port: A compilation of papers presented February 4-5, 1992. 171p. 
Order Number DE92019067. Source: OSTI; NTIS; INIS. 

Problems encountered during the adaptation of DORT on a 
personal computer using a Fortran77 compiler are described, modi- 
fications done to solve these are explained. Three test cases were 
run with the modified version and results are compared with those 
obtained on an IBM 3090/200. Numerical differences were ob- 
served in the last three decimal digits of the computations at most. 


The running times on the PC were found to be satisfactory for 
these test cases. 


14361 (UCID-17026-Rev.3.0.3) TART input manual: Revi- 
sion 3.0.3. Edwards, A.; Kimlinger, J.; Plechaty, E. Lawrence 
Livermore National Lab., CA (United States). 24 Feb 1992. 64p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93007401. Source: 
OSTI; NTIS (documentation only); ESTSC (complete software 
package), P.O. Box 1020, Oak Ridge, TN 37831-1020; GPO Dep. 
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TART is a Monte Carlo neutron/photon transport code on the 
Cray computer. The size of the code is problem dependent. The 
computer algorithm that determines the code size takes into con- 
sideration the numbers of zones, time steps, isotopes, and 
combinations of isotopes that are given as input. The basic code 
limitations are listed in the section “Code Limitations.” These con- 
straints will be relaxed upon user request. The basic difference 
between TART and the ALICE, option in TART, is in the treatment 
of neutron in on and photon production cross sections. The method 
of treating cross sections in TART is described in UCRL-50400 Vol. 
17, Part d. The multi-band method properly treats the resonance 
self-shielding effects that occur in many calculations. With the ex- 
ception of NAME and BOX options, all input options are field free, 
space delimited and may be either fixed or floating format. The op- 
tions may be in any order and any contradictions are settled in 
favor of the last option entered. Zone, material, and boundary num- 
bers need not be in continuous order. This report lists first a 
minimum input file with which to describe a problem. Default val- 
ues are given. A complete description of each option is then given 
under general groupings. This report will conclude with the input 
for sample problems. 


14362 (UCRL-53929-90, pp. 141-145) Neutron and paten 
reactions on the ground and isometric states of 7°:237Np. 
Gardner, D.G.; Gardner, M.A. Lawrence Livermore National Lab., 
CA (United States). 1991. In Nuclear test-experimental science an- 
nual report, Fiscal year 1990. 194p. Order Number DE92014082. 
Source: OSTI; NTIS; INIS. 

Fairly good agreement between theoretical and experimental data 
was obtained for the °578Np(n,2n)?9™.SNp reactions for incident 
14-MeV neutrons. These calculations were sensitive to the number 
of levels and rotational bands in the °5°Np level set. Irradiation of 
the ground states tended to produce primarily an isomer, whereas 
photons hardly destroy the 1+ isomer at all. From the viewpoint of 
reactor waste disposal, photons can pump up the *°®Np ground 
state to the isomer and eventually destroy it. 15 refs., 5 figs. 


14363 (UCRL-53929-90, pp. 156-158) Collective excitations 
in '*®Gd populated in the (p,p’) reaction. Angelis, G. de (Istituto 
Nazionale di Fisica Nucleare, Napoli (IT)); Kleinheinz, P.; 
Brinkmoller, B.; Rossen, P. von; Romer, J.; Paul, D. Meissburger, 
J.; Berg, G.P.A.; Magiera, A.; Hlawatsch, G.; Rubio, B.; Tain, J.L.; 
Zuber, K.; Mann, L.G.; Massey, T.N.;Lawrence Livermore National 
Lab., CA (United States). 1991. In Nuclear test-experimental sci- 
ence annual report, Fiscal year 1990. 194p. Order Number 
DE92014082. Source: OSTI; NTIS; INIS. 

To study the collective excitations built on the '®Gd ground 
state, inelastic-proton-scattering was performed with a radioactive 
148Gd target. Detailed results are reported. The results show that 
148Gd has larger octupole than quadrupole collectivity in the enrgy 
range examined in these experiments. The distribution of 3- 
strength is in quantitative agreement with predicted results for the 
levels formed by the coupling of two valence particles to the oc- 
tupole phonon of the '4Gd core. 9 refs., 2 figs., 
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14364 
and Optical Sciences (CAMOS): Technical progress report and 
continuation proposal, February 1, 1992-January 31, 1993. Na- 
tional Academy of Sciences, Washington, DC (United States). 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 


(DOE/ER/13326-5) Committee on Atomic, Molecular, 


States). DOE Contract FG05-85ER13326. Order 
DE93007301. Source: OSTI; NTIS; INIS; GPO Dep. 
The Committee on Atomic, Molecular and Optical Sciences 
(CAMOS) of the National Research Council (NRC) is charged with 
monitoring the health of the field of atomic, molecular, and optical 
(AMO) science in the United States. Accordingly, the Committee 
identifies and examines both broad and specific issues affecting 
the field. Regular meetings, teleconferences, briefings from agen- 
cies and the scientific community, the formation of study panels to 
prepare reports, and special symposia are among the mechanisms 
used by the CAMOS to meet its charge. This progress report 
presents a review of CAMOS activities from February 1, 1992 to 
January 31, 1993. This report also includes the status of activities 


Number 





associated with the CAMOS study on the field that is being con- 
ducted by the Panel on the Future of Atomic, Molecular, and 
Optical Sciences (FAMOS). 


14365 (IC-92/331, pp. 14) Experiments in search of the ori- 
gin of biomolecular asymmetry. Keszthelyi, L. (Biological 
Research Center, Szeged (Hungary). Inst. of Biophysics). Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
(CONF-9210301-—: Conference on chemical evolution and the ori- 
gin of life, Trieste (Italy), 26-30 Oct 1992). In Conference on 
chemical evolution and the origin of life: Summaries. [26p.] Order 
Number DE93616006. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of the origin of the asymmetry of biomolecules at- 
tracted many theoretical and experimental investigations. In spite of 
these studies the problem is still open. In this paper recent experi- 
ments which need careful repetitions are reviewed and some other 
experiments are suggested. The experiments involve studies 
related to different types of physical effects possibly causing asym- 
metry: weak interaction, Earth rotation, magnetic and electric 
fields, circularly polarized light, etc. (author). 


14366 (UCRL-53929-90, pp. 21-25) Polarization and 
angular-distribution measurements in the electron-beam ion 
trap. Henderson, J.R. Lawrence Livermore National Lab., CA 
(United States). 1991. In Nuclear test-experimental science annual 
report, Fiscal year 1990. 194p. Order Number DE92014082. 
Source: OSTI; NTIS; INIS. 

The electron-beam ion trap (EBIT) may be used to measure vari- 
ous atomic physics phenomena on highly charged ions. Helium-like 
or neon-like ions (two or ten remaining electrons) are commonly 
studied because EBIT can excite a large fraction of these ions. 
These experiments have increased the understanding of the impor- 
tance of polarization and angular-distribution effects. The 
measurements have prompted the inclusion of more physics in the 
theoretical description of helium-like ions and motivated an explicit 
accounting of the magnetic sublevels in several atomic physics 
codes. 5 refs., 3 figs., 1 tab. 


14367 (UCRL-53929-90, pp. 36-40) Strong optical-field ion- 
ization of gases using ultrashort laser pulses. Bolton, P.R.; 
Chang, B.; Fittinghoff, D.N.; Swenson, J.K.; Van Woerkom, L.D. 
Lawrence Livermore National Lab., CA (United States). 1991. In 
Nuclear test-experimental science annual report, Fiscal year 1990. 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 

The studies of laser-matter interactions have been extended in 
this research. The rapid ionization of gases (argon, krypton, and 
xenon) driven by strong optical fields is investigated using LLNL’s 
Ultrashort Laser Pulse (USP) facility. The analysis system utilizes 
temporal and spatial integration of a sequential ionization process. 
Closed-form solutions for tunneling ionization have been derived to 
predict integrated ion yields. A Monte Carlo classical electron- 
trajectory method is used to model the ionization of more complex 
atoms and also to address issues about electron correlations and 
their effects on harmonic generation and multiple ionization. 20 
refs., 6 figs. 


14368 (UCRL-53929-90, pp. 145-147) Atomic physics of 
multiply charged krypton ions. Decman, D.J.; Stoeffl, W. 
Lawrence Livermore National Lab., CA (United States). 1991. in 
Nuclear test-experimental science annual report, Fiscal year 1990. 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 
The isomeric state in ®°Kr is an important calibration source for 
the gaseous-tritium beta-decay experiment being performed by the 
Nuclear Chemistry Division, which is measuring the mass of the 
electron antineutrino. This isomer can be used to determine the 
resolution function of the electron-spectrometer gaseous-source 
system at an important electron energy. This research has also 
shown that the second transition of the cascade provides a direct 


method for measuring electron-binding energies in multiply charged 
ions. 


6641 Theory of Electronic Structure of Atoms and 
Molecules 


Refer also to citation(s) 13322, 14452 
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14369 (VAEC-A-007) Modified random phase approxima- 
tion for multipole excitations at finite temperature. Nguyen 
Dinh Dang (Inst. Nucl. Sci. Technol., Hanoi (Vietnam)). Viet Nam 
National Atomic Energy Commission, Ha Noi (Viet Nam). 1991. 
[25p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The modified finite temperature random phase approximation 
(modified FT-RPA) has been constructed with taking the influence 
of thermostat on the structure of quansiparticles into account. The 
modified FT-RPA linear response for electric quadrupole (A* = 2*) 
and octupole (A7 = 3—) excitations in 58Ni has been calculated as 
a function of the nuclear temperature. As compared to the conven- 
tional FT-RPA the modified FT-RPA has given a stronger spreading 
for the strength distribution of quandrupole excitations at finite tem- 
perature T < 3MeV. (author). 22 refs; 4 figs; 2 tabs. 


6642 Spectra of Atoms and Molecules and Their In- 
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Refer also to citation(s) 13282, 13283, 13285, 13357, 13358, 
13360, 13372, 13402, 13681, 14315, 14419, 14427, 14428, 14429, 
14433, 14435, 14438, 14439, 14440, 14442, 14443, 14445, 14448, 
14451, 14680, 14799 


14370 (BNL-48399) Ne, Ar, Fe, and Cu Auger-electron pro- 
duction at National Synchrotron Light Source. Lee, D.H. 
(Brookhaven National Lab., Upton, NY (United States)); Johnson, 
B.M.; Jones, K.W.; Guardala, N.A.; Price, J.L.; Stumborg, M.F.; 
Glass, G.A. Brookhaven National Lab., Upton, NY (United States). 
26 Sep 1992. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-921116—22: 12. 
international conference on the application of accelerators in re- 
search and industry, Denton, TX (United States), 2-5 Nov 1992). 
Order Number DE93007275. Source: OSTI; NTIS; INIS; GPO Dep. 

Energetic K and L Auger electrons produced by focussed, fil- 
tered, broad-band synchrotron radiation have been measured at 
the x-ray ring of the National Synchrotron Light Source (NSLS). 
The x-ray beam was used to study inner-shell photoionization of Ne 
and Ar gas and Fe and Cu solid film targets. The Auger electrons 
were analyzed by means of a semi-hemispherical electrostatic elec- 
tron spectrometer at the energy resolution of ~ 3 %. The electrons 
were detected at both 90° and 0° with respect to the photon beam 
direction. Broad distributions of the inner-shell photoelectrons were 
also observed, reflecting the incoming photon flux distribution. The 
Fe and Cu K Auger electron spectra were found to be very similar 
to the Ar K Auger electron spectra. This was expected, since deep 
inner-shell Auger processes are not affected by the outer valence 
electrons. Above 3 keV in electron energy, there have been few 
previous Auger electron measurements. 2 figs., 13 refs. 


14371 (DOE/ER/13955-15) Dynamics of collision pro- 
cesses: Progress report, August 1, 1992-July 31, 1993. 
Starace, A.F. Nebraska Univ., Lincoln, NE (United States). Dept. of 
Physics and Astronomy. Jan 1993. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER13955. 
Order Number DE93007143. Source: OSTI; NTIS; INIS; GPO Dep. 

Investigations have been carried out of two- and three-photon 
detachment of the negative hydrogen ion (H~) including effects of 
electron correlations, of two-color detachment of H~ with excitation 
of H(n=2), and of the °P® state of H-. Striking effects of long- 
range dipole field interactions have been demonstrated. Electron 
correlation effects on detachment cross sections have been quanti- 
fied. Variational R-matrix calculations of photodetachment of Li- 
have provided state-of-the-art agreement with recent experimental 
results. Electric Field effects on photodetachment of H~ above the 
H(n=2) threshold have also been elucidated. 


14372 (INIS-JP-007, pp. 536-539) Chemical behavior of as- 
tatine molecules. Takahashi, N. (Osaka Univ., Toyonaka (Japan). 
Faculty of Science); Yano, D.; Baba, H. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam _ applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 


ERA Vol. 18, No. 5 413 





66 PHYSICS 


6642 Spectra of Atoms and Molecules and Their Interactions With Photons 


Chemical behavior of elementary astatine was studied by the 
following methods: (1) The boiling point of the element was esti- 
mated by means of radiogaschromatography, and the chemical 
form was determined to be a diatomic molecule (At2). (2) The reac- 
tion mechanism of elementary astatine with radioactive iodine was 
studied in order to obtain experimental evidence for the diatomic 
astatine molecules. We confirmed that elementary astatine should 
exist in the form of a diatomic molecule. (3) Solvent extraction and 
ion exchange reaction of astatine were studied. The extraction 
yields drastically increased if there were iodine molecules more 
than 1015. (author). 


14373 (KFTI-91-13) Interatomic interactions in bcc and fcc 
lattices of transition metals. Gann, V.V.; Pokhodyashchij, V.I. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i. 1991. [18p.] (In Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

A 3-parameter model for coupling energy in transition metals 
with cubic lattice is proposed. Parameter of this model were ad- 
justed to experimental data for shear module, vacancy formation 
energy and sublimation energy values. Elastic and dynamic proper- 
ties of crystal lattice for some transition metals were calculated. A 
conclusion is made that the proposed model describes the proper- 
ties of transition metals in a single manner and with a good degree 
of accuracy. 18 refs.; 1 fig.; 3 tables. (author). 


14374 (LAMP-—92/5) lonic classification of Xe laser lines: A 
new approach through time resolved spectroscopy. LAMP se- 
ries report (Laser, Atomic and Molecular Physics). Schinca, D. 
(International Centre for Theoretical Physics, Trieste (Italy)); 
Duchowicz, R.; Gallardo, M. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1992. [13p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Visible and UV laser emission from a highly ionized pulsed Xe 
plasma was studied in relation to the ionic assignment of the laser 
lines. Time-resolved spectroscopy was used to determine the ionic 
origin of the studied lines. The results are in agreement with an 
intensity versus pressure analysis performed over the same wave- 
length range. From the temporal behaviour of the spontaneous 
emission, a probable classification can be obtained. (author). 7 
refs, 7 figs, 1 tab. 


14375 (SAND-92-8224, pp. 14-15) Inverse-Raman spec- 
troscopy of molecular hydrogen. Rahn, L.A. (National Institute of 
Standards and Technology, Gaithersburg, MD (US)); Rosasco, 
G.J.; Farrow, R.L. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. In Sandia combustion research technical review, 
1992. 217p. Order Number DE93006399. Source: OSTI; NTIS. 
Molecular hydrogen has been of interest in studies of collisional 
processes because of its calculational simplicity and because its 
ro-vibrational spectra are obtainable by a number of techniques. 
We have extended these studies to higher temperatures to investi- 
gate the effects of collisional processes characteristic of 
combustion environments. The quasi-cw inverse Raman spectro- 
scopic (IRS) technique has proved to be a useful tool for 
developing accurate coherent Raman _ spectral models for 
combustion-related molecules. We have used IRS to measure the 
dependence of the Q-branch density-shift and density-broadening 
coefficients on temperature (295 to 1000 K) and rotational quantum 
number (J = 0 — 5) in pure H. The measurements were made in 
an internally heated vessel at pressures up to 50 atm. The vessel 
was water cooled and equipped with fused silica windows. High 
spectral resolution was attained using a pulse-amplified single- 
frequency cw dye laser for the pump beam and a single-frequency 
argon-ion laser for the probe. Quantum-limited detection noise and 
precise energy normalization has lead to peak signal-to-RMS-noise 
ratios of greater than 500. Our measurements of density-shift coef- 
ficients significantly extend the range of J and T for which these 
coefficients are known. The room temperature data were analyzed 
in conjunction with previously reported high- density measure- 
ments, and we report new values for the linear, quadratic, and 
cubic density-shift coefficients. The zero-density Q-branch fre- 
quency positions derived from this analysis are compared with 
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previous measurements and ab initio calculations. Higher tempera- 
ture measurements were compared to previous high-resolution 
measurements and theoretical predictions up to 500 K. Of particu- 
lar interest in the analysis of the high-temperature shift data is the 
observed J and T dependence, in light of the coupling shift previ- 
ously established by May and coworkers [4]. 


14376 (SAND-92-8224, pp. 16-17) Measurement of temper- 
ature and pressure dependence of the V, band of water vapor 
by inverse Raman spectroscopy. Greenhalgh, D.A. (Cranfield In- 
stitute of Technology, Bedford (GB)); Rahn, L.A. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. In Sandia com- 
bustion research technical review, 1992. 217p. Order Number 
DE93006399. Source: OSTI; NTIS. 

Water vapor is the medium for the transport of heat in power 
plants, a major product of combustion, and an important atmo- 
spheric gas. Laser Raman spectroscopy of water vapor is a 
method for concentration measurements and shows promise for 
thermometry in many high-temperature environments. Methods 
such as coherent anti-Stoke Raman spectrometer (CARS) are now 
established tools for such measurements in practical and industrial 
systems. The accuracy of spectroscopic probes depends critically 
on our knowledge of spectral parameters such as transition fre- 
quencies and line widths. Spectra of water vapor were obtained 
using a quasi-cw inverse Raman (IRS) with a spectral resolution of 
0.0015 cm~—'. The pulse dye laser was operated at 18 Hz repeti- 
tion rate with pulse energies varying from 5 to 12 mJ. The higher 
pulse energies were used at the highest sample temperatures. Wa- 
ter vapor at known pressures and temperatures was generated in 
a simple sealed quartz vessel. The temperature of the optically ac- 
cessed part of the vessel was maintained at a fixed temperature. 
The temperature of this section was monitored by a thermocouple, 
which was held in firm contact with the quartz tube and optically 
shielded from the furnace tube. Experiments with similar systems 
have indicated that the temperature difference between the outer 
wall of a tube and the interior gas is of order 2 to 5 K. This small 
difference is negligible compared to other errors in these experi- 
ments. The vapor pressure inside the quartz vessel was controlled 
by setting an appropriate water-bath temperature to control the 
temperature of condensed water in a side arm. The furnace was al- 
ways operated at least 100 K above the side arm. The temperature 
of the transfer tube between the side arm and optical cell was mon- 
itored and insulation was adjusted to ensure a temperature above 
that of the water bath. Seperate experiments indicated water tem- 
peratures inside the side arm to be within 0.1 K of the water bath. 


14377 (SAND—92-8224, pp. 18-19) Experimental state-to- 
state rotational energy transfer rates in No-N2 collisions: 
Comparison with theory. Farrow, R.L.; Sitz, G.O.; Blair, F.H. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

Coherent anti-Stokes Raman spectroscopy (CARS) is a powerful 
diagnostic technique widely applied in temperature measurements 
based on ambient No. Because of its nonlinear nature, CARS ther- 
mometric accuracy is sensitive to the accuracy of the No spectral 
simulations employed for data reduction, particularly with respect to 
the assumed state-to-state rotational energy transfer rates. This 
sensitivity increases with pressure as the influence of collisional 
narrowing (collapse of rotational structure) becomes significant. 


14378 (SAND—92-8224, pp. 20-21) CARSFT, a computer 
code for calculating Coherent anti-Stokes Raman spectra. 
Palmer, R.E.; Farrow, R.L. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. In Sandia combustion research techni- 
cal review, 1992. 217p. Order Number DE93006399. Source: 
OSTI; NTIS. 

Coherent anti-Stokes Raman spectroscopy (CARS) is an impor- 
tant laser diagnostic technique for determining temperature and 
species concentrations in combustion environments, especially 
where intrusive physical probes cannot be used. A critical element 
in CARS is the least-squares fitting of calculated spectra based on 
physical models to experimental spectra. Since the calculated 
spectra depend on temperature and species concentrations, 
among other parameters, we can determine the values of these 
parameters from the fits. CARSFT is a versatile computer code, 
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written in ANSI FORTRAN 77, for computing CARS spectra and for 
comparing them with experimental data if desired. It also can be 
modified by making only a few changes in the source code to 
calculate spontaneous Raman spectra, another widely used com- 
bustion diagnostic. It will run on most UNIX workstations, as well 
as on VAX computers running VMS and Cray computers running 
CTSS. It will run on many other computers with some modifica- 
tions; for example, it will now run on IBM personai computers. 


14379 (SAND—92-8224, pp. 26-27) Single-laser two-step flu- 
orescence detection of atomic hydrogen in flames. Goldsmith, 
J.E.M. (Purdue Univ., West Lafayette, IN (US)); Laurendeau, N.M. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

We describe a new single-laser, two-step fluorescence scheme 
for detecting atomic hydrogen. This technique is similar to a two- 
step technique we have described previously and shares its 
advantages (in particular, more efficient excitation and reduced 
photochemical disturbances) over other multiphoton excitation tech- 
niques for detecting atomic hydrogen in combustion environments. 
A significant advantage of the new scheme, however, is that its im- 
plementation only requires a single tunable laser. Because vacuum 
ultraviolet excitation and detection are incompatible with combus- 
tion environments, fluorescence detection of atomic hydrogen in 
flames requires multiphoton excitation to the n=3 energy level or 
higher. Three such fluorescence techniques have previously been 
used for measuring atomic hydrogen in combustion environments. 
As shown in Figure 1, we designate these methods as ‘two-photon 
excitation.” ‘three-photon excitation,” and ‘two-laser, two-step exci- 
tation” (TLATS). In a comparative study of these three techniques 
in a variety of low-pressure flames, TLATS was found to give the 
most reliable results [2]. The main disadvantage of TLATS is one of 
experimental complexity: namely, the need for two lasers (hence its 
name) to produce independently tunable 243- and 656-mm beams. 


14380 (SAND—92-8224, pp. 28-29) Degenerate four-wave 
mixing diagnostics on OH and NH radicals in flames. 
Rakestraw, D.J.; Farrow, R.L.; Dreier, T.; Hux, G.A.; Blair, F.H. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

Optical spectroscopy has gained widespread application for mea- 
suring stable and reactive species in combustion systems. 
Laser-based methods offer the potential to be nonintrusive and can 
provide high spatial and temporal resolution. Coherent anti-Stokes 
Raman spectroscopy (CARS) is especially attractive for combus- 
tion diagnostic applications due to the highly collimated signal 
beam, permitting efficient rejection of interfering radiation present in 
many hostile combustion environments. However, CARS has lim- 
ited sensitivity to species concentrations and in general is used 
only to measure major constituents. Because of its greater sensitiv- 
ity, laser-induced fluorescence (LIF) has been complementary to 
CARS and has become the standard method for measuring trace 
radical species. However, LIF does not produce a collimated signal 
beam and therefore does not have the advantages of minimal opti- 
cal access and remote detection offered by CARS. 


14381 (SAND-92-8224, pp. 30-31) Investigation of line 
intensities and collisional effects in degenerate four-wave mix- 
ing in nitric oxide. Farrow, R.L.; Vander Wal, R.L.; Rakestraw, 
D.J.; Blair, F.H. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. In Sandia combustion research technical review, 
1992. 217p. Order Number DE93006399. Source: OSTI; NTIS. 

The potential of resonant degenerate four-wave mixing (DFWM) 
as a sensitive, coherent diagnostic probe of combustion species 
has recently been demonstrated. Similar to coherent anti-Stokes 
Raman spectroscopy (CARS), DFWM_ generates a_ highly 
collimated, narrow bandwidth signal beam that allows remote de- 
tection, requires minimal optical access, and provides excellent 
immunity to background luminosity. However, since DFWM is typi- 
cally performed with resonant radiation, it offers much greater 
sensitivity than CARS, permitting trace-species detection. While 
DFWM has been extensively studied in the context of phase conju- 
gation, comparatively little has been reported on the development 
of DFWM for quantitative molecular spectroscopy. 


14382 (SAND—92-8224, pp. 50-51) Spectroscopic character- 
ization of the carbon trimer. Rohlfing, E.A.; Goldsmith, J.E.M. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DES93006399. Source: OSTI; NTIS. 

Stimulated-emission pumping spectroscopy is used to probe the 
high-lying rovibrational levels of C3. The spectroscopic data clearly 
illustrate the unusual internal dynamics of this highly anharmonic, 
floppy molecule. The carbon trimer is an example of a reactive, 
transient species that may play an important role in phenomena as 
diverse as the chemistry of cometary and interstellar atmospheres 
and the formation of soot in rich combustion environments. Until 
quite recently, our knowledge of the rovibrational levels of the 'I+, 
ground state of C3 was limited to the low-lying levels that had been 
examined through hot-band transitions in the ~A ;II,—~X ‘o*, 
cometary system and infrared studies of the antisymmetric stretch 
fundamental and associated bending hot bands. This situation has 
changed quite dramatically in the last year or so with the advent of 
several dispersed-fluorescence (DF) and _ stimulated-emission- 
pumping (SEP) studies of C3 produced under jet-cooled conditions. 


14383 (SAND—92-8224, pp. 62-63) Detection of excited- 
state absorptions in gases using an _ induced-grating 
technique. Hayden, C.C.; Chandler, D.W.; Buntine, M.A.; Kimmel, 
M.W.; Jaska, M.J. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. In Sandia combustion research technical review, 
1992. 217p. Order Number DE93006399. Source: OSTI; NTIS. 

Highly vibrationally excited molecules play an important role in 
many chemical processes and are often intermediates in chemical 
reactions. Characterizing such molecules spectroscopically can be 
difficult because they are usually only present in low concentra- 
tions. We are developing a technique to detect absorptions of 
laser-excited molecules and have shown that it is Sufficiently sensi- 
tive to use with very weak optical transitions such as vibrational 
overtones. 


14384 (SAND—92-8224, pp. 64-65) Measurement of elec 
tronic quenching rates for NO (A2=*). Gray, J.A.; Durant, J.L.; 
Paul, P.H.; Sartor, G.B. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. in Sandia combustion research technical 
review, 1992. 217p. Order Number DE93006399. Source: OSTI; 
NTIS. 

Nitrogen oxides are formed as by-products in several common 
combustion applications and are environmental contaminants. 
Laser-induced fluorescence diagnostics of nitrogen oxides in flames 
require species-dependent and temperature-dependent quenching 
corrections. In this study, the authors utilize a shock tube to pro- 
vide controlled conditions for determining the rates of specific 
quenching species. The quenching coefficients reported as a result 
of studies of collisions of nitrous oxide and carbon dioxide provide 
a direct experimental basis for two important corrections to laser- 
induces fluorescence measurements of nitrous oxide in flames. 


14385 (UCRL-53929-90, pp. 16-20) Measurements of di- 
electronic recombination in highly charged, neon-like ions. 
Schneider, M.B. (Lawrence Berkeley Lab, CA (US)); Knapp, D.A.; 
Chen, M.H.; Scofield, J.H.; Beiersdorfer, P.; Bennett, C.L.; DeWitt, 
D.R.; Henderson, J.R.; Levine, M.A.; Marrs, R.E. Lawrence 
Livermore National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

Dielectronic recombination in highly charged, neon-like ions was 
measured using the LLNL electron-beam ion trap (EBIT). Experi- 
ments of this type are of fundamental interest because they test 
the atomic physics models for highly stripped, high Z ions in the 
relativistic limit. Also, dielectronic recombination influences the ion- 
ization balance and emitted X-ray spectra of fusion plasma, solar 
flares, and many astrophysical systems. 10 refs., 4 figs. 


14386 (UCRL-ID—110491, pp. 133-143) X-ray spectroscopy 
of high-z ions. Beiersdorfer, P. (Lawrence Livermore National 
Lab., CA (US)). Lawrence Livermore National Lab., CA (United 
States). May 1992. DOE Contract W-7405-ENG-48. In EBIT: Elec- 
tron beam ion trap: Selected publications from the electron beam 
ion trap program at Lawrence Livermore National Laboratory. 
308p. Order Number DE92018232. Source: OSTI; NTIS; INIS. 
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X-ray spectroscopy is a tool of choice for studying the properties 
of high-Z ions and provides valuable data to test atomic models, 
excitation cross section and atomic structure calculations. Mea- 
surements are presented of highly charged heliumlike and neonlike 
ions from tokamak observations and the electron beam ion trap at 
Livermore which illustrate unresolved questions of atomic physics 
and state-of-the-art approaches to address the issues. 


14387 (UCRL-ID—110491, pp. 148-162) Atomic physics of 
highly charged ions in an electron beam ion trap. Marrs, R.E. 
(Lawrence Livermore National Lab, CA (US)). Lawrence Livermore 
National Lab., CA (United States). May 1992. DOE Contract 
W-7405-ENG-48. In EBIT: Electron beam ion trap: Selected publi- 
cations from the electron beam ion trap program at Lawrence 
Livermore National Laboratory. 308p. Order Number DE92018232. 
Source: OSTI; NTIS; INIS. 

Two electron beam ion traps are in use at LLNL for the purpose 
of studying the properties of very highly charged ions and their in- 
teractions with electrons. This paper reviews the operation of the 
traps and discusses recent experiments in three areas: precision 
transition energy measurements in the limit of very high ion 
charge, dielectronic recombination measurements for the He-like 
isoelectronic sequence, and measurements of x-ray polarization. 


14388 (UCRL-ID-110491, pp. 163-166) Precision measure- 
ment of the 3s, ;o-3p3/2 transition energy in Na-like platinum 
lons. Cowan, T.E. (Lawrence Livermore National Lab., CA (US)); 
Bennett, C.L.; Dietrich, D.D.; Bixler, J.V.; Hailey, C.J.; Henderson, 
J.R.; Knapp, D.A.; Marrs, R.E.; Schneider, M.B.; Levine, M.A. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
DOE Contract W-7405-ENG-48. In EBIT: Electron beam ion trap: 
Selected publications from the electron beam ion trap program at 
Lawrence Livermore National Laboratory. 308p. Order Number 
DE92018232. Source: OSTI; NTIS; INIS. 

We report a measurement of the 3s, ,2-3p3 2 transition energy in 


Na-like 7gPt®’* ions of 653.44 +0.02(stat) +0.05(syst) eV. The x 
rays were observed from ions in an electron-beam ion trap. The 
uncertainty in our result corresponds to 1% of the total estimated 
quantum electrodynamic radiative contribution to this transition en- 
ergy. This value differs significantly from extrapolations based on 
previous lower-Z data, and establishes a benchmark for calcula- 
tions of high-Z multielectron radiative and relativistic effects. 


14389 (UCRL-ID—110491, pp. 173-177) lon trap measure- 
ment of U®+ x-ray transition spectra. Del Grande, N.K. 
(Lawrence Livermore National Lab., CA (US)); Beiersdorfer, P.; 
Henderson, J.R.; Osterheld, A.L.; Scofield, J.H. Lawrence Liver- 
more National Lab., CA (United States). May 1992. DOE Contract 
W-7405-ENG-48. In EBIT: Electron beam ion trap: Selected publii- 
cations from the electron beam ion trap program at Lawrence 
Livermore National Laboratory. 308p. Order Number DE92018232. 
Source: OSTI; NTIS; INIS. 

Highly-charged uranium ions with a dominant nickel-like compo- 
nent (U®*+) were produced using the electron beam ion trap (EBIT) 
with an electron bombardment energy of 7.4 keV. A comparison of 
the measured n = 4 to n = 3 X-ray transition spectra with calcula- 
tions for U+ gave excellent qualitative agreement. The low-energy 
region of the 4-3 spectrum for the Ni-like ions was characterized by 
a strong electric quadrupole 4s-3d transition, about as large as the 
leading dipole 4f-3d transition, which tagged the abundance of 
U®+ ions. High resolution spectroscopy was used to measure 4f- 
3d transition energies for ten charge states: U®+ -U®*+ excited by 
6.4-8.9 keV electrons. The ionization balance for 8.9 keV electron 
excitation was mostly from five charge states. U®* -Ugg,, in quali- 
tative agreement with a separate analysis of extracted ions. 


14390 (UCRL-ID—110491, pp. 209-222) Dielectronic satellite 
spectrum of heliumlike vanadium. Beiersdorfer, P. (Lawrence 
Livermore National Lab., CA (US)); Chen, M.H.; Marrs, R.E.; 
Schneider, M.B.; Walling, R.S. Lawrence Livermore National Lab., 
CA (United States). May 1992. DOE Contract W-7405-ENG-48. In 
EBIT: Electron beam ion trap: Selected publications from the elec- 
tron beam ion trap program at Lawrence Livermore National 


Laboratory. 308p. Order Number DE92018232. Source: OSTI; 
NTIS; INIS. 
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K x-ray spectra of heliumlike vanadium and associated dielec- 
tronic satellite emission from lithiumlike, berylliumlike, and boronlike 
vanadium have been observed with a high-resolution crystal spec- 
trometer from the Lawrence Livermore electron-beam ion trap. 
Measurements include dielectronic satellite spectra from the KLL. 
KLM, KLN, KLO, and KLP resonance. Many transitions are identi- 
fied that are unresolved in plasma observations, and transition 
energies are measured with high accuracy. Comparisons of calcu- 
lated and observed intensities of selected transitions show few 
differences. 


14391 (UCRL-ID-110491, pp. 245-251) X-ray spectra of F- 
like, O-like, and N-like barium from an electron-beam ion trap. 
Hutton, R. (Lawrence Livermore National Lab., CA (US)); Beiers- 
dorfer, P.; Osterheld, A.L.; Marrs, R.E.; Schneider, M.B. Lawrence 
Livermore National Lab., CA (United States). May 1992. DOE Con- 
tract W-7405-ENG-48. In EB/T: Electron beam ion trap: Selected 
publications from the electron beam ion trap program at Lawrence 
Livermore National Laboratory. 308p. Order Number DE92018232. 
Source: OSTI; NTIS; INIS. 

An electron-beam ion trap has been used to study the spectra of 
highly ionized barium. Spectra of N-, O-, and F-like barium were 
produced by 10-keV electron-impact excitation and ionization and 
were observed using a von Hamos crystal spectrometer. Calibra- 
tion lines were obtained by injection of Ti, V, Cr, and Zn into the 
trap and observation of H- and He-like transitions. A number of 
lines were identified for each of the ionization stages, and their en- 
ergies were measured with a typical accuracy of about 150 ppm. 
These measurements have been compared to calculations using a 
multiconfigurational Dirac-Fock code. Agreement with the data is 
best for the F-like transitions, and diminishes for transitions in the 
more highly charged ions. 


14392 (UCRL-ID—110491, pp. 268-271) Measurements or ra- 
diative branching ratios of K x-ray transitions in Cr?'+, Mn?2*, 
Fe?3+, Ni2+, and Ge™*+, Beiersdorfer, P. (Lawrence Livermore Na- 
tional Lab., CA (US)); Chen, M.H.; MacLaren, S.; Marrs, R.E.; 
Vogel, D.A.; Wong, K.; Zasadzinski, R. Lawrence Livermore Na- 
tional Lab., CA (United States). May 1992. DOE Contract 
W-7405-ENG-48. In EB/T: Electron beam ion trap: Selected publi- 
cations from the electron beam ion trap program at Lawrence 
Livermore National Laboratory. 308p. Order Number DE92018232. 
Source: OSTI; NTIS; INIS. 

The electron-beam ion trap at Lawrence Livermore National Lab- 
oratory is used to excite levels selectively in lithiumlike Cr@'*, 
Mn+, Fe®5+, Ni@5+, and Ge*'* that possess two radiative-decay 
branches in the x-ray regime. High-resolution spectroscopic mea- 
surements of the relative x-ray intensities are made to infer the 
radiative branching ratio. Results are compared with theoretical 
values and demonstrate the importance of relativity in the deter- 
mination of level structure and mixing coefficients in 
configuration-interaction calculations. 


14393 (UCRL-ID—110491, pp. 272-275) Observation of mag- 
netic octupole decay in atomic spectra. Beiersdorfer, P. 
(Lawrence Livermore National Lab., CA (US)); Osterheld, A.L.; 
Scofield, J.; Wargelin, B.; Marrs, R.E. Lawrence Livermore National 
Lab., CA (United States). May 1992. DOE Contract W-7405-ENG- 
48. In EBIT: Electron beam ion trap: Selected publications from the 
electron beam ion trap program at Lawrence Livermore National 
Laboratory. 308p. Order Number DE92018232. Source: OSTI; 
NTIS; INIS. 

We report the first observation of magnetic octupole decay in the 
x-ray spectrum of a highly charged ion. Detailed analyses of the 
low-energy region of the n = 3 — 4 spectra of nickel-like Th®*+ and 
U®4+ show an intense line at 2558.7 + 0.2 and 2689.3 +0.2 eV, 
respectively, that is attributed to the transition (3d°4s)_., — 
(3d'°);.. Calculations indicate that the line is almost exclusively 
excited by indirect processes such as radiative cascades and elec- 
tron capture. 


14394 (UCRL-ID—110491, pp. 280-283) Precision measure- 
ment of the K a transitions in heliumlike Ge**. MacLaren, S. 
(Lawrence Livermore National Lab., CA (US)); Beiersdorfer, P.; Vo- 
gel, D.A.; Knapp, D.; Marrs, R.E.; Wong, K.; Zasadzinski, R. 
Lawrence Livermore National Lab., CA (United States). May 1992. 





DOE Contract W-7405-ENG-48. In EBI/T: Electron beam ion trap: 
Selected publications from the electron beam ion trap program at 
Lawrence Livermore National Laboratory. 308p. Order Number 
DE92018232. Source: OSTI; NTIS; INIS. 

A measurement of the 1s2p 'P,; — 1s* 'So resonance transition 
in heliumlike germanium (Ge*°+) has been made on the Lawrence 
Livermore National Laboratory electron-beam ion trap to a preci- 
sion of 21 ppm. The result is compared with theoretical values and 
confirms a trend previously seen in the differences between experi- 
ment and theory for this transition as a function of Z. Results for 
the 1s2p 9P, — 1s? 1So and 1s2p °P2 — 1s* 'So intercombination 
lines and for the Is2s °S,; — 1s* 'So forbidden line are also pre- 
sented and show similar differences with theoretical predictions. 


14395 (UCRL-ID—110491, pp. 284-287) Measurement of the 
LMM dielectronic recombination resonances of neonlike gold. 
Schneider, M.B. (Lawrence Livermore National Lab., CA (US)); 
Knapp, D.A.; Chen, M.H.; Scofield, J.H.; Beiersdorfer, P.; Bennett, 
C.L.; Henderson, J.R.; Marrs, R.E.; Levine, M.A. Lawrence Liver- 
more National Lab., CA (United States). May 1992. DOE Contract 
W-7405-ENG-48. In EBIT: Electron beam ion trap: Selected publi- 
cations from the electron beam ion trap program at Lawrence 
Livermore National Laboratory. 308p. Order Number DE92018232. 
Source: OSTI; NTIS; INIS. 

The LMM dielectronic recombination resonances of a neonlike 
ion (Au®9+) have been observed. The ions were produced and held 
in an electron-beam ion trap. The intensity of the n = 3 — 2 x rays 
resulting from dielectronic recombination was measured as a func- 
tion of electron-beam energy with sufficient resolution to distinguish 
the structure of the LMM resonances. The measured resonance 
strengths for LMM resonances with a 2p3;2—' core are in good 
agreement with theoretical predictions, but there is some disagree- 
ment for the 2p; ;2—' and 2s; /2~' core configurations. 


14396 (UCRL-ID—110491, pp. 288-291) Dielectronic recom- 
bination cross sections of neonlike xenon. DeWitt, D.R. 
(Lawrence Livermore National Lab., CA (US)); Schneider, D.; 
Chen, M.H.; Clark, M.W.; McDonald, J.W.; Schneider, M.B. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
DOE Contract W-7405-ENG-48. In EBIT: Electron beam ion trap: 
Selected publications from the electron beam ion trap program at 
Lawrence Livermore National Laboratory. 308p. Order Number 
DE92018232. Source: OSTI; NTIS; INIS. 

High-resolution measurements of dielectronic recombination 
cross sections for neonlike xenon (Xe“*+) are presented. The ex- 
perimental method consists of the formation and interaction of ions 
with electrons in an ion trap followed by an analysis of the ex- 
tracted ions to determine relative yields. Low beam currents are 
used to obtain an energy resolution of 16 eV FWHM. Reductions in 
the number of initial ions of more than 3 orders of magnitude are 
observed as the strongest resonances are scanned. The relative 
contributions of the LMM, LMN, LMO, LMP, and LMQ groups of 
resonances are compared to theoretical calculations. The agree- 
ment with theory is excellent. 


14397 (UCRL-ID-110491, pp. 292-297) Modeling the ion- 
source performance of an electron-beam ion trap (invited). 
Penetrante, B.M. (Lawrence Livermore National Lab., CA (US)); 
Schneider, D.; Marrs, R.E.; Bardsley, J.N. Lawrence Livermore Na- 
tional Lab., CA (United States). May 1992. DOE Contract 
W-7405-ENG-48. In EBI/T: Electron beam ion trap: Selected publi- 
cations from the electron beam ion trap program at Lawrence 
Livermore National Laboratory. 308p. Order Number DE92018232. 
Source: OSTI; NTIS; INIS. 

Several key features of the electron-beam ion trap (EBIT) enable 
it to provide superior ion-source performance for many applications 
requiring ultra-high-charged ions. This paper briefly reviews these 
features and the operating conditions in the existing EBITs. The 
present performance of the EBIT as an ion source is demonstrated 
by producing and extracting ions up to Th®°+ and U7 at 
microsecond-wide ion beam pulses of about 10* ions per second. 
Using as examples the production of U%2+, U%+, and Dy%®+, 
modeling results are presented to show how the fundamental pro- 
cesses limit the quality and quantity of ions that can be obtained 
from an upscaled EBIT. 
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14398 (VAEC-A-002) The magnetic field influence on 
optical absorption in the CdTe/Cd,;_,MnxTe magnetic superlat- 
tices. Vo Hong Anh; Le Vu Ky; Vo Hanh Phuc; Nguyen Hong 
Shon. Viet Nam National Atomic Energy Commission, Ha Noi (Viet 
Nam). 1990. [14p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to J. Phys. Soc. Japan. 

In the present communication a new mechanism of the absorp- 
tion edge shifting effect is proposed that is due to the exchange 
interaction between charge carriers in CdTe layers and localized 
spin momenta in the Cd;_,Mn,Te layers. Such a coupling in the 
presence of an external magnetic field of direct current will lead to 
the Zeeman splitting of spin subbands also in non-magnetic CdTe 
layers giving rise to the described shifts of the absorption spectrum 
to lower energies. (N.H.A). 10 refs, 4 figs. 
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Refer also to citation(s) 13473, 13504, 14081, 14389, 14390, 
14391, 14392, 14393, 14394, 14395, 14396, 14397, 14680 


14399 (AEA-InTec-1026) Pure and mixed state calculations 
of the laser-induced ionisation of uranium. Ford, |.J. AEA Indus- 
trial Technology, Harwell (United Kingdom). Apr 1992. [13p.] 
(LSG-Theory—92-P3.). Source: OSTI; NTIS (US Sales Only); INIS. 

In calculations of the laser-induced ionisation of uranium atoms 
an average should be performed over all phases in the initial multi- 
component wavefunction, the components corresponding to initially 
occupied hyperfine states. In practice, however, the results of such 
a mixed state calculation differ only slightly from those obtained 
from a pure state calculation with a random choice of phases. The 
Statistical properties of N-dimensional unit vectors are used to ex- 
plain this observation, justifying the use of pure state calculations 
in laser isotope separation studies, which offer a large reduction in 
the necessary computational effort. (Author). 


14400 (CEA-N—2704) Transport in highly contrasted com- 
posite media: the billiards model. Golse, F. (CEA Centre 
d’Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France)). CEA 
Centre d’Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France). 
Nov 1992. [42p.] (In French). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The subject matter of the present article is a method of comput- 
ing absorption and scattering cross-sections for a simplified model 
of highly contrasted composite media. The model considered in 
this paper is a periodic array of infinitely diffusive spherical obsta- 
cles immersed in a non diffusive media. Particles are reflected on 
these obstacles following Descartes’ specular reflection law. The 
method proposed in this article can also be applied to similar mod- 
els with non spherical obstacles and more general reflection laws 
than Descartes’. The computation of the cross-section is treated by 
homogenizing the Liouville equation for the particle density in the 
different cases of scaling laws for the distribution of inhomo- 
geneities. The homogenization techniques used in this paper are 
based on asymptotic expansions approaching the solution of the 
Liouville equation in the sense of weak consistency. 


14401 (CONF-901116-44) Space and time correlation in 
high velocity multiple electron transitions. McGuire, J.H. 
(Kansas State Univ., Manhattan, KS (United States). J.R. MacDon- 
ald Lab.); Straton, J.C. Kansas State Univ., Manhattan, KS (United 
States). J.R. MacDonald Lab. [1990]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13491. 
From 11. international conference on the applications of accelera- 
tors in research and industry; Denton, TX (United States); 5-8 Nov 
1990. Order Number DE93006814. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In collisions of high velocity projectiles of charge Z and velocity 
Vv, perturbations expansions in Z/v usually converge when Z/v<l. 
Under these conditions Z° contributions to cross sections for two 
electron transitions (e.g. double excitation) may arise if there is in- 
terference between first order and second order contributions to 
the probability amplitude. Non-zero Z° terms in two electron excita- 
tion or ionization cross sections occur if spatial electron correlation 
is present. For double excitation non-zero Z° contributions require 
a correlation in time as well. This time correlation corresponds to 
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quantum time ordering arising from virtual off-energy-shell interme- 
diate states. As with second order amplitudes for Thomas 
singularities in single electron capture, the energy non-conserving 
amplitude is connected to the energy-conserving amplitude in sec- 
ond order in Z by a dispersion relation. Generalization to higher 
order transitions (e.g. triple excitation) is discussed. 


14402 (DOE/ER/13442-7) Energy transfer properties and 
mechanisms: Technical progress report. Barker, J.R. Michigan 
Univ., Ann Arbor, MI (United States). Dept. of Atmospheric, 
Oceanic and Space Sciences. 20 Oct 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
85ER13442. Order Number DE93008540. Source: OSTI; NTIS; 
GPO Dep. 

The overall objective of the research carried out under this pro- 
gram is to determine the principles of collisional energy transfer 
and use them in predictive models and theories. In order to accom- 
plish this goal, energy transfer properties must be determined and 
then analyzed to discern the underlying principles involved. In this 
laboratory, the experimental determination of energy transfer pa- 
rameters is based on techniques that use physical properties to 
monitor the amount of energy in excited molecules. These tech- 
niques differ from chemical methods, based on unimolecular 
reaction studies, which are susceptible to interferences from com- 
plex chemical mechanisms and other complications. The physical 
methods have their own weaknesses and limitations, however, and 
much of our effort has been directed toward gaining a better un- 
derstanding of these deficiencies. Two physical techniques have 
been proved to be particularly useful: time-resolved infrared fluo- 
rescence (IRF) and time-dependent thermal lensing (TDTL). As 
described later, we will shortly begin work using resonance en- 
hanced multiphoton ionization (REMPI) techniques to investigate 
energy transfer in bulbs and “half collisions” in free jets. We also 
have completed some experiments and model calculations which 
explore the approximations we previously have used in calculating 
infrared emission from highly excited molecules. 


14403 (DOE/ER/13491—477) Strong directional out-of-plane 
scattering in multiple ionizing highly charged ion-atom colli- 
sions. Gonzalez, A. (Kansas State Univ., Manhattan, KS (United 
States). J.R. MacDonald Lab.); Hagmann, S.; Quinteros, T.; Kraes- 
sig, B.; Koch, R.; Schmidt-Boecking, H.; Skutlartz, A. Kansas State 
Univ., Manhattan, KS (United States). J.R. MacDonald Lab. [1990]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13491. (CONF-900923-11: 5. international 
conference on the physics of highly charged ions, Giessen (Ger- 
many), 10-14 Sep 1990). Order Number DE93006801. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The azimuthal (¢,) and polar angle (6;) scattering of projectiles in 
coincidence with recoil ions has been studied for 0.53 MeV/u F&* + 
Ne. For high degree of ionization of the target we find the resultant 
transverse momentum of all electrons emitted into the continuum to 
increase with the number of ejected electrons and to have a direc- 
tion mostly not co-planar with the scattering plane. 


14404 (GSI-92-68(prepr.)) GSI-contributions to HCI-92. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Nov 1992. 77p. (CONF-920948-: 6. _ international 
conference on physics of highly charged ions, Manhattan, KS 
(United States), 28 Sep - 2 oct 1992). Order Number DE93769311. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This preprint comprises all the papers presented at the Vith In- 
ternational Conference on the Physics of Highly Charged lons 
(Manhattan, Kansas, September 28 - October 2, 1992) reporting 
on results from experiments performed at the GS! heavy ion accel- 
erator facilities. See hints under the relevant topics. (orig/HSI). 


14405 (GSI-92-68(prepr.), pp. 13-16) Dielectronic recombi- 
nation of lithium-like gold. Spies, W. (Giessen Univ. (Germany). 
Inst. fuer Kernphysik); Mueller, A.; Linkemann, J.; Frank, A.; Wag- 
ner, M.; Kozhuharov, C.; Franzke, B.; Beckert, K.; Bosch, F.; 
Eickhoff, H.; Jung, M.; Klepper, O.; Koenig, W.; Mokler, P.H.; 
Moshammer, R.; Nolden, F.; ScGesellschaft fuer Schwe- 
rionenforschung mbH, Darmstadt (Germany). Nov 1992. 
(CONF-920948-: 6. international conference on physics of highly 
charged ions, Manhattan, KS (United States), 28 Sep - 2 oct 
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1992). In GSi-contributions to HCI-92. 77p. Order Number 


DE93769311. Source: OSTI; NTIS (US Sales Only); INIS. 

We report measurements on radiative and dielectronic recombi- 
nation (RR and DR) of very highly charged ions at energies Ecm=0 
to 50 eV. Novel techniques were employed at the heavy ion stor- 


age ane ESR to obtain absolute recombination rates of 
Au’®+(1s*2s). The increase of the RR rate for Eem—0 could be 
recorded and single DR resonances in Au’*(1s?2p, /26|) resolved. 
The experimental data are compared to theoretical results for RR 
and DR. The calculations for RR are based on the Bethe-Salpeter 
approach for completely stripped ions corrected to match Stobbe’s 
theory and corrected for the presence of several core electrons in 
the ions studied here. The theoretical RR rates are combined with 
results for DR from perturbative-relativistic, semi-relativistic and 
fully relativistic theories. There is remarkable agreement between 
theory and experiment. Nevertheless the high quality of the experi- 
mental data allows to distinguish between the different theoretical 
approaches to DR. (orig.). 


14406 (GSI-92-68(prepr.), pp. 17-20) Structure and colli- 
sions of swift few-electron Bi-ions. Stoehlker, T.; Rymuza, P.; 
Mokler, P.H.; Kozhuharov, C.; Moshammer, R.; Ullrich, J.; Geissel, 
H.; Scheidenberger, C.; Nickel, F.; Muenzenberg, G.; Bernstein, 
E.M.; Cocke, C.L.; Stachura, Z.; Warczak, A. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany). Nov 1992. 
(CONF-920948-—: 6. international conference on physics of highly 
charged ions, Manhattan, KS (United States), 28 Sep - 2 oct 
1992). In GSl-contributions to HCI-92. 77p. Order Number 
DE93769311. Source: OSTI; NTIS (US Sales Only); INIS. 

For 80-170 MeV/u g3Bi%* projectiles with incoming charge states 
q=83, 82, 81 colliding with thin C, Al, Ni targets, the X-ray emission 
in coincidence with the outgoing charge state was measured. Total 
and shell differential capture as well as excitation cross sections 
are discussed. By a detailed analysis of the coincident X-ray spec- 
tra precise information on the structure of H- and He-like Bi-ions is 
extracted on a high level of accuracy. (orig.). 


14407 (GSI-92-68(prepr.), pp. 21-31) Recoil ions. Ullrich, J. 
(Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many)); Doerner, R.; Berg, H.; Cocke, C.L.; Euler, J.; Lencinas, S.; 
Froschauer, K.; Spielberger, L.; Ullmann, K.; Schmidt-Boecking, H.; 
Olson, R.E.; Schulz, M. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). Nov 1992. (CONF-920948-: 6. inter- 
national conference on physics of highly charged ions, Manhattan, 
KS (United States), 28 Sep - 2 oct 1992). In GS/-contributions to 
HCI-92. 77p. Order Number DE93769311. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the first part of this paper, recent results on helium single and 
double ionization for GeV/u highly charged ion impact are reported. 
Using novel techniques for recoil-ion momentum spectroscopy 
(RIMS) which enable the determination of meV recoil-ion energies, 
double and triple differential single ionization cross sections have 
been measured for (0.3-3) MeV p-He collisions and are presented 
in the second part. In the third part, recoil-ion momentum spec- 
troscopy is shown to provide a unique possibility to determine 
explicitly the sum momentum of emitted electrons in a multiple ion- 
ization reaction. First results for helium double ionization by protons 
and multiple ionization of Ne by F®&+ ions are discussed. (orig.). 


14408 (GSI-92-68(prepr.), pp. 32) Absolute cross sections 
for He and Ne multiple ionization in collisions with fast, highly 
charged projectiles. Ullrich, J. (Gesellschaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany)); Moshammer, R.; Mann, 
R.; Mokler, P.H.; Berg, H.; Euler, J.; Cocke, C.L.; Doerner, R.; 
Kriessbach, A.; Unverzagt, M.; Schmidt-Boecking, H.; Tawara, H.; 
Bernstein, E. Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany). Nov 1992. (CONF-920948—-: 6. international 
conference on physics of highly charged ions, Manhattan, KS 
(United States), 28 Sep - 2 oct 1992). In GS/-contributions to HCI- 
92. 77p. Order Number DE93769311. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HELIUM/ion-atom collisions; NEON/ion- 
atom collisions; ION-ATOM COLLISIONS/ionization; BRANCHING 
RATIO; INTEGRAL CROSS SECTIONS; GEV RANGE 01-10; GEV 
RANGE 10-100; ELECTRONS; HELIUM; NEON; MULTICHARGED 





IONS; IONIZATION; RELATIVISTIC RANGE; KRYPTON IONS; 
NICKEL IONS; HELIUM IONS; NEON IONS 


14409 (GSI-92-68(prepr.), pp. 33-42) Diffraction structures 
in delta electron spectra emitted in heavy-ion atom collisions. 
Liao, C. (Kansas State Univ., Manhattan, KS (United States). J.R. 
Macdonald Lab.); Bhalla, C.; Shingal, R.; Hagmann, S.; Schmidt- 
Boecking, H.; Shinpaugh, J.; Wolf, W.; Wolf, H.; Mann, R. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Nov 1992. (CONF-920948-: 6. international conference on 
physics of highly charged ions, Manhattan, KS (United States), 28 
Sep - 2 oct 1992). In GSi/-contributions to HCI-92. 77p. Order 
Number DE93769311. Source: OSTI; NTIS (US Sales Only); INIS. 

We have measured doubly differential cross sections DDCS for 
projectiles between F and Au and find evidence for strong diffrac- 
tion structure in the Binary Encounter region of the emitted electron 
spectra for Au(Z=79), I(Z=53) and Cu(Z=29) projectiles, however 
not for F projectiles in the collision energy range between 0.2 and 
0.5 MeV/u. (orig.). 


14410 (GSI-92-68(prepr.), pp. 59-63) Dielectronic recombi- 
nation of Ar'> jons involving An=0 and An=1 transitions. 
Schennach, S. (Giessen Univ. (Germany). Inst. fuer Kernphysik); 
Mueller, A.; Frank, A.; Haselbauer, J.; Spies, W.; Uwira, O.; Wag- 
ner, M.; Becker, R.; Jennewein, E.; Kleinod, M.; Angert, N.; Mokler, 
P.H.; Badnell, N.R.; Pindzola, M.S.; Bernstein, E.M. Geselischaft 
fuer Schwerionenforschung mbH, Darmstadt (Germany). Nov 1992. 
(CONF-920948—: 6. international conference on physics of highly 
charged ions, Manhattan, KS (United States), 28 Sep - 2 oct 
1992). In GSj/-contributions to HCI-92. 77p. Order Number 
DE93769311. Source: OSTI; NTIS (US Sales Only); INIS. 

Dielectronic recombination (DR) of Ar'5+ (1s*2s) ions was stud- 
ied in a single-pass merged-beams experiment at the UNILAC 
accelerator of GSI. Absolute recombination rates and cross sec- 
tions were measured for electron-ion center-of-mass energies from 
0 to 580 eV. A number of Rydberg states formed by DR with An=0 
and An=1 core transitions and even individual terms in the 1s?3I3I’ 
configuration could be resolved. Theoretical calculations of DR 
cross sections are in good overall agreement with the data. In the 
calculations for An=0 transitions effects of electric fields have to be 
included to reproduce the magnitude of the measured DR rates at 
the limit of the 2p, ;2nl and 2p3;2nl Rydberg series. Discrepancies 
between theory and experiment are observed at the series limits of 
the (1s@3inI’) Rydberg series. (orig.). 


14411 (GSI-92-68(prepr.), pp. 64-68) Radiative recombina- 
tion of highly charged ions: Enhanced rates at low energies. 
Frank, A. (Giessen Univ. (Germany). Inst. fuer Kernphysik); 
Mueller, A.; Haselbauer, J.; Schennach, S.; Spies, W.; Uwira, O.; 
Wagner, M.; Becker, R.; Kleinod, M.; Jennewein, E.; Angert, N.; 
Mokler, P.H. Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany). Nov 1992. (CONF-920948—: 6. international 
conference on physics of highly charged ions, Manhattan, KS 
(United States), 28 Sep - 2 oct 1992). In GS/-contributions to HCI- 
92. 77p. Order Number DE93769311. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In a single-pass merged-beams experiment employing a dense 
cold electron target recombination of highly charged ions is stud- 
ied. Unexpected high recombination rates are observed at low 
energies Egm in the electron-ion center-of-mass frame. in 
particular, theoretical estimates for radiative recombination are dra- 
matically exceeded by the experimental recombination rates at 
Eem=0 eV for U2&+ and for Au*®+ ions. Considerable rate enhance- 
ment is also observed for Ar'5+. This points to a general 
phenomenon which has to be interpreted as a consequence of 
high electron densities, low electron beam temperatures, high ion 
charge states and presence of strong magnetic fields. (orig.). 


14412 


(INIS-mf-13455, pp. 17-35 (Pt.1)) Excitation equilibria 
in inductively coupled plasmas. Mullen van der, J.A.M. (Techni- 


sche Univ. Eindhoven (Netherlands)); Stoffels, W.W.; Fey, 
F.H.A.G.; Schram, D.C. Jednota Slovenskych Matematikov a 
Fyzikov, Bratislava (Czechoslovakia); Jednota Ceskoslovenskych 
Matematiku a Fyziku, Prague (Czechoslovakia); Komenskeho 
Univ., Bratislava (Czechoslovakia). Matematicko-Fyzikalna Fakulta. 
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Nov 1990. (CONF-9005382-: 8. symposium on elementary pro- 
cesses and chemical reactions in low temperature plasma, Stara 
Lesna (Czechoslovakia), 28 May - 1 jun 1990). In 8th Symposium 
on elementary processes and chemical reactions in low tempera- 
ture plasma. Pt. 1 and 2: Book of invited papers. [316p.] Order 
Number DE93618777. Source: OSTI; NTIS (US Sales Only); INIS. 

Deviations from thermodynamic equilibrium (TE) in an inductively 
coupled plasma are classified and a simple form of the mass ac- 
tion law is formulated. It is shown that TE can be regarded as the 
full equilibrium state of proper balances of the type Maxwell, Boltz- 
mann, Saha, Planck, and Charge transfer. A departure from TE 
can be described as the non-equilibrium state of some proper bal- 
ance and the presence of improper balance such as excitation 
saturation balance (ESB). The Saha balance and the ESB were 
studied experimentally by using passive emission spectroscopy 
methods. The responses of various balances to the pulsations of 
the RF generator were investigated in active spectroscopic experi- 
ments. (J.U.) 8 figs., 15 refs. 


14413 (INIS-mf-13455, pp. 37-51 (Pt.1)) Stability of ionized 
van der Waals clusters. Walder, G. (Leopold Franzens Universi- 
taet, Innsbruck (Austria). Institut fuer lonenphysik); Margreiter, D.; 
Winkler, C.; Scheier, P.; Howorka, F.; Maerk, T.D.; Foltin, M.; 
Stamatovic, A.; Herman, Z. Jednota Slovenskych Matematikov a 
Fyzikov, Bratislava (Czechoslovakia); Jednota Ceskoslovenskych 
Matematiku a Fyziku, Prague (Czechoslovakia); Komenskeho 
Univ., Bratislava (Czechoslovakia). Matematicko-Fyzikalna Fakulta. 
Nov 1990. (CONF-9005382-: 8. symposium on elementary pro- 
cesses and chemical reactions in low temperature plasma, Stara 
Lesna (Czechoslovakia), 28 May - 1 jun 1990). In 8&h Symposium 
on elementary processes and chemical reactions in low tempera- 
ture plasma. Pt. 1 and 2: Book of invited papers. [316p.] Order 
Number DE93618777. Source: OSTI; NTIS (US Sales Only); INIS. 
Whereas the inelastic interaction of electrons with atoms and 
molecules results in changes of the electronic configuration and/or 
nuclear motion, respectively, the interaction of electrons with van 
der Waals clusters involves - besides these intramolecular excita- 
tions - multiple collisions and subsequent intermolecular reactions 
within the cluster. Electron impact ionization of van der Waals clus- 
ters and the stability of the corresponding cluster ions is discussed, 
including such outstanding phenomena as magic numbers in mass 
spectra, metastable decay series, quantized metastable monomer 
evaporation, and Coulomb explosion. (author) 4 figs., 53 refs. 


14414 (INIS-mf-13455, pp. 137-153 (Pt.1)) Acceleration of 
the glow-to-arc transition induced by unconditioned cathodes: 
streamer-like instabilities of the cathode sheath. Cernak, M. 
(Comenius University, Bratislava (Czechoslovakia). Institute of 
Physics and Biophysics). Jednota Slovenskych Matematikov a 
Fyzikov, Bratislava (Czechoslovakia); Jednota Ceskoslovenskych 
Matematiku a Fyziku, Prague (Czechoslovakia); Komenskeho 
Univ., Bratislava (Czechoslovakia). Matematicko-Fyzikalna Fakulta. 
Nov 1990. (CONF-9005382—: 8. symposium on elementary pro- 
cesses and chemical reactions in low temperature plasma, Stara 
Lesna (Czechoslovakia), 28 May - 1 jun 1990). In 8th Symposium 
on elementary processes and chemical reactions in low tempera- 
ture plasma. Pt. 1 and 2: Book of invited papers. [316p.] Order 
Number DE93618777. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of cathode surface conditions on the breakdown 
development has been studied in small homogeneous and point-to- 
plane gaps in weakly electron attaching gases at pressures of the 
order of 10 kPa. The acceleration of the glow-to-arc transition ob- 
served when using unconditioned cathodes has been attributed to 
positive-streamer-like instabilities of the abnormal glow discharge 
cathode sheath with a characteristic frequency of 10 to 100 MHz. 
A qualitative model of this phenomenon is discussed. (author) 9 
figs., 42 refs. 


14415 (INIS-mf-13455, pp. 167-211 (Pt.2)) Electron and 
heavy-particle kinetics in molecular gas discharges. Ferreira, 
C.M. (Universidade Tecnica, Lisbon (Portugal). Centro de Electrodi- 
namica); Loureiro, J. Jednota Slovenskych Matematikov a Fyzikov, 
Bratislava (Czechoslovakia); Jednota Ceskoslovenskych Matem- 
atiku a Fyziku, Prague (Czechoslovakia); Komenskeho Univ., 
Bratislava (Czechoslovakia). Matematicko-Fyzikalna Fakulta. Nov 
1990. (CONF-9005382-: 8. symposium on elementary processes 
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and chemical reactions in low temperature plasma, Stara Lesna 
(Czechoslovakia), 28 May - 1 jun 1990). In 8th Symposium on ele- 
mentary processes and chemical reactions in low temperature 
plasma. Pt. 1 and 2: Book of invited papers. [316p.] Order Num- 
ber DE93618777. Source: OSTI; NTIS (US Sales Only); INIS. 

A review is given of recent work on the kinetic modelling of dis- 
charges in Ho, No, No-H2, and Oz, taking into account the coupling 
between the electron and the heavy-particle kinetics. The theoreti- 
cal approach is based on self-consistent solutions to the electron 
Boltzmann equation coupled to a system of rate balance equations 
for the dominant heavy particle species present in the discharge. In 
Hz, Ne and their mixtures the electron kinetics is strongly coupled 
to that of vibrationally excited molecules in the electronic ground 
state and the presence of the latter has a strong influence on the 
discharge properties. In O. the electron kinetics is principally cou- 
pled to that of ground state molecules Oo(X °Z), metastables O2(a 
1A), and dissociated atoms O(°P). It is shown that the development 
of such self-consistent kinetic models is essential in order to under- 
stand the discharge properties and to interpret accurately the basic 
non-equilibrium processes occurring in such media. (author) 3 
tabs., 21 figs., 31 refs 


14416 (INIS-mf—13455, pp. 246-276) Influence of metastable 
excited species on basic parameters of afterglow plasma. 
Sicha, M. (Karlova Univ., Prague (Czechoslovakia). Fakulta 
Matematicko-Fyzikalni); Tichy, M. Jednota Slovenskych Matem- 
atikov a Fyzikov, Bratislava (Czechoslovakia); Jednota 
Ceskoslovenskych Matematiku a Fyziku, Prague (Czechoslovakia); 
Komenskeho Univ., Bratislava (Czechoslovakia). Matematicko- 
Fyzikalna Fakulta. Nov 1990. (CONF-9005382-: 8. symposium on 
elementary processes and chemical reactions in low temperature 
plasma, Stara Lesna (Czechoslovakia), 28 May - 1 jun 1990). In 
8th Symposium on elementary processes and chemical reactions 
in low temperature plasma. Pt. 1 and 2: Book of invited papers. 
[316p.] Order Number DE93618777. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Elementary plasma processes in the afterglow plasma are dis- 
cussed in detail, the main attention being paid to the role of excited 
particles in metastable states. The influence of metastables on the 
electron distribution function in the afterglow plasma is analyzed 
and the main approaches to the experimental investigation of after- 
glow plasma are characterized. By comparing the experimentally 
measured parameters of the afterglow plasma with those predicted 
by theoretical models the rate coefficients of various elementary 
plasma processes can be determined. Several examples of such 
investigations in a stationary and in a flowing afterglow plasma are 
given. (J.U.) 3 tabs., 11 figs., 31 refs. 


14417 (INIS-mf-13455, pp. 212-227 (Pt.21)) Nitrogen atom 
recombination in high pressure Ar-N2 microwave post- 
discharges. Ricard, A. (Paris-11 Univ., 91 - Orsay (France)); 
Malvos, H.; Moisan, M.; Hubert, J. Jednota Slovenskych Matem- 
atikov a Fyzikov, Bratislava (Czechoslovakia); Jednota 
Ceskoslovenskych Matematiku a Fyziku, Prague (Czechoslovakia); 
Komenskeho Univ., Bratislava (Czechoslovakia). Matematicko- 
Fyzikalna Fakulta. Nov 1990. (CONF-9005382-: 8. symposium on 
elementary processes and chemical reactions in low temperature 
plasma, Stara Lesna (Czechoslovakia), 28 May - 1 jun 1990). In 
8th Symposium on elementary processes and chemical reactions 
in low temperature plasma. Pt. 1 and 2: Book of invited papers. 
[316p.] Order Number DE93618777. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Recombination of nitrogen atoms in a 100 Torr flowing mi- 
crowave post-discharge in pure nitrogen and in argon-nitrogen gas 
mixtures is studied experimentally. Characteristic parameters of the 
two most populated active species in the discharge are measured: 
the density of vibrationally excited nitrogen molecules and the rota- 
tional nitrogen temperature are determined on the basis of a 
multichannel spectral analysis of optical emission lines of nitrogen 
afterglow, and the nitrogen atom density is measured by using a 
modified NO titration method. The detailed kinetics of vibrationally 
excited nitrogen states in a post-discharge regime is analyzed and 
the recombination rate coefficients are calculated. An explanation 
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is given of the observed increase of the recombination rate with in- 


creasing nitrogen content in the gas mixture. (J.U.) 1 tab., 10 figs., 
22 refs. 


14418 (INIS-mf-13455, pp. 241-245 (Pt.2)) Electron energy 
distribution function in pulsing discharge. Chutov, Yu.l. 
(Kievskij Gosudarstvennyj Univ., Kiev (Ukraine)); Vovehenko, Yu.V.; 
Kravchenko, A.|. Jednota Slovenskych Matematikov a Fyzikov, 
Bratislava (Czechoslovakia); Jednota Ceskoslovenskych Matem- 
atiku a Fyziku, Prague (Czechoslovakia); Komenskeho Univ., 
Bratislava (Czechoslovakia). Matematicko-Fyzikalna Fakulta. Nov 
1990. (CONF-9005382-: 8. symposium on elementary processes 
and chemical reactions in low temperature plasma, Stara Lesna 
(Czechoslovakia), 28 May - 1 jun 1990). In 8th Symposium on ele- 
mentary processes and chemical reactions in low temperature 
plasma. Pt. 1 and 2: Book of invited papers. [316p.] Order Num- 
ber DE93618777. Source: OSTI; NTIS (US Sales Only); INIS. 
Energy distribution functions of electrons in various stages of a 
pulsing discharge in helium and argon were studied by means of 
the second derivative probe current method. The non-equilibrium 
part of the measured electron energy distribution consists of 
several groups of fast electrons, formed as a result of inelastic colli- 
sions of electrons with neutral atoms. (J.U.) 2 tabs., 2 figs., 4 refs. 


14419 (Jue+-2667) High resolution K X-ray spectra of 
heavy elements excited during the bombardment with ener- 
getic ions. Anagnostopoulos, D.F. Forschungszentrum Juelich 
GmbH (Germany). Inst. fuer Kernphysik. Aug 1992. 131p. Order 
Number DE93771760. Source: OSTI; NTIS (US Sales Only); INIS. 

In the present work, we investigate with high resolution the KX- 
ray satellite structure, of lanthanum, tantalum and uranium, during 
the bombardment with 403 and 350 MeV nitrogen, and 500 MeV 
neon beams, respectively. (orig.). 


14420 (UCRL-ID—110491, pp. 1-4) Measurement of electron- 
impact-excitation cross sections for very highly charged ions. 
Marrs, R.E. (Lawrence Livermore National Lab., CA (US)); Levine, 
M.A.; Knapp, D.A.; Henderson, J.R. Lawrence Livermore National 
Lab., CA (United States). May 1992. DOE Contract W-7405-ENG- 
48. In EBIT: Electron beam ion trap: Selected publications from the 
electron beam ion trap program at Lawrence Livermore National 
Laboratory. 308p. Order Number DE92018232. Source: OSTI; 
NTIS; INIS. 

We report the first measurements of electron-impact-excitation 
cross sections for very highly charged ions (Ba*®+), and introduce 
a powerful new technique for studying these ions. Approximatey 2 
x 10* Ba**+ ions/cm were trapped inside the space charge of an 
~120-mA electron beam and their x-ray emission spectra observed 
with Si(Li) and Bragg-crystal-diffraction spectrometers. Cross sec- 
tions for several n=3 levels excited from the neonlike Ba*®+ ground 


state were measured relative to radiative recombination on the 
same ions. 


14421 (UCRL-ID-110491, pp. 5-11) The electron beam ion 
trap: A new instrument for atomic physics measurements. 
Levine, M.A. (Lawrence Livermore National Lab., CA (US)); Marrs, 
R.E.; Henderson, J.R.; Knapp, D.A.; Schneider, M.B. Lawrence 
Livermore National Lab., CA (United States). May 1992. DOE Con- 
tract W-7405-ENG-48. In EB/T: Electron beam ion trap: Selected 
publications from the electron beam ion trap program at Lawrence 
Livermore National Laboratory. 308p. Order Number DE92018232. 
Source: OSTI; NTIS; INIS. 

An electron beam ion trap has been built for the production of 
very-highly-charged ions and the study of their collisions with elec- 
trons. A high density electron beam is used to trap, ionize and 
excite the ions for spectroscopic measurements. X-ray spectra 
from neon-like Ba*®+ are reported and a theory of “evaporative” 
cooling is developed to explain why these ions are retained in the 
trap for surprisingly long times. 


14422 (UCRL-ID—110491, pp. 12-17) Measurements of elec 
tron excitation and recombination for Ne-LIKE Ba‘. Marrs, 
R.E. (Lawrence Livermore National Lab., CA (US)); Knapp, D.A.; 
Henderson, J.R.; Levine, M.A. Lawrence Livermore National Lab., 
CA (United States). May 1992. DOE Contract W-7405-ENG-48. In 





EBIT: Electron beam ion trap: Selected publications from the elec- 
tron beam ion trap program at Lawrence Livermore National 
Laboratory. 308p. Order Number DE92018232. Source: OSTI; 
NTIS; INIS. 

A new facility at Lawrence Livermore National Laboratory has 
been used to obtain measurements for electron-impact excitation, 
dielectronic recombination and radiative recombination for the 
neon-like Ba*®* ion. The experimental technique consists of trap- 
ping highly charged ions inside the space charge of an electron 
beam and measuring their x-ray emission spectra. 


14423 (UCRL-ID—110491, pp. 18-31) X-ray spectroscopy of 
highly-ionized atoms in an electron beam ion trap (EBIT). 
Marrs, R.E. (Lawrence Livermore National Lab., CA (US)); Bennett, 
C.; Chen, M.H.; Cowan, T.; Dietrich, D.; Henderson, J.R.; Knapp, 
D.A.; Reed, K.J.; Schneider, M.B.; Scofield, J.H.; Levine, M.A. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
DOE Contract W-7405-ENG-48. In EBIT: Electron beam ion trap: 
Selected publications from the electron beam ion trap program at 
Lawrence Livermore National Laboratory. 308p. Order Number 
DE92018232. Source: OSTI; NTIS; INIS. 

An Electron Beam lon Trap at Lawrence Livermore National Lab- 
oratory is being used to produce and trap very-highly-charged 
ions-(q < 70+) for x-ray spectroscopy measurements. Recent mea- 
surements of dielectronic recombination, electron impact excitation 
and transition energies are presented. 


14424 (UCRL-ID—110491, pp. 32-51) EBIT: Electron beam 
ion trap. Levine, M.A. (Lawrence Berkeley Lab., CA (US)); Marrs, 
R.E.; Bennett, C.L.; Henderson, J.R.; Knapp, D.A.; Schneider, M.B. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
DOE Contract W-7405-ENG-48. In EBIT: Electron beam ion trap: 
Selected publications from the electron beam ion trap program at 
Lawrence Livermore National Laboratory. 308p. Order Number 
DE92018232. Source: OSTI; NTIS; INIS. 

An Electron Beam lon Trap (EBIT) has been built as an instru- 
ment for in situ studies of atomic physics. Based on the EBIS 
concept, EBIT incorporates several novel features including ion 
cooling using light ions and plasma instability control using a short 
trap length. To understand the operation of EBIT, measurements 
have been made of the electron beam behavior. The radius of the 
beam is observed to follow Herrmann Theory during compression. 
The electron beam displays an energy dispersion that is larger 
than theory. However, this energy dispersion is only about 15% of 
the electron temperature in the trap due to the adiabatic compres- 
sion of the beam. 


14425 (UCRL-ID—110491, pp. 52-64) Computer predictions 
of ‘evaporative’ cooling of highly charged ions in EBIT. Pene- 
trante, B.M. (Lawrence Livermore National Lab., CA (US)); 
Bardsley, J.N.; Levine, M.A. Lawrence Livermore National Lab., CA 
(United States). May 1992. DOE Contract W-7405-ENG-48. In 
EBIT: Electron beam ion trap: Selected publications from the elec- 
tron beam ion trap program at Lawrence Livermore National 
Laboratory. 308p. Order Number DE92018232. Source: OSTI; 
NTIS; INIS. 

Evaporative cooling has been used successfully in EBIT to ex- 
tend the containment time for neon-like gold to several hours. This 
paper discusses a theoretical basis for evaporative cooling. Also 
included is an assessment of the processes which affect the tem- 
perature and number balance of the trapped and coolant ions in 
EBIT, and how the basic operating parameters affect these pro- 
cesses. Results of computer calculations using nitrogen as a 
coolant are presented and compared with an approximate analytic 
solution. 


14426 (UCRL-ID—1 10491, pp. 65-72) Evaporative cooling of 
highly charged ions in EBIT: An experimental realization. 
Schneider, M.B. (Lawrence Livermore National Lab., CA (US)); 
Bennett, C.L.; Henderson, J.R.; Knapp, D.A.; Marrs, R.E.; Levine, 
M.A. Lawrence Livermore National Lab., CA (United States). May 
1992. DOE Contract W-7405-ENG-48. In EBIT: Electron beam ion 
trap: Selected publications from the electron beam ion trap pro- 
gram at Lawrence Livermore National Laboratory. 308p. Order 
Number DE92018232. Source: OSTI; NTIS; INIS. 
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Both the total number and trapping lifetime of near-neon-like gold 
ions held in an electron beam ion trap have been greatly increased 
by a process of ‘evaporative cooling’. A continuous flow of low- 
charge-state ions into the trap cools the high-charge-state ions in 
the trap. Preliminary experimental results using titanium ions as a 
coolant are presented. 


14427 (UCRL-ID-110491, pp. 73-86) Atomic physics mea- 
surements in an electron beam ion trap. Marrs, R.E. (Lawrence 
Livermore National Lab., CA (US)); Beiersdorfer, P.; Bennett, C.; 
Chen, M.H.; Cowan, T.; Dietrich, D.; Henderson, J.R.; Knapp, D.A.; 
Osterheld, A.; Schneider, M.B.; Scofield, J.H.; Levine, M.A. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
DOE Contract W-7405-ENG-48. In EBI/T: Electron beam ion trap: 
Selected publications from the electron beam ion trap program at 
Lawrence Livermore National Laboratory. 308p. Order Number 
DE92018232. Source: OST]; NTIS; INIS. 

An electron Beam lon Trap at Lawrence Livermore National Lab- 
oratory is being used to produce and trap very-highly-charged ions 
(q < 70+) for x-ray spectroscopy measurements. Recent measure- 
ments of transition energies and electron excitation cross sections 
for x-ray line emission are summarized. 


14428 (UCRL-ID—110491, pp. 87-90) Dielectronic recombi- 
nation of heliumlike nickel. Knapp, D.A. (Lawrence Livermore 
National Lab., CA (US)); Marrs, R.E.; Bennett, C.L.; Chen, M.H.; 
Henderson, J.R.; Schneider, M.B.; Scofield, J.H.; Levine, M.A. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
DOE Contract W-7405-ENG-48. In EBIT: Electron beam ion trap: 
Selected publications from the electron beam ion trap program at 
Lawrence Livermore National Laboratory. 308p. Order Number 
DE92018232. Source: OSTI; NTIS; INIS. 

The dielectronic recombination excitation function for He-like 
Ni2® ions has been measured. The Ni*®* ions were created and 
held in an electron-beam ion trap, and K x rays were detected. 
Several features were observed, including resonant excitation of 
Ni2&+ x rays and the transition from dielectronic recombination to 
direct excitation at threshold. The cross section for the KLL dielec- 
tronic recombination resonances relative to radiative recombination 
has been measured, and agrees with theoretical cross sections 
calculated using the multiconfiguration Dirac-Fock model. 


14429 (UCRL-ID—110491, pp. 91-100) The use of an elec 
tron beam ion trap in the study of highly charged ions. Levine, 
M.A. (Lawrence Berkeley Lab., CA (US)); Marrs, R.E.; Bardsley, 
J.N.; Beiersdorfer, P.; Bennett, C.L.; Chen, M.H.; Cowan, T.; Diet- 
rich, D.; Henderson, J.R.; Knapp, D.A.; Osterheld, A.; Penetrante, 
B.M.; Schneider, M.B.; Scofield, J.H. Lawrence Livermore National 
Lab., CA (United States). May 1992. DOE Contract W-7405-ENG- 
48. In EBIT: Electron beam ion trap: Selected publications from the 
electron beam ion trap program at Lawrence Livermore National 
Laboratory. 308p. Order Number DE92018232. Source: OSTI; 
NTIS; INIS. 

The Electron Beam lon Trap (EBIT) is a new instrument for the 
study of X-rays produced by very-highly-charged ions when they 
interact with free electrons. This paper describes some of the de- 
sign and physics features of EBIT. We include a report of the 
progress in the measurement of the electron beam density and en- 
ergy variance and a description and results of using “evaporative 
cooling” of the ions. We review some of the measurements of 
dielectronic recombination in Ni26*+ and Au®®*+, electron impact exci- 
tation in Ba*®+ and Au®*+, precision spectroscopy of hydrogen-like 
nickel and measurement of relative line intensities for use in 
plasma diagnostics in Ba***. 


14430 (UCRL-ID-110491, pp. 101-107) Angular and 
polarization correlations in photoionization and radiative re- 
combination. Scofield, J.H. (Lawrence Livermore National Lab., 
CA (US)). Lawrence Livermore National Lab., CA (United States). 
May 1992. DOE Contract W-7405-ENG-48. In EBIT: Electron beam 
ion trap: Selected publications from the electron beam ion trap pro- 
gram at Lawrence Livermore National Laboratory. 308p. Order 
Number DE92018232. Source: OSTI; NTIS; INIS. 

The relativistic formulation is given for the angular distribution of 
the electrons produced in the photoionization by linearly polarized 
photons and the distribution of photons of a particular polarization 
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produced in the inverse process of radiative recombination. The 
electrons are treated as moving in a self-consistent Hartree-Slater 
central potential. Results are given for the radiative recombination 
onto heliumlike nickel and neonlike barium for electrons in the en- 
ergy range below 100 keV. 


14431 (UCRL-ID—110491, pp. 108-111) Measurement of rel- 
ative electron-impact-excitation cross sections for Fe+. 
Brown, C.M. (Naval Research Lab., Washington, DC (US)); Feld- 
man, U.; Doschek, G.A.; Seely, J.F.; LaVilla, R.E.; Jacobs, V.L.; 
Henderson, J.R.; Knapp, D.A.; Marrs, R.E.; Beiersdorfer, P.; 
Levine, M.A. Lawrence Livermore National Lab., CA (United 
States). May 1992. DOE Contract W-7405-ENG-48. In EBIT: Elec- 
tron beam ion trap: Selected publications from the electron beam 
jon trap program at Lawrence Livermore National Laboratory. 
308p. Order Number DE92018232. Source: OSTI; NTIS; INIS. 

We present measurements of the relative electron-impact- 
excitation cross sections for the 1s* 'So-is2p 1P,, 1s* 'So-1s2p 
SP., 1s* 1So-1s2p °P,, and 1s® 1So-1s2s 3S, transitions for the 
He like ion, Fe**+. The measurements were made at two electron 
energies: 6.86 and 9.94 keV. The cross-section measurements are 
compared with theoretical calculations. 


14432 (UCRL-ID—110491, pp. 126-132) lon-collision experi- 
ments with slow, very highly charged ions extracted from an 
electron-beam ion trap. Schneider, D. (Lawrence Livermore Na- 
tional Lab., CA (US)); DeWitt, D.; Clark, M.W.; Reed, K.J.; Chen, 
M.H.; Marrs, R.E.; Levine, M.; Fortner, R.; Schuch, R.; Cocke, 
C.L.; Schmieder, R. Lawrence Livermore National Lab., CA (United 
States). May 1992. DOE Contract W-7405-ENG-48. In EBIT: Elec- 
tron beam ion trap: Selected publications from the electron beam 
jon trap program at Lawrence Livermore National Laboratory. 
308p. Order Number DE92018232. Source: OSTI; NTIS; INIS. 

Highly charged Ar (up to 18+), Xe (up to 48+), and U (up to 71+) 
ions produced through electron-impact ionization and excitation in 
an electron-beam ion trap have efficiently been extracted from the 
trap, and mass and charge analyzed. Charge-state distributions for 
Ar and Xe ions following electron-impact ionization and excitation 
have been measured. Relative yields for the production of Ar'é+ 
and Xe “4+ ions have been deduced as a function of electron- 
beam energies. Ar K and Xe L x-ray emission following Ar'’*, 
Ar'®+ and Xe*4+, Xe“5+ and Xe48+ ion impact on a Cu surface was 
measured. The observed line positions demonstrate electron 
capture into high-n states and a fast radiative decay in the neutral- 
ization process at the surface. 


14433 (UCRL-ID-110491, pp. 144-147) Indirect x-ray line 
formation processes in highly charged barium. Beiersdorfer, P. 
(Lawrence Livermore National Lab., CA (US)); Osterheld, A.L.; 
Chen, M.H.; Henderson, J.R.; Knapp, D.A.; Levine, M.A.; Marrs, 
R.E.; Reed, K.J.; Schneider, M.B.; Vogel, D.A. Lawrence Livermore 
National Lab., CA (United States). May 1992. DOE Contract 
W-7405-ENG-48. In EB/T: Electron beam ion trap: Selected publi- 
cations from the electron beam ion trap program at Lawrence 
Livermore National Laboratory. 308p. Order Number DE92018232. 
Source: OSTI; NTIS; INIS. 

We have studied indirect excitation processes contributing to the 
x-ray line emission of neonlike barium (Ba*®+) interacting with an 
electron beam. Techniques are presented which resolve the contri- 
butions due to electron capture by fluorinelike ions and inner-shell 
ionization of sodiumlike ions from contributions due to direct 
electron-impact excitation and radiative cascades. The strength of 
resonance excitation of the 2p-3s magnetic quadruple line through 
intermediate levels 4ini’ (n =5,6) is measured to equal S = (2.8 + 
0.8) x10-19 cmZeV. 


14434 (UCRL-ID—110491, pp. 167-172) Production of high- 
charge-state thorium and uranium ions in an electron-beam 
jon trap. Schneider, D. (Lawrence Livermore National Lab., CA 
(US)); Clark, M.W.; Penetrante, B.M.; McDonald, J.; DeWitt, D.; 
Bardsley, J.N. Lawrence Livermore National Lab., CA (United 
States). May 1992. DOE Contract W-7405-ENG-48. In EBIT: Elec- 
tron beam ion trap: Selected publications from the electron beam 
ion trap program at Lawrence Livermore National Laboratory. 
308p. Order Number DE92018232. Source: OSTI; NTIS; INIS. 
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High-charge-state thorium (up to 80+) and uranium (up to 70+) 
ions have been extracted from an electron-beam ion trap (EBIT). 
The ions were produced after injecting low-charge-state thorium 
and uranium ions initially from a metallic vapor vacuum are ion 
source into the trap. The extracted ions from the EBIT provide 
microsecond-wide ion-beam pulses of about 10* ions per second. 
The production and loss rates are estimated from modeling calcu- 
lations and are compared to the measured extracted ion rates. 


14435 (UCRL-ID—110491, pp. 178-181) Physics of and re- 
cent results from the Lawrence Livermore EBIT source. 
Beierdorfer, P. (Lawrence Livermore National Lab., CA (US)). 
Lawrence Livermore National Lab., CA (United States). May 1992. 
DOE Contract W-7405-ENG-48. In EBIT: Electron beam ion trap: 
Selected publications from the electron beam ion trap program at 
Lawrence Livermore National Laboratory. 308p. Order Number 
DE92018232. Source: OSTI; NTIS; INIS. 

The electron beam ion trap at Lawrence Livermore National Lab- 
oratory is used to produce and trap very highly charged ions for 
the study of electron-ion interactions. Measurements of X-ray tran- 
sitions in neonlike thorium (Th®°*), ionization cross sections of 
lithiumlike barium (Ba55+), and of level-specific dielectronic recom- 
bination cross sections of helium-like iron (Fe®*+) are presented. 


14436 (UCRL-ID—110491, pp. 182-193) Evolution of ion- 
charge-state distributions in an electron-beam ion trap. 
Penetrante, B.M. (Lawrence Livermore National Lab., CA (US)); 
Bardsley, J.N.; DeWitt, D.; Clark, M.; Schneider, D. Lawrence 
Livermore National Lab., CA (United States). May 1992. DOE Con- 
tract W-7405-ENG-48. In EBI/T: Electron beam ion trap: Selected 
publications from the electron beam ion trap program at Lawrence 
Livermore National Laboratory. 308p. Order Number DE92018232. 
Source: OSTI; NTIS; INIS. 

We present measurements and calculations of the evolution of 
the ion-charge-state distributions in an electron-beam ion trap. Di- 
rect measurements of the charge-state distributions are made with 
an ion extraction system. The data are used to test our computer 
model, which solves the set of coupled nonlinear differential equa- 
tions for the energy and charge balance for all ionic species. The 
model is used to assess the importance of various processes in 
establishing the charge-state distribution. 


14437 (UCRL-ID—110491, pp. 194-203) Evaporative cooling 
of highly charged dysprosium ions in an enhanced electron- 
beam ion trap. Penetrante, B.M. (Lawrence Livermore National 
Lab., CA (US)); Bardsley, J.N.; Levine, M.A.; Knapp, D.A.; Marrs, 
R.E. Lawrence Livermore National Lab., CA (United States). May 
1992. DOE Contract W-7405-ENG-48. In EBI/T: Electron beam ion 
trap: Selected publications from the electron beam ion trap pro- 
gram at Lawrence Livermore National Laboratory. 308p. Order 
Number DE92018232. Source: OSTI; NTIS; INIS. 

The mechanism of evaporative cooling of highly charged ions in 
an electron-beam ion trap (EBIT) is discussed. Computer simula- 
tions of evaporative cooling in superEBIT indicate that with the use 
of neon, nitrogen, or helium coolants, significant amounts of bare 
and hydrogenlike dysprosium ions can be trapped indefinitely for 
the observation of bound-state 6 decay. 


14438 (UCRL-ID—110491, pp. 204-208) Angular distribution 
of cascade X rays following radiative recombination from a 
beam. Scofield, J.H. (Lawrence Livermore National Lab., CA (US)). 
Lawrence Livermore National Lab., CA (United States). May 1992. 
DOE Contract W-7405-ENG-48. In EBIT: Electron beam ion trap: 
Selected publications from the electron beam ion trap program at 
Lawrence Livermore National Laboratory. 308p. Order Number 
DE92018232. Source: OSTI; NTIS; INIS. 

Calculations are carried out for the cross section for x-ray emis- 
sion by n=2 and 3 states resulting from the radiative recombination 
onto bare and hydrogenlike ions of titanium and iron from a beam 
of electrons with energies of several kilo electron volts. The calcu- 
lation includes the contribution coming from direct recombination 
and cascades from higher-energy states. The density matrix of the 
magnetic sublevels is included in the calculation and results are 
given for the emission at 90° to the direction of the incoming elec- 
tron beam and its degree of linear polarization. The calculation is 
carried out relativistically assuming the incoming electrons move in 





a central potential. The bound states of the heliumlike ions are 
treated using a configuration-interaction code using basis states 
derived from a relativistic average-configuration Hartree-Fock code 
for the calculation of both the radiative-recombination and bound- 
state transition-matrix elements. 


14439 (UCRL-ID—110491, pp. 223-226) Dielectronic recom- 
bination measurements at EBIT. Knapp, D.A. (Lawrence 
Livermore National Lab., CA (US)). Lawrence Livermore National 
Lab., CA (United States). May 1992. DOE Contract W-7405-ENG- 
48. In EBIT: Electron beam ion trap: Selected publications from the 
electron beam ion trap program at Lawrence Livermore National 
Laboratory. 308p. Order Number DE92018232. Source: OSTI; 
NTIS; INIS. 

The Electron Beam lon Trap at the Lawrence Livermore National 
Laboratory has proved an ideal device for the study of interactions 
between electrons and highly-charged ions. The author describe 
measurements of one such interaction, dielectronic recombination, 
in several ion species. The results are in marginal agreement with 
theoretical predictions. 


14440 (UCRL-ID—110491, pp. 227-229) Inner-shell ionization 
of lithium-like chromium ions. Vogel, D. (Lawrence Livermore 
National Lab., CA (US)); Beiersdorfer, P.; Marrs, R.; Wong, K.; Za- 
sadzinski, R. Lawrence Livermore National Lab., CA (United 
States). May 1992. DOE Contract W-7405-ENG-48. In EBIT: Elec- 
tron beam ion trap: Selected publications from the electron beam 
ion trap program at Lawrence Livermore National Laboratory. 
308p. Order Number DE92018232. Source: OSTI; NTIS; INIS. 

We have used high-resolution x-ray spectroscopy to investigate 
inner-shell ionization of Cr®'+ ions by electron impact using the 
Electron Beam lon Trap at Lawrence Livermore Laboratory. Our 
measurements indicate that inner-shell ionization enhances the in- 
tensity of the radiative transition 1s2s °S, — 1s? 'So. 


14441 (UCRL-ID—110491, pp. 230-232) Electron impact ion- 


ization cross section measurement of lithium-like Ba. Wong, 
K.L. (Lawrence Livermore National Lab., CA (US)); Beiersdorder, 
P.; Vogel, D.; Marrs, R.; Levine, M. Lawrence Livermore National 
Lab., CA (United States). May 1992. DOE Contract W-7405-ENG- 
48. In EBIT: Electron beam ion trap: Selected publications from the 
electron beam ion trap program at Lawrence Livermore National 


Laboratory. 308p. Order Number DE92018232. Source: 
NTIS; INIS. 

The electron impact ionization cross section of Li-like Ba5*+ has 
been measured at 22 keV using an electron beam ion trap. The 
measurement makes use of a novel technique which is discussed 
in detail. We find a value that is somewhat higher than predicted. 


OSTI; 


14442 (UCRL-ID—110491, pp. 233-235) Dielectronic recom- 
bination into Rydberg levels of lithiumlike titanium. 
Beiersdorfer, P. (Lawrence Livermore National Lab., CA (US)); 
Chantrenne, S.; Chen, M.H.; Marrs, R.E.; Vogel, D.A.; Wong, K.L.; 
Zasadzinski, R. Lawrence Livermore National Lab., CA (United 
States). May 1992. DOE Contract W-7405-ENG-48. In EBIT: Elec- 
tron beam ion trap: Selected publications from the electron beam 
ion trap program at Lawrence Livermore National Laboratory. 
308p. Order Number DE92018232. Source: OSTI; NTIS; INIS. 

To characterize line formation near threshold for electron-impact 
excitation, dielectronic capture into high-n levels in lithiumlike Ti'®+ 
ions have been studied with high-resolution x-ray spectroscopy on 
the Livermore electron beam ion trap. The process is shown to re- 
sult in satellite lines which are virtually indistinguishable from their 
dipole-allowed heliumlike parent lines. High-n satellite lines are ab- 
sent from dipole-forbidden heliumlike lines. 


14443 (UCRL-ID—110491, pp. 236-244) Electron-ion interac- 
tion cross sections determined by x-ray spectroscopy on 
EBIT. Beiersdorfer, P. (Lawrence Livermore National Lab., CA 
(US)); Cauble, R.; Chantrenne, S.; Chen, M.; Knapp, D.; Marrs, R.; 
Phillips, T.; Reed, K.; Schneider, M.; Scofield, J.; Wong, K.; Vogel, 
D.; Zasadzinski, R.; Wargelin, B.; Bitter, M.; Goeler, S. von. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
DOE Contract W-7405-ENG-48. In EBIT: Electron beam ion trap: 
Selected publications from the electron beam ion trap program at 
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Lawrence Livermore National Laboratory. 308p. Order Number 
DE92018232. Source: OSTI; NTIS; INIS. 

The Livermore electron beam ion trap (EBIT) is used to measure 
electron-ion interactions with high-resolution x-ray spectroscopy. 
Measurements are presented of the Ka x-ray emission of helium- 
like Fe?4+ that demonstrate the effect of various processes on the 
spectrum of highly charged heliumlike ions. In particular, we have 
studied how dielectronic recombination into high-n Rydberg levels 
and resonance excitation processes contribute to the x-ray emis- 
sion near threshold for direct electron-impact excitation. From 
these and other measurements we infer the cross sections for im- 
pact excitation of heliumlike titanium, chromium, manganese, and 
iron. Comparing the results with theoretical cross sections from 
distorted-wave calculations we find excellent agreement for all tran- 
sitions but the heliumlike resonance transition from 1s2p 'P, to 
ground, whose excitation cross section is measured to be 10%- 
20% smaller than calculated. 


14444 (UCRL-ID—110491, pp. 252-267) The role of the 
electron beam ion trap in the measurement of electron-ion col- 
lision cross sections. Marrs, R.E. (Lawrence Livermore National 
Lab., CA (US)). Lawrence Livermore National Lab., CA (United 
States). May 1992. DOE Contract W-7405-ENG-48. In EBIT: Elec- 
tron beam ion trap: Selected publications from the electron beam 
ion trap program at Lawrence Livermore National Laboratory. 
308p. Order Number DE92018232. Source: OSTI; NTIS; INIS. 

X-ray emission spectra from the electron beam ion trap (EBIT) 
are used to obtain electron-ion collision cross sections for very 
highly charged ions. In many cases there is no other way to mea- 
sure these cross sections. In cases where other techniques do 
exist (e.g., dielectronic recombination), EBIT offers important ad- 
vantages. 


14445 (UCRL-ID-110491, pp. 276-279) Dielectronic- 
recombination cross sections of hydrogenlike argon. DeWitt, 
D.R. (Lawrence Livermore National Lab., CA (US)); Schneider, D.; 
Clark, M.W.; Chen, M.H.; Church, D. Lawrence Livermore National 
Lab., CA (United States). May 1992. DOE Contract W-7405-ENG- 
48. In EBIT: Electron beam ion trap: Selected publications from the 
electron beam ion trap program at Lawrence Livermore National 
Laboratory. 308p. Order Number DE92018232. Source: OSTI; 
NTIS; INIS. 

Relative dielectronic-recombination cross sections for hydrogen- 
like argon are presented. The contributions of the KLL, KLM, KLN, 
KLO, and KLP groups of resonances are compared to theoretical 
calculations. The experimental method consists of the formation 
and interaction of ions with electrons in an ion trap followed by an 
analysis of the extracted ions to determine relative yields. Compari- 
son with theory shows that the total cross sections agree within 
+6%. 


14446 (UCRL-ID—110491, pp. 298-301) Observation of high 
electron emission yields following highly charged ion impact 
(up to Th75+) on surfaces. McDonald, J.W. (Lawrence Livermore 
National Lab., CA (US)); Schneider, D.; Clark, M.W.; Dewitt, D. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
DOE Contract W-7405-ENG-48. In EBIT: Electron beam ion trap: 
Selected publications from the electron beam ion trap program at 
Lawrence Livermore National Laboratory. 308p. Order Number 
DE92018232. Source: OSTI; NTIS; INIS. 

Doubly differential electron emission yields following the impact 
of fast (3.95 x 107 cm/sec) Ar9:12:18+, Ne, Xe3044+ and Th70,75+ 
ions on Cu and Au targets have been measured. The electron 
emission is dominated by low-energy electrons (< 50 eV). It is 
found that the total yield, which rises to about 100 electrons per 
ion, is a nonlinear function of the total potential energy of the inci- 
dent ion (up to about 200 keV). 


14447 (UCRL-LR-111920) Electron impact ionization of 
highly charged lithiumlike ions. Wong, K.L. Lawrence Livermore 
National Lab., CA (United States). Oct 1992. 123p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93007108. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Thesis submitted to University of California, Davis. 


ERA Vol. 18, No. 5 423 





66 PHYSICS 
6643 Collision Phenomena 


Electron impact ionization cross sections can provide valuable in- 
formation about the charge-state and power balance of highly 
charged ions in laboratory and astrophysical plasmas. In the 
present work, a novel technique based on x-ray measurements 
has been used to infer the ionization cross section of highly 
charged lithiumlike ions on the Livermore electron beam ion trap. 
In particular, a correspondence is established between an ob- 
served x ray and an ionization event. The measurements are made 
at one energy corresponding to approximately 2.3 times the thresh- 
old energy for ionization of lithiumlike ions. The technique is 
applied to the transition metals between Z=22 (titanium, Ti'®+) and 
Z=26 (iron, Fe®5+) and to Z=56 (barium, Ba®5+). The results for the 
transition metals, which have an estimated 17-33% uncertainty, are 
in good overall agreement with a relativistic distorted-wave calcula- 
tion. However, less good agreement is found for barium, which has 
a larger uncertainty. Methods for properly accounting for the polar- 
ization in the x-ray intensities and for inferring the charge-state 
abundances from x-ray observations, which were developed for the 
ionization measurements, as well as an x-ray model that assists in 
the proper interpretation of the data are also presented. 


6644 Experimentally Derived Information On 
Atomic and Molecular Properties 


Refer also to citation(s) 13327, 14401, 14447 


14448 (ANU/ER/CP-—78668) Competition among autoioniza- 
tion, predissociation, and ion-pair formation in molecular 
hydrogen. Dehmer, J.L.; Dehmer, P.M.; Pratt, S.T.; McCormack, 
E.F. Argonne National Lab., IL (United States). [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930159-7: International Society for Op- 
tical Engineering (SPIE) conference, Los Angeles, CA (United 
States), 16-23 Jan 1993). Order Number DE93006759. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have investigated autoionization, predissociation, and ion- 
pair formation highly excited states of molecular hydrogen by using 
double-resonance excitation via the E,F 'Z,*, v=6 level. The ener- 
getic threshold for ion-pair formation occurs just below the H2* x 

Xy*, v*=9 ionization threshold. The spectrum in this region was 
studied by using conventional and constant-ionic-state photoelec- 
tron spectroscopy, by monitoring the H~ production, and by 
detecting dissociation products by ionization with a third laser. The 
decay dynamics in this region are extremely rich, because the ex- 
cited levels may decay by rotational and vibrational autoionization, 
by predissociation to neutral H + H* (n=2,3,4), by predissociation to 
the ion pair H* + H~, and by fluorescence. In addition, the disso- 
ciative potential curve of the 2pcy3scg ‘'Zy*+ doubly excited 
electronic state crosses the H2* x *Z,* potential curve in the 
same energy ion, and the electronic autoionization of this state is 
found to significantly influence these decay processes. 


14449 (LAMP-92/6) Analysis of photoisomerizable dyes 
using laser absorption and fluorescence techniques. LAMP se- 
ries report (Laser, Atomic and Molecular Physics). Duchowiez, R. 
(International Centre for Theoretical Physics, Trieste (Italy)); Di 
Paolo, R.E.; Scaffardi, L.; Tocho, J.O. International Centre for The- 
oretical Physics, Trieste (Italy). Dec 1992. [16p.] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The attention of the present report has been directed mainly to 
the description of laser-based techniques developed in order to ob- 
tain kinetic and spectroscopic properties of polymethine cyanine 
dyes in solution. Special attention was dedicated to photoisomeriz- 
able molecules where the absorption spectra of both isomers are 
strongly overlapped. As an example, measurements of two different 
dyes of laser technological interest, DTC] and DODCI were per- 
formed. The developed methods provide a complete quantitative 
description of photophysical processes. (author). 14 refs, 6 figs. 


14450 (UCRL-ID—110491, pp. 112-116) Measurement of the 
self-energy contribution to the 2s-3p resonance transition in 
neonlike ytterbium. Beiersdorfer, P. (Lawrence Livermore Na- 
tional Lab., CA (US)); Chen, M.H.; Marrs, R.E.; Levine, M.A. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
DOE Contract W-7405-ENG-48. In EBIT: Electron beam ion trap: 
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Selected publications from the electron beam ion trap program at 
Lawrence Livermore National Laboratory. 308p. Order Number 
DE92018232. Source: OSTI; NTIS; INIS. 

The self-energy contribution to the transition (2s, /2 2p® 3p3 /2)jmt 


— 2s? 2p® in neonlike Yb®°+ has been measured in an electron- 
beam ion trap to be 18.4+0.8 eV. This value is 10% larger than 
the value obtained from multiconfiguration Dirac-Fock calculations 
in the commonly used effective-charge approach. The measure- 
ment supports earlier suggestions that the effective-charge 
approach may overcorrect the screening effect on the self-energy 
corrections for transitions in neonlike ions. 


14451 (UCRL-ID—110491, pp. 117-120) Polarization of x-ray 
emission lines from heliumlike scandium as a probe of the 
hyperfine interaction. Henderson, J.R. (Lawrence Livermore Na- 
tional Lab., CA (US)); Beiersdorfer, P.; Bennett, C.L.; Chantrenne, 
S.; Knapp, D.A.; Marrs, R.E.; Schneider, M.B.; Wong, K.L.; 
Doschek, G.A.; Seely, J.F.; Brown, C.M.; LaVilla, R.E.; Dubau, J.; 
Levine, M.A. Lawrence Livermore National Lab., CA (United 
States). May 1992. DOE Contract W-7405-ENG-48. In EBIT: Elec- 
tron beam ion trap: Selected publications from the electron beam 
ion trap program at Lawrence Livermore National Laboratory. 
308p. Order Number DE92018232. Source: OSTI; NTIS; INIS. 

We report the first measurements of the polarization of x rays 
emitted from bound-bound transitions in a highly ionized He-like 
ion. Polarization was measured for the decay to the ground state, 
is? 1So, of the He-like Sc'%* levels 1s2p 'P;, 1s2p °Po, 1s2p 9P;, 
and is2s 3S,. The measurements were made with the Electron 
Beam lon Trap at two electron-beam energies: 4.36 and 5.62 keV. 
Polarization of two of the lines is strongly influenced by the hyper- 
fine interaction with the Sc nucleus, demonstrating that polarization 
measurements can be used to investigate hyperfine interactions in 
highly ionized atoms. 


6645 Special Atoms and Molecules 


14452 (IC-92/364) Electronic and chemical properties of 
barium and indium clusters. Onwuagba, B.N. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Nov 1992. [21p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

The ground state electronic and chemical properties of divalent 
barium and trivalent indium are investigated in a self-consistent 
manner using the spin-polarized local density approximation in the 
framework of Density Functional Theory. A jellium model is 
adopted in the spirit of Gunnarsson and Lundqvist exchange and 
correlation energies and the calculated properties primarily associ- 
ated with the s-p orbitals in barium and p orbitals in indium provide 
deepened insight towards the understanding of the mechanisms to 
the magic numbers in both clusters. (author). 21 refs, 5 figs. 


6650 Physics of Condensed Matter 
Refer also to citation(s) 12347, 14071, 14724 


14453 (ANL/CHM/CP-—75550) Resonance ionization of sput- 
tered atoms: Progress toward a quantitative technique. 
Calaway, W.F. (Argonne National Lab., IL (United States)); Pellin, 
M.J.; Young, C.E.; Whitten, J.E.; Gruen, D.M.; Coon, S.R.; Wiens, 
R.C.; Burnett, D.S.; Stingeder, G.; Grasserbauer, M. Argonne Na- 
tional Lab., IL (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920574—-15: 6. international symposium on resonance ion- 
ization spectroscopy (RIS) and its applications, Santa Fe, NM 
(United States), 24-29 May 1992). Order Number DE93006798. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The combination of RIMS and ion sputtering has been heralded 
as the ideal means of quantitatively probing the surface of a solid. 
While several laboratories have demonstrated the extreme sensitiv- 
ity of combining RIMS with sputtering, less effort has been devoted 
to the question of accuracy. Using the SARISA instrument 
developed at Argonne National Laboratory, a number of well- 
characterized metallic samples have been analyzed. Results from 
these determinations have been compared with data obtained by 
several other analytical methods. One significant finding is that im- 
purity measurements down to ppb levels in metal matrices can be 





made quantitative by employing polycrystalline metal foils as cali- 
bration standards. This discovery substantially reduces the effort 
required for quantitative analysis since a single standard can be 
used for determining concentrations spanning nine orders of mag- 
nitude. 


14454 (IC—92/352) Perturbation theory for nematic liquid 
crystals of axially symmetric molecules: Evaluation of fourth 
rank orientational order parameter. Singh, K. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Nov 1993. [8p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using a statistical mechanical perturbation theory for isotropic- 
nematic transition we report a calculation of second and fourth 
rank orientation order parameters and thermodynamic properties 
for a model system of prolate ellipsoids of revolution parameterized 
by its length-to-width ratio. The influence of attractive potential rep- 
resented by dispersion interaction on a variety of thermodynamic 
properties is analysed. Inclusion of fourth rank orientational order 
parameter in calculation slightly changes the transition parameter. 
(author). 7 refs, 1 tab. 


14455 (IC—92/379) Localized excitations in competing 
bond-order-wave, charge-density-wave and spin-density-wave 
systems 1: Competing bond-order-wave and charge-density- 
wave. Wang Chuilin (international Centre for Theoretical Physics, 
Trieste (Italy)); Wang Wenzheng; Su Zhaobin; Yu Lu; Gu Guoling. 
International Centre for Theoretical Physics, Trieste (Italy). Nov 
1992. [45p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The interplay between electron-phonon and electron-electron in- 
teractions in quasi-one-dimensional systems can give rise to 
competition and possible coexistence of various symmetry broken 
ground states like bond-order-wave (BOW), charge-density-wave 
(CDW) and spin-density-wave (SDW). The halogen-bridged mixed- 
valence transition-metal linear chain complexes (HMMC or MX 
chains) is a typical example of such systems. In this and a com- 
panion paper, we study the ground states and localized excitations 
like polarons and excitons in these competing systems using a sin- 
gle band Peierls-Hubbard model and the Bogoliubov-de Gennes 
formalism. We first focus on configurations of these excitations and 
number of bound states within the gap in competing BOW and 
CDW systems as functions of the electron-phonon coupling 
strength. The lattice relaxation approach to quasi-one-dimensional 
systems, developed by Su and Yu earlier, has been applied to 
study the radiative and non-radiative transitions of these excita- 
tions. A non-monotonic dependence of the relaxation rate on the 
coupling strength is predicted from the theory and is mainly due to 
the emergence of new bound states inside the gap. The possible 
connection of this effect with photoluminescence experiments is 
discussed. Similar phenomena may occur in other quasi-one- 
dimensional systems as well. (author). 28 refs, 13 figs, 1 tab. 


14456 (LA-SUB-93-47) Pressure dependence of conductiv- 
ity: Final report. Bracewell, B.L. (Colorado State Univ., Fort 
Collins, CO (United States). Dept. of Physics); Hochheimer, H.D. 
Los Alamos National Lab., NM (United States); Colorado State 
Univ., Fort Collins, CO (United States). Dept. of Physics. [1993]. 
36p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93008466. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The overall objectives of this work were to attempt the following: 
(1) Measure the pressure dependence of the electrical conductivity 
of several quasi-one-dimensional, charge-density-wave solids, 
including measurements along various crystal directions. (2) Mea- 
sure photocurrents in selected MX solids at ambient and elevated 
pressures. (3) Measure the resonance Raman spectra for selected 
MX solids as a function of pressure. 


14457 (LA-UR-92-3712) Sensitivity of magnetic flux com- 
pression in cylindrical implosions to model parameters. Lund, 
C.; Sheppard, M.; Brownell, J.; Fowler, C.M.; Freeman, B. Los 
Alamos National Lab., NM (United States). [1992]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-921133-8: 6. international conference on 
megagauss magnetic field generation and related topics, Albu- 
querque, NM (United States), 9-12 Nov 1992). Order Number 
DE93003819. Source: OSTI; NTIS; GPO Dep. 
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The ultra-high magnetic fields produced by cylindrical implosions 
are expected to be of increasing interest for solid state physics 
applications, plasma compression for fusion, and isentropic com- 
pression of condensed matter. Calculated one-dimensional 
time-dependent radius and magnetic field behavior during the com- 
pression process will depend on the descriptions of material 
equations of state, conductivities, strength of materials, high- 
explosive type and model, temperature, geometric dimensions of 
the implosion system, and the numerical models. The influence of 
some these parameters on calculations of the magnetic field and 
liner properties is described in this paper. 


6651 Nuclear Techniques In Condensed Matter 
Physics 


Refer also to citation(s) 13219, 13278, 14495, 14501, 14502 


14458 (BARC—1992/P/003) Report of the Solid State 
Physics Division (July 1, 1990 to December 31, 1991). Bhabha 
Atomic Research Centre, Bombay (india). 1992. [120p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

This is the first report summarizing the activities carried out by 
scientists in the recently constituted Solid State Physics Division at 
Bhabha Atomic Research Centre (BARC) covering the period from 
July 1990 to December 1991. The activities are reported in the 
form of individual summaries arranged under headings : Research 
Activities, Instrumentation, Papers published, Papers presented, 
Lectures, Physics colloquia, Theses and other activities. The main 
thrust of the research activities of the Division relates to experi- 
mental investigations of a variety of materials using microscopic 
scattering techniques like neutron scattering, light scattering, x-ray 
diffraction and related other techniques like Moessbauer Spec- 
troscopy, calorimetry, nuclear magnetic resonance etc. During the 
period under review, a large number of high T, superconductors, 
proteins and enzyme derivatives, micellar systems, model mem- 
branes and other complex systems have been investigated to 
understand their basic structural and dynamical aspects. As a re- 
sult, the structure-property correlations are better appreciated, 
whether they relate to drug-membrane interactions or biological 
functions of enzymes or nature of superconductivity etc. (author). 
figs. 


14459 (CEA-CONF-11189) Giant exchange fields and re- 
duced moments in Yb Kondo lattices. Bonville, P.; Polatsek, G.; 
Hodges, J.A.; Imbert, P.; LeBras, G. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Recherche sur |’Etat 
Condense, les Atomes et les Molecules. 1992. [10p.] (CONF- 
9209202-: International conference on strongly correlated electron 
systems, Sendai (Japan), 7-11 Sep 1992). Source: OSTI; NTIS 
(US Sales Only); INIS. 

We report 'Yb Moessbauer spectroscopy and magnetisation 
measurements in the magnetically ordered Kondo lattices YbP, 
YbN, YbAuCu, and YbNiSn, which reveal hybridisation induced 
reductions of the Yb spontaneous moment and of the magnetic or- 
dering temperature. Using the self -consistent NCA method with 
RKKY derived molecular field, we calculate these reductions and 
compare them with experiment. 


14460 (CONF-9211193-1) The interaction of swift electrons 
with surface excitations. Ritchie, R.H. (Oak Ridge National Lab., 
TN (United States)). Oak Ridge National Lab., TN (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 7. Latin-American 
symposium on surface science; Bariloche (Argentina); 14-21 Nov 
1992. Order Number DE93007245. Source: OSTI; NTIS; INIS; 
GPO Dep. 

For many decades swift electrons have comprised a powerful 
tool for the study of the dynamical properties of condensed matter. 
The development of this technique has involved much important 
physics. Here we sketch the historical background of the field and 
some important developments in theory and experiment. Possible 
directions for future research are indicated. 


14461 (DOE/ER/45200-T2) Inelastic scattering in con- 
densed matter with high intensity Moessbauer radiation: Final 
technical report, December 1, 1989-November 30, 1992. Yelon, 
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W.B.; Schupp, G. Missouri Univ., Columbia, MO (United States). 
Research Reactor Facility. Feb 1993. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-85ER45200. 
Order Number DE93008763. Source: OSTI; NTIS; INIS; GPO Dep. 

The QUEGS facility at MURR has produced a number of new re- 
sults and demonstrated the range of potential applications of high 
resolution, high intensity Moessbauer scattering. This work has 
been carried out by both MU and Purdue researchers and includes 
published results on Na, W, pentadecane, polydimethylsiloxane 
and other systems, manuscripts submitted on alkali halides (Phys. 
Rev. B) and accurate Moessbauer lineshape measurements (Phys. 
Rev. C), and manuscripts in preparation on glycerol, NiAl and 
Moessbauer spectra obtained by modulating a scattering crystal. 
Recently, new collaborations have been initiated which will sub- 
stantially enhance our efforts. These are with W. Steiner (Vienna), 
G. Coddens (Saclay), and R. D. Taylor (Los Alamos). Steiner is ex- 
perienced with Fe-57 Moessbauer scattering, while Coddens 
specializes in quasielastic neutron scattering; both of these areas 
naturally complement our work. R. D. Taylor has pioneered Moess- 
bauer spectroscopy from the time of its discovery and has already 
made important contributions to our study of lattice dynamics and 
superconductivity for lead alloyed with small quantities of tin. At the 
same time, a significant instrument upgrade is underway, funded in 
part by the DOE-URIP program. 


14462 (INIS-JP-007, pp. 48-50) Nanometer cavities studied 
by positron annihilation. Mogensen, O.E. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment). Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 
817p. (CONF-911154—: International conference on evolution in 
beam applications, Takasaki (Japan), 5-8 Nov 1991). In Proceed- 
ings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

Positronium (Ps) is trapped in cavities in insulating solids, and 
the lifetime of ortho Ps is determined by the size of the cavity. The 
information on the properties of the cavities obtained by use of the 
standard slow positron beam and the ‘normal’ positron annihilation 
techniques is compared for several selected cases. (author). 


14463 


(INIS-JP—007, pp. 51-55) Diffusion of implanted 
boron species during dynamic mixing. Yasunaga, Tatsuya 
(Kobe Steel Ltd. (Japan). Material Research Lab.); Sugizaki, Ya- 
suaki; Satoh, Hiroshi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 


beam applications. 
NTIS; INIS. 

The diffusion behavior of implanted boron species during dy- 
namic mixing processes was investigated and compared with that 
in boron ion implantation processes. Steel specimens were im- 
planted with 40 keV boron ions to fluences of 1.0 x 107? ~ 5.0 x 
10% ions/m?. Separate steel specimens were treated by dynamic 
mixing processes, in which boron ion implantation under the same 
conditions as the counterparts and titanium evaporation at a rate of 
0.03 nm/s were carried out simultaneously. For specimens treated 
by boron ion implantation, the maximum penetration depth of the 
implanted boron species was 0.6 um, and an accumulation of im- 
planted boron species on the surface took place. For specimens 
treated by dynamics mixing, TiB2 thin film was synthesized, and 
the inward diffusion of implanted boron species into the substrate 
was found to be enhanced during the formation of the TiBo film. 
The maximum penetration depth of the implanted boron species 
reached more than 4 um, which was about 7 times the depth in 
boron ion implantation. (author). 


14464 (INIS-JP—007, pp. 67-72) Magnetic behavior of amor- 
phous Feg9Scj9 alloys. Ghafari, M. (Nisshin Steel Co. Ltd., Sakai, 
Osaka (Japan). Steel R and D Labs.); Day, R.K.; Dunlop, J.B.; Mc- 
Grath, A.C. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 


applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 


Order Number DE93703820. Source: OSTI; 
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In order to obtain information on the nature of spin coupling in 
Fe-rich alloys, we performed high-precision 5’ Fe Moessbauer effect 
and magnetization measurements in a wide temperature range. 
These results show that with increasing temperature amorphous 
Fe@goSci9 alloys undergo a transition from a cluster spin-glass to 
superparamagnetism followed by paramagnetism. (author). 


14465 (INIS-UP—007, pp. 118-123) Evaluation of yield stress 
and strain-hardening exponent of 100keV Het-irradiated cop- 
per using ultra-microhardness technique. Yasuda, Kazuhiro 
(Kyushu Univ., Fukuoka (Japan). Faculty of Engineering); Yamada, 
Masahiko; Kutsuwada, Masanori; Kinoshita, Chiken; Shinohara, 
Kazutoshi. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

A new method for evaluating the strain-hardening exponent n 
and the yield stress a9 > of metals is proposed only through mea- 
surements of ultra-microhardness with a pyramidal indenter. An 
application of this method evaluating the fluence-dependence of 7 
and co. of 100 keV Het-irradiated copper is presented together 
with observations of microstructural evolution. (author). 


14466 (INIS-JP-007, pp. 138-142) Materials analysis by 
combined use of RBS/NRA/PIXE. Naramoto, H. (Japan Atomic 
Energy Research Inst., Takasaki, Gunma (Japan). Takasaki Radia- 
tion Chemistry Research Establishment). Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

Non Rutherford and heavy ion backscattering spectrometries us- 
ing high energy ions are effective on detecting light elements very 
sensitively and on obtaining the good mass resolution among 
heavy elements, which complements the standard RBS analysis. 
As a typical example, heavy ion backscattering analysis is cited on 
oxide superconductor. The results are also shown of the study 
about the interaction of deuterium atoms with lattice defects by em- 
ploying RBS/NRA with channeling. The combined use of RBS/ 
NRA/PIXE is referred to Nb-Mo : D alloy where all three elements 
are distinguished. As conclusive remarks, the basic information 
through channeling experiment is featured, and the expected pro- 
gresses of the ion beam analytical techniques are described with 
the research program in JAERI-Takasaki. (author). 


14467 (INIS-JP—007, pp. 143-149) lon and electron beam 
studies and applications of natural and synthetic diamonds. 
Sellschop, J.P.F. (Witwatersrand Univ., Johannesburg (South 
Africa)); Connell, S.H.; Sideras-Haddad, E.; Stemmet, M.C.; 
Naidoo, S.; Bharuth-Ram, K.; Haricharun, H. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam _ applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

‘Nuclear’ probes are shown to be powerful diagnostic analytical 
tools for the interrogation of diamond, whether natural or synthetic. 
The full sweep of such probes ranges from electrons to heavy 
ions, ana spans energies over the keV to GeV range. Neutrons are 
singularly appropriate for the bulk trace element analysis of dia- 
mond, while charged particle (activation) analysis is appropriate for 
lighter element determination, and for surface and depth profiling 
specification. Energetic ions are effectively deployed for the study 
of the amorpisation and extrusion of diamond, and for ion implanta- 
tion with the view to the production of devices in diamond. 
Resonant nuclear reactions are used effectively in establishing the 
‘macroscopic’ distribution of dopants, while the used of pulsed ion 
beams in time dependent perturbed angular distribution studies 
gives information on ‘microscopic’ lattice location of impurities. lon 
channeling in diamond sets near-theoretical parameterization of 
Lindhard channeling theory. Electron and positron channeling is in- 
teresting in its own right, and in the former case is shown to give 
rise to channeling radiation for few-MeV electron energies. At GeV 





electron energies, channeling is important as a powerful, polarized 
monochromatic photon source. Muons are an elegant tool in dia- 
mond studies, and the formation of muonium permits of (radiation 
damage-free) hydrogen-equivalent studies. Two relatively unused 
nuclear techniques, Moessbauer spectroscopy and Positron Annihi- 
lation, are shown to give unique information on diamond. Finally 
the use of diamond as a detector of radiation is indicated. (author). 


14468 (INIS-JP-007, pp. 150-155) Surface and interface 
analysis of epitaxiaily grown Au film on InP(001) crystal by 
means of LEED/AES/RBS-channeling techniques. Katoh, 
Takanori (Nagoya Univ. (Japan). Faculty of Engineering); Haneb- 
uchi, Masaaki; Morita, Kenji. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1992. 817p. (CONF-911154—: International confer- 
ence on evolution in beam applications, Takasaki (Japan), 5-8 Nov 
1991). In Proceedings of the international conference on evolution 
in beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

Atomic arrangements at the surface and interface of the Au film 
epitaxially grown on the p(2 x 4) surface of the InP(001) crystal 
only by room temperature deposition have been studied in-situ by 
means of RBS-channeling technique. The epitaxially grown Au film 
of 20 A in thickness has shown a clear LEED pattern of p(1 x 1) 
spots which correspond to ¢(2 x 2) spots for the Au(001) face. The 
RBS-channeling measurement along the <001> direction of the 
InP substrate has shown that the average minimum yield for the 
Au film is 32.5 % and that the yield of in surface peak is 3.0 
atoms/row, which is a little enhanced in comparison with that, 2.7 
atoms/row for the as-cleaned InP(001)-p(2 x 4) surface. The mini- 
mum yield of 32.5 % for the Au film is well explained in terms of 
lateral displacement by 0.18 A of a pair of Au atoms in a c(2 x 2) 
unit cell at the surface producing the reconstructed structure. The 
enhance In surface peak yield indicates that the <001> atomic 
rows in the Au single crystal film do not shadow the <001> In 
atomic rows as well as the <001> P rows in the InP substrate. It 
is shown from the enhancement that the In atomic rows are situ- 
ated within the radius of 0.72 A around the center of the <001> 
channel of the Au lattice. (author). 


14469 (INIS-JP—007, pp. 156-159) lon beam analysis using 
ion-induced secondary electrons. Kudo, H. (Tsukuba Univ., 
Ibaraki (Japan). Inst. of Applied Physics); Yoshida, E.; Shima, K.; 
Ishihara, T. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

By using high-energy (keV) secondary electrons induced by 
MeV/u ions from a single crystal target, the ion-beam shadowing 
effect can be observed in a different way from the usual ion 
backscattering method. A small change in the shadowing effect, re- 
sulting from an ion’s screened nuclear charge or from a crystal 
imperfection, can be well detected by the spectroscopy of 
ion-induced secondary electrons under channeling incidence condi- 
tions. New aspects of ion beam analysis using the method are 
discussed. (author). 


14470 (INIS-JP—007, pp. 166-171) Energy variable monoen- 
ergetic positron beam study of oxygen atoms in Czochralski 
grown Si. Tanigawa, S. (Tsukuba Univ., Ibaraki (Japan). Inst. of 
Materials Science); Wei, L.; Tabuki, Y.; Nagai, R.; Takeda, E. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

A monoenergetic positron beam has been used to investigate 
the state of interstitial oxygen in Czochralski-grown Si with the cov- 
erage of SiOz (100 nm) and poly-Si (200 nm)/SiOz (100 nm), 
respectively. It was found that (i) the growth of SiOz gives rise to a 
strong Doppler broadening of positron annihilation radiations in the 
bulk of Si, (ii) such a broadening can be recovered to the original 
level by annealing at 450degC, by the removal of overlayers using 
chemical etching and long-term aging at room temperature, (iii) the 
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film stress over the CZ-grown Si is responsible for the rearrange- 
ment of oxygen atoms in S and (iv) only tensile stress gives rise to 
the clustering of oxygen atoms. The observed broadening was as- 
signed to arise from the positron trapping by oxygen interstitial 
clusters. It was concluded that film stress is responsible for the re- 
arrangement of oxygen atoms in CZ-grown Si. (author). 


14471 (INIS-JP—007, pp. 172-176) Track-depth resolved dy- 
namics of helium excimers along 4 MeV/n N-ion tracks in 
dense He. Kimura, Kazuie (Institute of Physical and Chemical Re- 
search, Wako, Saitama (Japan)). Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: International 
conference on evolution in beam applications, Takasaki (Japan), 5- 
8 Nov 1991). In Proceedings of the international conference on 
evolution in beam applications. Order Number DES93703820. 
Source: OSTI; NTIS; INIS. 

A track scope was developed using an imaging quartz fiber and 
a position-sensitive photon counter. Luminescence spectrum, inten- 
sity, and efficiency were measured as functions of the helium 
density and of the depth along N- and a-ion tracks in dense gas 
and liquid helium. Observed luminescences were limited to those 
due to Rydberg states of excimers, d, D, H, and J. They are con- 
cluded to be produced only by the bimolecular reaction of the 
lowest triplet, a. Also, a decrease in dL/dx near the track termina- 
tion is explained by incomplete three-body collisions because of 
the high density excitation. An extra peak of dL/dE observed near 
N-ion track termination suggest the importance of extra processes 
such as the direct excitation and charge exchange. (author). 


14472 (INIS-JP—007, pp. 182-186) Characterization of 
vacancy-type defects induced by the implantation of Se and Si 
ions into GaAs by a slow positron beam. Fujii, Satoshi (Sumit- 
omo Electric Industries Ltd., Yokohama (Japan). Optoelectronics 
Research and Development Labs.); Shikata, Shinichi; Wei Long; 
Tanigawa, Shoichiro. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

Variable-energy (0-30keV) positron beam studies have been car- 
ried out on 200 keV Se-implanted and 70 keV Si-implanted GaAs 
specimens before and after annealing for electrical activation. From 
the measurements of Doppler broadened profiles as a function of 
incident positron energy, it was found that vacancy clusters with 
high concentration were introduced in the annealed specimen after 
Se implantation. From the parallel measurement of electrical char- 
acteristics, a higher activation efficiency was found for the higher 
concentration of vacancy clusters. That fact implies that electrons 
supplied by the activation of Se also convert the charge state of As 
vacancies from positive to negative. lon contrast, no vacancy clus- 
ters were introduced in the Si-implanted GaAs. (author). 


14473 (INIS-JP-007, pp. 187-190) Point defects in bulk 
ZnSe grown by nonstoichiometric annealing. Terashima, Kazu- 
taka (Tsukuba Research Consortium, Ibaraki (Japan)); Tokizaki, 
Eiji; Uedono, Akira; Wei Long; Kondo, Hitoshi; Tanigawa, Shoichiro. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Point defects in bulk ZnSe crystals were investigated using 
positron annihilation in order to identify the defect structures closely 
related to anomalous grain growth. It was found that the self- 
interstitial-type defects were clearly observed in the crystals grown 
by annealing under a selenium ambient. This result suggests that 
the interstitial defects enhance the atomic migration in the crystal 
and assist the recrystallization by dislocation climb during anneal- 
ing. (author). 


14474 (INIS-JP—007, pp. 200-204) Lattice disorder and re- 
crystallization in Ni single crystal induced by low energy P 
implantation and high energy Ni irradiation. Shimatani, Naru- 
toshi (Kyoto Inst. of Tech. (Japan)); Mitamura, Tohru; Terasawa, 
Mititaka. Japan Atomic Energy Research Inst., Tokyo (Japan). 
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1992. 817p. (CONF-911154-: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

The lattice disorder in Ni single crystal after a low energy P im- 
plantation and a high energy Ni irradiation was investigated using 
Rutherford backscattering spectroscopy (RBS) and particle induced 
X-ray emission (PIXE) with a channeling technique. The experi- 
ment for a (110) surface was carried out for three samples; (1) the 
virgin sample, (2) the sample implanted 7 x 10'*, 1.5 x 10'* and 5 
x 10'S P+/cem? at 50, 75 and 150 keV respectively and (3) the P- 
implanted sample additionally irradiated 7.46 x 10'5 Ni'*/cm? at 
140 MeV. By analyzing the RBS and PIXE spectra, it is found that 
Ni lattice was heavily damaged by the P implantation and remark- 
ablely recovered by the Ni irradiation. The annealing effect of Ni 
bombardment was found. Though P and Ni atoms could move dur- 
ing the Ni irradiation, it seemed that Ni atoms could move to the 
lattice site more easily than P atoms. It is suggested that P atoms 
after Ni irradiation exist near Ni atoms. P and Ni atoms may form 
dumbbells or compounds. (author). 


14475 (INIS-JP-007, pp. 214-218) Quantitative hydrogen 
analysis at 1 um depth in irradiated vanadium using ERDA. 
Kano, Fumihisa (Toshiba Corp., Kawasaki, Kanagawa (Japan)); 
Iwata, Yasushi; Arai, Yoshio; Ido, Teruki; Komaki, Ken-ichi; Koba- 
yashi, Kouichi; Yamashita, Hiroshi; Ishino, Shiori. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

A technique to rapidly detect hydrogen at a deep location from 
the surface was developed by modifing ERDA (elastic recoil detec- 
tion analysis). As the application, a quantitative analysis of 
remaining hydrogen in vanadium after H and Ni irradiation was car- 
ried out with 18.5 MeV nitrogen ions. It is important to observe the 
behavior of hydrogen at a deep location from the surface in order 
to exclude the effects of the surface which acts as a sink to the ra- 
diation induced point defects. The authores demonstrated for the 
first time a good technique to obtain the depth profile of hydrogen 
up to 1 um from the surface. As a result, it turned out that the 
amount of residual hydrogen is considerably large in spite of the 
high temperature (500, 600, 700degC) irradiation. (author). 


14476 (INIS-JP—007, pp. 219-221) Multi-dimensional micro- 
analysis of masklessiy implanted atoms using focused heavy 
ion beam. Mokuno, Yoshiaki (Government Industrial Research 
Inst., Osaka, Ikeda (Japan)); liorino, Yuji; Chayahara, Akiyoshi; Ki- 
uchi, Masato; Fujii, Kanenaga; Satou, Mamoru. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 
Multi-dimensional structure fabricated by maskless MeV gold im- 
plantation in silicon wafer was analyzed by 3 MeV carbon ion 
microprobe using a microbeam line developed at GIRIO. The mini- 
mum line width of the implanted region was estimated to be about 


5 um. The advantages of heavy ions for microanalysis were 
demonstrated. (author). 


14477 (INIS-JP—007, pp. 222-224) A focused-ion-beam line 
of MeV heavy ions for materials modification and microanaly- 
sis at GIRIO. Horino, Yuji (Government Industrial Research Inst., 
Osaka, Ikeda (Japan)); Mokuno, Yoshiaki; Chayahara, Akiyoshi; Ki- 
uchi, Masato; Fujii, Kanenaga; Satou, Mamoru. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

A microbeam line for MeV heavy ions was developed by combin- 
ing a focusing system to a beam line of tandem-type accelerator at 
GIRIO (Government Industrial Research Institute Osaka). Beam 
size of about 3umx3yum for various ions such as carbon or gold 
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ions have been achieved. This system enables us not only 
microion-beam processing such as maskless MeV ion implantation 
but also ion beam microanalyses with RBS, PIXE using MeV 
heavy ions as a microprobe. (author). 


14478 (INIS-JP-007, pp. 346-350) Intense positron beam 
and its application to surface science. Ito, Y. (Tokyo Univ. 
(Japan). Research Center for Nuclear Science and Technology); 
Hirose, M.; Kanazawa, |.; Sueoka, O.; Takamura, S.; Okada, S. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Intense pulsed slow positron beam has been produced using the 
100 MeV electron LINAC of JAERI - Tokai. In order to use the beam 
for surface studies such as positron diffraction and positron mi- 
croscopy, it was transferred from the solenoid magnetic field to field 
free region and then was brightness-enhanced. The beam size was 
reduced from 10 mm¢ (in the magnetic field) to 0.5 mm¢ after two 
stages of re-moderation. Using the intense brightness-enhanced 
positron beam we have observed for the first time RHEPD (Reflec- 
tion High-Energy Positron Diffraction) patterns. A design of 
re-emission positron microscopy is also described. (author). 


14479 (INIS-JP—007, pp. 357-362) Slow positron pulsing 
system for variable-energy positron lifetime spectroscopy. 
Suzuki, Ryoichi (Electrotechnical Lab., Tsukuba, Ibaraki (Japan)); 
Mikado, Tomohisa; Ohgaki, Hideaki; Chiwaki, Mitsukuni; Yamazaki, 
Tetsuo; Tomimasu, Takio; Kobayashi, Yoshinori. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: 
International conference on evolution in beam applications, 
Takasaki (Japan), 5-8 Nov 1991). In Proceedings of the interna- 
tional conference on evolution in beam applications. Order 
Number DE93703820. Source: OSTI; NTIS; INIS. 

A slow positron pulsing system, which generates a pulsed 
positron beam of variable energy (0.4 keV - 25 keV) and of vari- 
able pulse period from an intense positron beam, is presented. The 
system consists of a reflection type chopper, a sub-harmonic pre- 
buncher, and a double harmonic buncher. The pulsed positron 
beam enables us to perform variable-energy positron lifetime spec- 
troscopy with high count-rate (> 300 cps), good time resolution (= 
250 ps) and wide time range. (author). 


14480 


(INIS-JP—007, pp. 526-530) Estimation of the change 
of nuclear charge radius by means of ion implantation and 
Moessbauer spectroscopy. Endo, Kazutoyo (Showa Coll. of 
Pharmaceutical Sciences, Machida, Tokyo (Japan)); Miura, Taichi; 


Muramatsu, Hisakazu; Yanaga, Makoto; Nakahara, Hiromichi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The internal conversion electron and Moessbauer isomer shifts 
of ''8Sn and '°Te were measured for different metal matrices into 
which radioactive ''®Sb (T,/2) =( 38.1h) and '25| (T,)2 = 60 d) 
were introduced by means of ion-implantation. The conversion 
electron spectra were observed with an iron-free air core G6-ray 
spectrometer. From the correlation between the intensity ratios of 
O-shell to N,-shell conversion electrons, the changes of nuclear 
charge radii of the 23.87 keV M1 transitions of ''®Sn and of the 
35.46 keV M1 transition of 1*°Te were determined. Similarly, the 
change of nuclear radius of '*'Sb was evaluated from the isomer 
shift and MO calculation. (author). 


14481 (INIS-mf-13482) X-ray diffraction and mechanical 
properties studies on Keviar-49 fibres. Abdo, S. M. University of 
Jordan, Amman (Jordan). 1988. [111p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The thesis deals with the effect of annealing in the temperature 
range 150-500 degrees celsius, and long-term ageing (1-150 days) 
at 150 degrees celsius, on the structure and mechanical properties 
of Kevlar-49 fibres. Wide-angle x-ray diffraction techniques were 
used to characterize quantitatively the structure in terms of crys- 
tallinity, crystallite size and orientation. The mechanical properties 





were characterized in terms of initial Young's modulus, tensile 
strength, and elongation at break. Thermogravimetric analysis was 
performed to determine the loss in weight after annealing. Differen- 
tial Thermal Analysis (DTA) scan was performed to determine the 
‘peak melting point’ of the untreated Kevlar-49 fibres. The surface 
topography, fracture behaviour and microfibrillar character of 
Kevlar-49 were studied in a scanning electron microscope. 52 refs., 
30 figs., 6 tabs. (A.M.H.). 


14482 (INIS-mf-13483) A study of the fine structure and 
light transmission in high-density polyethylene sheets from 
plastic factories in Jordan. Dabayneh, K. M. University of Jor- 
dan, Amman (Jordan). 1991. [90p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

A study of the morphology and light-transmissivity in nine com- 
mercial samples of high-density polyethylene (HDPE) sheets has 
been carried out. The sheets were produced by the plastic-film ex- 
trusion process in nine Jordanian plastic factories. The variations in 
the samples were determined in terms of crystallinity, crystallite 
size, heat of fusion, and melting point. X-ray diffraction, ultra violet 
and visible absorption spectroscopy, and differential scanning 
calorimetry (DSC) techniques have been used. The nine samples 
have relatively high x-ray crystallinity (46.1 - 60.8 %). The crystal- 
lite size are relatively large (79 - 103 angstroms). The melting point 
is in the temperature range 127.4 - 132.6 degrees celsius in the 
samples which were thermally-treated (annealed), and the heat of 
fusion is in the range (178.6 - 214.0 J/g) in these samples. Anneal- 
ing of HDPE sheets in vacuum improved the crystallinity especially 
at temperatures below the melting point (a crystallinity of 73.2% 
was obtained at 105 degrees celsius). Samples with higher crys- 
tallinity showed better transmissivity of visible light. X-ray diffraction 
crystallinity reveals the variations in the morphology more sensi- 
tively than the DSC method. 38 refs., 16 figs., 12 tabs. (A.M.H.). 


14483 (INIS-mf-13485) X-ray diffraction and absorption 
spectroscopic studies on plastic sheets used in green houses. 
Braik, N. University of Jordan, Amman (Jordan). 1987. [107p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

A study of the morphology and light-transmissivity in nine com- 
mercial samples of low-density polyethylene sheets (LDPE) was 
carried out. The sheets were of the qualities prepared for use in 
agricultural green houses and tunnels. The sheets were produced 
by the plastic-film extrusion process in five Jordanian plastic facto- 
ries. The variations in the samples were determined in terms of 
crystallinity, crystallite size, crystallite orientation, heat of fusion, 
and melting point. X-ray diffraction, UV/visible absorption spec- 
troscopy, and differential scanning calorimetry (DSC) techniques 
were used. The nine samples had relatively small x-ray crystallinity 
(20-41%) and low DSC crystallinity (21-29%); the crystallite size 
were relatively large (8.4-13.4 nm), but the crystallites were not 
well-oriented relative to the extrusion direction. The melting point 
was in the temperature range 112.7-118.9 degrees celsius, and the 
heat of fusion was in the range 60.3 - 83.7 J/g. There was no rela- 
tion between the crystallinity, which was relatively low in all the 
samples, and the transmissivity of visible light. Annealing of LDPE 
sheets in vacuum improved the crystallinity especially at tempera- 
tures below the melting point. Free annealing resulted in better 
crystallization than annealing at constant length. Drawing of LDPE 
sheets improved the crystallinity and crystallite orientation, and 
samples with higher crystallinity and crystallite orientation showed 
better transmissivity of visible light. The UV absorption difference 
among the samples was not remarkable, and x-ray diffraction crys- 
tallinity revealed the variations in the morphology more sensitively 
than the DSC method. 56 refs., 17 figs., 12 tabs. (A.M.H.). 


14484 (INIS-mf-13486) X-ray diffraction study of the fine 
structure of twaron fibres in the temperature range 75° kelvin - 
950° kelvin. Abu Obaid, A. A. University of Jordan, Amman (Jor- 
dan). 14 Aug 1991. [117p.] Source: OSTI; NTIS (US Sales Only); 
INIS. 

The thesis dealt with the fine structural behaviour of twaron fi- 
bres, spun from the polymer poly (p-phenylene terephthalamide), 
due to physical treatments in the temperature range 75 to 984 
kelvin (-198 to 675 degrees celsius). The treatments were anneal- 
ing, cooling, cold ageing and vibratory milling. The structure was 
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characterized by wide-angle x-ray diffraction (WAXS) and thermo- 
gravimetric analysis (TGA). The structural parameters included 
crystallinity, microparacrystal (mPc) sizes, net plane spacings, unit 
cell dimensions and mass stability. The TGA results indicated good 
mass stability up to 500 degrees celsius. The crystallinity and mPc 
sizes reached their maximum values after annealing the fibres at 
425 degrees celsius (crystallinity increased by 5% and mPC sizes 
increased by approximately 40 to 50 %). After 500 degrees celsius, 
the crystallinity and mPC sizes dropped remarkably. Cooling the 
twaron fibres down to -198 degrees celsius did not affect the struc- 
ture. Cold ageing of the fibres at -15 degrees celsius for periods up 
to 100 days, and cold ageing at -198 degrees celsius up to 48 
hours did not affect the structure as well; however cold ageing at - 
198 degrees celsius for 120 hours caused a drop of 5% in the 
crystallinity and 10% in the mPe sizes. 35 refs., 28 figs., 9 tabs. 
(A.M.H.). 


14485 (INIS-mf-13487) Mechanical and thermal properties 
of physically-blended-plastic films. Abu Issa, M. S. University of 
Jordan, Amman (Jordan). Oct 1983. [79p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

Low density polyethylene (LDPE) and isotactic polypropylene 
(PP) blend were produced in film form and were characterized by a 
number of techniques such as wide-angle x-ray diffraction (WAXD), 
differential thermal analysis (DTA), scanning electron microscopy 
(SEM), and instron tensile testing. Results of WAXD and DTA 
showed conclusively that the two components in the blend are in- 
compatible. SEM micrographs indicated that the 60/40 and 40/60 
PP/PE blends show approximately fine homogeneous dispersion of 
the minor component into the matrix of the major component. The 
mechanical properties of the blend films improved with respect to 
the PE homo polymer. The improvement was more remarkable 
with the increase of the PP component in the blend. Results ob- 
tained in this work were explained in terms of crystallinity and the 
crystallite orientation. 28 refs., 29 figs., 5 tabs. (A.M.H.). 
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14486 (ENEA-RT-INN—91-54) Generation of colour centers 
in alkali halides by electron radiation. Baldacchini, G.; Messina, 
G.; Montereali, R.M.; Ciaramelia, E. ENEA, Frascati (Italy). Dipt. 
Sviluppo Tecnologie di Punta. 1992. 30p. (In Italian). (RT/INN—91- 
54). Order Number DE93769409. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Point defects in alkali halides can be produced by using chemi- 
cal or physical methods. The defects created by the first method 
are usually more stable than those created by the second one, but 
a few defects can be produced only with physical methods. For in- 
stance, the color center F,(Tl) or TI°(1) in KCI:Tl can be produced 
only by electron irradiation. This defect has been used recently in a 
color center laser in near infrared. Within the framework of a pro- 
gram begun a few years ago, these particular color centers were 
produced in Frascati by using the electron beam of 5 MeV of en- 
ergy generated by the LINAC machine. The irradiated crystals 
were used succesfully in a prototype laser at 1.5 um. 


14487 (GSI-92-68(prepr.), pp. 43-52) Electrom emission 
from slow highly charged ions interacting with a meial sur- 
face. Aumayr, F. (TU Vienna (Austria). Inst. fuer Allgemeine 
Physik); Kurz, H.; Toeglhofer, K.; Winter, H. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany). Nov 1992. 
(CONF-920948-: 6. international conference on physics of highly 
charged ions, Manhattan, KS (United States), 28 Sep - 2 oct 
1992). In GS/-contributions to HCI-92. 77p. Order Number 
DE93769311. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent progress in investigating electron emission from slow 
highly charged ions approaching a metal surface is discussed. In 
particular, new informations on generation and decay of transient 
multiply excited "hollow atoms” developing during these processes 
have been gained from measurement of the statistics of emitted 
electrons (ES). ES and precise total electron yields derived from 
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the former have been measured for normal incidence of slow (im- 
pact velocity 1/15.10* ms-') multicharged ions N9%*(q<6), 


Ne%*(q<10), Aro+(q<16), Kra+(q<10), Xe%*(q<10) and I9*(q<25) 
on clean polycrystalline gold. A classical over-barrier approach as 
recently introduced by Burgdoerfer et al. 1991 has been extended 
and successfully applied to model the measured impact-velocity 
dependences of total electron yields. In this way contributions from 
different electron emission mechanisms could be identified. (orig.). 


14488 (GS}-92-68(prepr.), pp. 53-58) Beam-foil studies of 
2s-2p- and of Rydberg-transitions in He- and Li-like Kr. Buet- 
tner, R. (Giessen Univ. (Germany). 1. Physikalisches Inst.); Kraus, 
B.; Nicolai, M.; Schartner, K.H.; Folkmann, F.; Mokler, P.H.; 
Moeller, G. Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany). Nov 1992. (CONF-920948—: 6. international 
conference on physics of highly charged ions, Manhattan, KS 
(United States), 28 Sep - 2 oct 1992). in GS/-contributions to HCI- 
92. 77p. Order Number DE93769311. Source: OSTI; NTIS (US 
Sales Only); INIS. 

14.6 MeV/u Kr-ions (Z=36) with charges between q=32 and q=36 
were sent through carbon foils of 100 yg/em?. He- and Li-like 2s- 
2p transitions and Rydberg transitions between 5.5 nm and 13 nm 
were registered using a 5 m grazing incidence spectrometer. 
Wavelengths of 11.102+0.008 nm and 9.099+0.008 nm were 
measured for the 2s °S,-2p °P>5-transition of Kr4+ and the 2s 
2S, ;2-2p *P3/2-transition of Kr°%+. The dependence of the Rydberg 
line profile on the 1-level population was investigated. The data are 
compared with other experimental and theoretical results. (orig.). 


14489 (INIS-JP—007, pp. 37-42) Energy properties of deu- 
terium cluster impacts on TiD targets. Yamamura, Yasunori 
(Okayama Univ. of Science (Japan)). Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154-—: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

In order to know the energy properties of deuterium atoms in the 
cluster impact region, the deuterium cluster impact phenomena 
have been simulated by using the time-evolution Monte Carlo sim- 
ulation code DYACAT, where the (D)n (n being 100 to 500 ) with 
energy 500eV/atom are bombarded on TID targets. For compari- 
son, the energy properties of 500 eV/atom (Al)so9 cluster impacts 
on amorphous Au targets have also been simulated. In the case of 
the deuterium cluster impacts on TiD targets, the high energy tail 
of the energy distribution of deuterium atoms drops so fast. The 
temperature of the deuterium cluster impact region is less than 100 
ev, and it decreases slightly as the cluster size increases due to 
the enhanced energy removal with reflected deuterium atoms and 
sputtered deuterium atoms. While in the case of 500 eV/atom 
(Al)soo cluster impacts on Au the high-energy tail of the energy dis- 
tribution of Al atoms due to the big cluster impact can be well 
described in terms of the Maxwell-Boltzmann function whose tem- 
perature is 270 ev. (author). 


14490 (INIS-JP—007, pp. 43-47) lon mixing of bilayers: A 
computer simulation study. Ektessabi, A.M. (Kyoto Univ. 
(Japan). Faculty of Engineering). Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—-: International 
conference on evolution in beam applications, Takasaki (Japan), 5- 
8 Nov 1991). In Proceedings of the international conference on 
evolution in beam applications. Order Number DE93703820. 
Source: OSTI; NTIS; INIS. 

lon beam induced mixing of bilayers is studied by developing a 
simulation program on the basis of a random binary collision 
model. Simulation results of interfacial mixing of metal-silicon is 
given for low, medium, and high energy range. In this simulation 
program the collision cascades of both short and long range recoil 
atoms, and also the recoils of the first layer into the second and 
vice versa are taken into account. Recoil profiles are presented 


and comparisons are made with experimental and theoretical data 
by other authors. (author). 


14491 (INIS-JP—007, pp. 73-78) Vacancy-type defects and 
their annealing processes in ion-implanted Si studied by a 
variable-energy positron beam. Uedono, A. (Tsukuba Univ., 
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Ibaraki (Japan). Inst. of Materials Science); Wei, L.; Tanigawa, S.; 
Sugiura, J.; Ogasawara, M. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1992. 817p. (CONF-911154—: International confer- 
ence on evolution in beam applications, Takasaki (Japan), 5-8 Nov 
1991). In Proceedings of the international conference on evolution 
in beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

Vacancy-type defects in Bt-, P*- and Si*-ion implanted Si02(43 
nm)/Si(100) and Si(100) were studied by a variable-energy positron 
beam. Depth distributions of vacancy-type defects were obtained 
from measurements of Doppler broadening profiles of the positron 
annihilation as a function of incident positron energy. For 200-keV 
P+-implanted specimen with a dose of 5 x 10'° P/cm?, the dam- 
aged layers induced by ion-implantation were found to extend far 
beyond the stopping range of P-atoms. For 80-keV Bt-implanted 
SiO02(43 nm)/Si(100) specimens with different ion-currents, an in- 
crease of the ion-current introduced a homogeneous amorphous 
layer in the subsurface region. Dominant defect species in Bt- and 
P*-implanted specimen were identified as vacancy clusters from 
their annealing behavior. (author). 


14492 (INIS-JP—007, pp. 79-84) a~?6-phase transformation 
in ion beam synthesized FeSiz. Wieser, E. (Central Inst. for Nu- 
clear Research, Dresden (Germany)); Panknin, D.; Skorupa, W.; 
Wollschlaeger, K.; Groetzschel, R.; Querner, G. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: 
International conference on evolution in beam applications, 
Takasaki (Japan), 5-8 Nov 1991). In Proceedings of the interna- 
tional conference on evolution in beam applications. Order 
Number DE93703820. Source: OSTI; NTIS; INIS. 

A buried layer of iron silicide has been formed by high dose 
implantation of Fe into (100) silicon and subsequent annealing. Be- 
side the main component FeSiz an admixture of FeSi has been 
observed in the whole investigated dose range from 2 to 5 x 10” 
Fe/cm—*. The formation of FeSi can be avoided by enhancing the 
implantation temperature from 350 to 600degC. The transition of 
FeSiz from the 8 to the a phase and vice verca due to annealing 
above or below the transition temperature of 967degC has been 
studied by RBS, X-ray diffraction, IR spectroscopy and resistivity 
measurements. The corresponding change in the iron distribution 
and the change of the FeSi fraction due to the phase transforma- 
tion are discussed. (author). 


14493 (INIS-JP—007, pp. 85-88) Characterization of defects 
formed in ionic crystal after intense electron pulse irradiation. 
Inabe, Katsuyuki (Kanazawa Univ. (Japan). Faculty of Technology); 
Takeuchi, Nozomu; Owaki, Shigehiro. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

Formation and thermal decay of metal clusters in ionic crystals 
are investigated. As one of the results, Na cluster in NaCl ob- 
served by the photoacoustic spectroscopy (PAS) is suggested to 
be available for the measure of dense radiation effect. The Na 
cluster is also found to disappear above 500 K by accompanying 
anomalously sharp TL glow peak and DSC peak due to release of 
energy. Detailed discussion is made to explain the anomaly of TL 
glow peak. (author). 


14494 (INIS-JP—007, pp. 89-94) Temperature dependence of 
damage formations in silicon carbide irradiated with helium 
ions. Kasahara, Shigeki (Hitachi Ltd., Ibaraki (Japan). Hitachi Re- 
search Lab.); Nakata, Kiyotomo; Katano, Yoshio; Ohno, Hideo. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The microstructural changes have been investigated by the 
cross-sectional observation in hot-pressed SiC irradiated with 400 
keV He ions up to 1 x 10% ions/m? at temperatures from 300 to 
1173 K. Cavities align on the 6H basal planes above 1023 K. The 
average cavity diameter increases and the cavity number density 
decreases with an increase in irradiation temperatures. In the case 





of 300 K irradiation, the amorphous structure is observed behind 
the region containing defect clusters. The peak of the cavity num- 
ber densities are in a good agreement with the damage peak 
rather than the stopped helium ion peak. Meanwhile, the depth dis- 
tribution of the amorphous region agrees with the injected ion 
profile well. (author). 


14495 (INIS-JP—007, pp. 95-99) Positron annihilation and 
electron spin resonance studies of defects in electron- 
irradiated 3C-SIC. Itoh, Hisayoshi (Japan Atomic Energy Research 
Inst., Takasaki, Gunma (Japan). Takasaki Radiation Chemistry Re- 
search Establishment); Yoshikawa, Masahito; Tanigawa, Shoichiro; 
Nashiyama, Isamu; Misawa, Shunji; Okumura, Hajime; Yoshida, 
Sadafumi. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

Defects induced by 1 MeV electron-irradiation in cubic silicon 
carbide (3C-SiC) epitaxially grown by chemical vapor deposition 
have been studied with positron annihilation and electron spin res- 
onance (ESR). Doppler broadened energy spectra of annihilation 
‘y-rays obtained by using variable-energy positron beams showed 
the formation of vacancy-type defects in 3C-SiC by the electron- 
irradiation. An ESR spectrum labeled TI, which has an isotropic 
g-value of 2.0029 + 0.001, was observed in electron-irradiated 3C- 
SiC. The TI spectrum is interpreted by hyperfine interactions of 
paramagnetic electrons with 'SC at four carbon sites and 2°Si at 
twelve silicon sites, indicating that the Tl center arises from a point 
defect at a silicon site. Both the results can be accounted for by the 
introduction of isolated Si vacancies by the irradiation. (author). 


14496 (INIS-JP—007, pp. 100-103) lon beam induced 
epitaxy in Ge- and B- coimplanted silicon. Hayashi, N. (Elec- 
trotechnical Lab., Tsukuba, Ibaraki (Japan)); Hasegawa, M.; 


Tanoue, H.; Takahashi, H.; Shimoyama, K.; Kuriyama, K. Japan 


Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The epitaxial regrowth of amorphous surface layers in <100> 
and <111> Si substrate has been studied under irradiation with 
400 keV Ar* ions at the temperature range from 300 to 435degC. 
The amorphous layers were obtained by Ge* implantation, followed 
by B* implantation. The ion beam assisted epitaxy was found to be 
sensitive to both the substrate orientation and the implanted Ge 
concentration, and the layer-by-layer epitaxial regrowth seemed to 
be precluded in Si <111> layers with high doses of Ge implants, 
e.g., 2.5 x 10'5 ions/cm?. Electrical activation of implanted dopant 
B was also measured in the recrystallized Si layer. (author). 


14497 (INIS-JP—007, pp. 104-107) Irradiation effect of N2* 
ions in 304 stainless steel. Sakamoto, Isao (Electrotechnical 
Lab., Tsukuba, Ibaraki (Japan)); Hayashi, Nobuyuki; Kobayashi, 
Hisao; Furubayashi, Bunji; Tanoue, Hisaie. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

80 keV No* ions were irradiated in foil specimens of 304 stain- 
less steel. An irradiation effect in the surface region of the foil 
specimens has been investigated by means of conversion electron 
Moessbauer spectroscopy (CEMS), glancing angle X-ray diffraction 
(GXRD), and Rutherford backscattering (RBS) in order to observe 
the retained nitrogen atoms and ascertain a occurrence of the ion- 
induced martensitic transformation of -~ phase — a phase by 
nitrogen irradiation. It has been seen that the amount of nitrogen 
retention in stainless steel as estimated from RBS _ spectra 
increased rather linearly with increasing ion fluence without an in- 
fluence of ion sputtering. It has been shown by CEMS and GXRD 
measurements that a Fe2N-like compound was formed after N2* 
ion irradiation with fluences above 1.5 x 102’ ions/m?. However, 
both measurements have not clearly shown a occurrence of the 
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ion-induced phase transformation. Therefore, we speculate from 
these results that nitrogen atoms may contribute to highly stabilize 
phase against stress-induced phase transformation more than 
the case of metal ion irradiation. (author). 


14498 (INIS-JP—007, pp. 108-111) Selective formation of 
thick +’ - Fe,N layer by preparative ion implantation on nitrid- 
ing iron. Nunogaki, M. (Osaka Univ., Ibaraki (Japan). Inst. of 
Scientific and Industrial Research); Suezawa, H.; Okada, T. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Thickness changes in «- and +’ - phase layers in the surface- 
layer of pure iron by the preparative ion implantation with the 
subsequent nitridation were investigated. The ion implantation was 
made with Nit -ion at 25keV in the fluence range from 1 x 101 to 
1 x 10'7 ions/cm? under the ambient temperature. The nitridation 
was performed at a constant nitriding conditions; 400degC, 1 h and 
No: He = 5: 2. Resultantly, it was observed that the thickness of 
e- and +’- layers were varied with an ion fluence sensitively. The 
thick y'- layers of about 30 um in average with a thin e -layer at 
the surface side were selectively formed by varying an ion fluence 
in a range between 1 x 10'© x 6 x 107© ions/em*. Concerning to 
the hardness, the increasing ratios to raw iron were about 5, 
though the value was almost the same hardness to one without a 
pre-ion-implantation. As the another effect of the pre-ion- 
implantation, it was noteworthy that the nitriding time was 
shortened to about 1/3. (author). 


14499 (INIS-JP—007, pp. 112-117) Defect clustering in con- 
centrated alloys during irradiation. Hashimoto, T. (Hitachi Ltd., 
Ibaraki (Japan). Energy Research Lab.); Shigenaka, N.; Fuse, M. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

A rate theory based model is presented to investigate the kinet- 
ics of interstitial clustering processes in a face-centered cubic (fcc) 
binary alloy containing A- and B-atoms. Three types of interstitial 
dumbbells, AA-, BB- and AB-type dumbbells, are considered. 
Conversions between these interstitial dumbbells are explicitly in- 
troduced into the formulation, based on the consideration of 
dumbbell configurations and movements. A di- interstitial is as- 
sumed to be the nucleus of a dislocation loop. Reactions of point 
defect production by irradiation, mutual recombination of an intersti- 
tial and a vacancy, dislocation loop nucleation and their growth are 
included in the model. Parameter values are chosen based on the 
atom size of the alloy elements, and dislocation loop formation ki- 
netics are investigated while varying alloy compositions. Two 
different types of kinetics are obtained in accordance with the dom- 
inant loop nucleus types. Conversions between interstitial 
dumbbells are important in the determination of the interstitial 
dumbbell concentration ratios, of the dominant nucleus types, and 
consequently, the loop formation kinetics. Dislocation loop concen- 
tration decreases with increasing undersized atom content, but 
dose rate and temperature dependence of loop concentration are 
insensitive to alloy compositions. (author). 


14500 (INIS-JP—007, pp. 133-137) Beam-solid interaction: 
Fundamental and application. Itoh, N. (Nagoya Univ. (Japan). 
Dept. of Physics). Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

Basic processes for application of beam-solid interaction to ma- 
terials science are described, emphasizing the processes which 
has not been utilized extensively. The application of beams to 
material analyses utilize the spectroscopy of the energy loss of in- 
cident and secondary particles, while that to material modification 
the energy deposition. New applications, spectroscopy of scattered 
ions by collisions with a single atom on the surface, defect analysis 
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by means of laser-induced particle emission and laser-induced 
elimination of defects on surfaces are described. (author). 


14501 (INIS-JP—007, pp. 160-165) Heavy-ion induced dis- 
placement damage studied by RBS and positron annihilation 
analysis. Terasawa, M. (Himeji Inst. of Tech., Hyogo (Japan)); Mi- 
tamura, T.; lwasaki, H. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

Radiation effects in nickel were investigated by the irradiation of 
various energetic ions with different primary knock-on atom (PKA) 
energies. The ion induced displacement damages analyzed by 
Rutherford backscattering spectroscopy are found to be variable 
with the PKA energies, revealing a cascade quenching due to the 
recombination of point defects produced primarily. Cascade efficien- 
cies obtained experimentally showed fairly good agreement with a 
theoretical calculation. Positron annihilation is shown to be a highly 
sensitive method to investigate vacancy-type defects. (author). 


14502 (INIS-JP—007, pp. 177-181) Observation of point 
defects in impurity-doped zinc selenide films using a monoen- 
ergetic positron beam. Miyajima, T. (Sony Corp., Yokohama 
(Japan). Research Center); Okuyama, H.; Akimoto, K.; Mori, Y.; 
Wei, L.; Tanigawa, S. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

We studied point defects in ZnSe films grown by molecular beam 
epitaxy using the positron annihilation method. We found that dop- 
ing with Ga atoms induces vacancy-type defects such as Zn 
vacancies, and that heavy doping with oxygen atoms induces inter- 
stitial type defects. We think that these defects are one of the 
causes of active carrier saturation in doped ZnSe films. (author). 


14503 (INIS-JP—007, pp. 205-209) Channeling study of radi- 
ation effect in single crystal of 304 austenitic stainless steel. 
Nakae, Takanori (Kyoto Inst. of Tech. (Japan)); Mitamura, Tohru; 
Terasawa, Mititaka. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order ‘Number DE93703820. Source: OSTI; 
NTIS; INIS. 

The radiation effect in a single crystal of austenitic stainless steel 
SU304 under 140 MeV Ni'* ion bombardment was studied. The 
fluence of Ni’+ ion irradiation is 6.4 x 1014, 2.1 x 1015 and 8.4 x 
10'® ions/em*. By using the channeling technique, Rutherford 
backscattered He ions and K X rays of the constituent and impurity 
atoms induced by 1.8 MeV He? ions incident along <100> axis of 
SUS304 were measured. From the analysis of RBS and PIXE 
spectra, the displacement of constituent and impurity atoms and 
the lattice disordering induced by 140 MeV Ni‘ ion irradiation 
were discussed. (author). 


14504 (INIS-JP—007, pp. 318-320) Future possibilities of 
positron beam for materials studies. Tabata, Yoneho (Tokai 
Univ., Hiratsuka, Kanagawa (Japan). Faculty of Engineering). 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154-: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Various aspects of application of positron beams to materials re- 
search, from those already established to those proposed as 
having potential usefulness, are summarized briefly. (author). 


14505 (INIS-JP-007, pp. 625-628) lon implantation as a 
physical doping of semiconducting polymers. Wada, T. (Insti- 
tute of Physical and Chemical Research, Wako, Saitama (Japan)); 
Iwaki, M.; Sasabe, H. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
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evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

The ion implantation is one good approach to control doped re- 
gions of conducting polymers. The implanted atoms have a 
Gaussian-like distribution centered at thousand A below the sur- 
face. The semiconductor characteristics of the surface region (less 
than 1 um) can be modified by ion implantation. Radiation damage 
is limited to near the surface region. By reducing the near the sur- 
face region. By reducing the accelerating energy from 150 to 5 
keV, the maximum concentration of the dopant can be brought to 
the surface. (author). 


14506 (INIS-JP—007, pp. 629-633) Cell adhesion and growth 
on ion-implanted polymer surface. Lee, Jae-Suk (Institute of 
Physical and Chemical Research, Wako, Saitama (Japan)); 
Kaibara, M.; lwaki, M.; Sasabe, H.; Suzuki, Y.; Kusakabe, M. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). in Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

The adhesion and growth of endothelial cells on ion-implanted 
polystyrene and segmented polyurethane surface were investi- 
gated. lons of Nat, No*, Oo*, Ar* and Kr* were implanted to the 
polymer surface with ion fluences between 1 x 10'® and 3 x 107” 
ions/em* at energy of 150 KeV at room temperature. lon-implanted 
polymers were characterized by FT-IR-ATR an Raman spectro- 
scopies. The adhesion and proliferation of bovine aorta endothelial 
cells on ion-implanted polymer surface were observed by an optical 
microscope. The rate of growth of BAECs on ion-implanted PSt 
was faster than that on non-implanted PSt. Complete cell adhesion 
and growth were observed on ion-implanted SPU, whereas the ad- 
hesion and growth of BAECs on the non-implanted SPU was not 
observed. It was attempted to control the cell culture on the ion- 
implanted domain fabricated using a mask. (author). 


14507 (INIS-JP—007, pp. 643-647) Preparation of highly ori- 
ented poly-diacetylene LB-films with ion beam irradiation. 
Hosoi, F. (Japan Atomic Energy Research inst., Takasaki, Gunma 
(Japan). Takasaki Radiation Chemistry Research Establishment); 
Aoki, Y.; Hagiwara, M.; Omichi, H. Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: International 
conference on evolution in beam applications, Takasaki (Japan), 5- 
8 Nov 1991). In Proceedings of the international conference on 
evolution in beam applications. Order Number DE93703820. 
Source: OSTI; NTIS; INIS. 

Langmuir-Blodgett (LB) films such as 10,12-heptacosa-diynoic 
acid, 10,12-pentacosa-diynoic acid, 10,12-tricosa-diynoic acid were 
irradiated with ion beam, electron beam and UV-light, and the ef- 
fect of irradiation on morphology of the polymerized film was 
studied. A sharp and intense X-ray diffraction pattern with higher 
order peaks which was not observed in the original films was ob- 
tained by Fe* beam irradiation. The interlayer spacing of 
diacetylene molecules calculated from the X-ray diffraction experi- 
ment was much longer than that theoretically anticipated. Similar 
results were observed when LB-films were treated with Ar* beam 
of ikeV for a short time although there was little observation of 
polymerization. In contrast, the diffraction pattern of the films poly- 
merized with UV-light was broad and weak, and higher order 
peaks disappeared with the increase in irradiation dose. (author). 


14508 (INIS-JP-007, pp. 648-651) Luminescence measure- 
ment of organic polymers during ion irradiation. Aoki, Y. 
(Japan Atomic Energy Research Inst., Takasaki, Gunma (Japan). 
Takasaki Radiation Chemistry Research Establishment); Namba, 
H.; Hosoi, F.; Nagai, S. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1992. 817p. (CONF-911154—: International confer- 
ence on evolution in beam applications, Takasaki (Japan), 5-8 Nov 
1991). In Proceedings of the international conference on evolution 
in beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

The luminescence spectra of solid polymer films, such as 
Poly(N-vinylearbazole), Poly(styrene) and Poly(2-vinylnaphthalene), 
were measured during 20 to 200 keV Het* and Net? ion irradiation. 





The intensity of the excimer fluorescence was found to decrease 
monotonously with the ion fluence. The ESCA measurement for 
Poly(styrene) suggested that phenyl rings, which are responsible 
for the luminescence, should be decomposed. In the luminescence 
spectra of Poly(2-vinyl naphthalene) and Poly(styrene), the forma- 
tion of new luminescences was observed in the longer wavelength 
region compared to the excimer spectrum and the growth rate cor- 
responded to the excimer decomposition rate. Some radicals or 
triplet states produced via excimer decomposition can be consid- 
ered as the emitting species. (author). 


14509 (INIS-JP—007, pp. 676-681) Estimation of yields of 
species in water irradiated by heavy charged particles. Yam- 
aguchi, H. (National Inst. of Radiological Sciences, Chiba (Japan)). 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. 
(CONF-911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Yields of water species produced by heavy charged particles are 
calculated in terms of a prescribed diffusion model for a spur of 
single size. The model takes into account track structure with a 
combination of two introduced modes, LET-mode and 6-ray mode, 
which are asymptotics of the track nature characterized by single 
physical parameter, LET and energy spectra of 5-rays. Fractions of 
LET-mode for the heavy charged particles in a superposition of the 
two are estimated by those for protons given experimentally for 
Fricke G-values with introducing a scaling rule with respect to the 
fraction from proton to the heavy charged particles. The scaling 
rule is underlaid by dimension analysis on physical parameters in- 
volved in the incident particles, and results in that scaling of proton 
energy to a particle energy which gives the same value of non- 
dimension variable of the simplest function of only LET and particle 
energy. The paper exemplifies usefulness of this phenomenological 
approach to track structure effect of the heavy charged particles on 
the yields of water radicals. (author). 


14510 (INIS-JP-007, pp. 707-711) Current transients in sin- 
gle event upset induced by a nuclear microprobe. Nashiyama, 
|. (Electrotechnical Lab., Tsukuba, Ibaraki (Japan)); Nishijima, T.; 
Sekiguchi, H. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 817p. (CONF-911154—: International conference on evolu- 
tion in beam applications, Takasaki (Japan), 5-8 Nov 1991). In 
Proceedings of the international conference on evolution in beam 
applications. Order Number DE93703820. Source: OSTI; NTIS; 
INIS. 

Current transients induced by a single-particle strikes upon sili- 
con diodes were measured using a high-energy ion microprobe 
and a wide-band digitizing sampling technique. Clear current tran- 
sients were obtained showing neither pulse pileup nor significant 
radiation damage. Total collected charges are evaluated by the in- 
tegration of the currents and compared with theoretical values 
calculated using existing single-event models. (author). 


14511 (INIS-JP—007, pp. 712-717) Single event upsets on 
64k-static rams by 7°2Cf fission particles and Co gamme- 
rays. Hirao, T. (Japan Atomic Energy Research Inst., Takasaki, 
Gunma (Japan). Takasaki Radiation Chemistry Research Establish- 
ment); Morita, Y. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

Single event upsets (SEU) measurements have been made on 
64k-NMOS and 64k-NCMOS static random access memories 
(SRAM) under the irradiation of fission particles from *52Cf followed 
by ©°Co-gamma ray irradiation. In 64k-SRAMs which have smaller 
cell size, comparing with those of 4k and 16k-SRAMs, their SEU 
cross sections and standby currents increased clearly with increas- 
ing the total dose of gamma rays. The results are compared with 
those of other experiment using different devices. (author). 


14512 (INIS-JP-007, pp. 718-722) Internal friction measure- 
ments of Mo after low temperature 2 MeV electron irradiation. 
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Tanimoto, H. (Tsukuba Univ., Ibaraki (Japan). Inst. of Materials Sci- 
ence); Mizubayashi, H.; Masuda, R.; Okuda, S.; Iwata, T.; 
Takeshita, H.; Naramoto, H. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1992. 817p. (CONF-911154-: International confer- 
ence on evolution in beam applications, Takasaki (Japan), 5-8 Nov 
1991). In Proceedings of the international conference on evolution 
in beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

To clarify the low temperature behavior of the self-interstitial atom 
(SIA) in Mo, the internal friction measurements were performed 
after 2 MeV electron irradiation at 6 K with Frenkel-pair (FP) con- 
centration below 1 ppm, and compared with those reported after 
neutron and proton irradiations. In the low dose range, dislocation 
pinnings were investigated: The pinning at ~ 40 K was always 
predominant through neutron, proton and electron irradiations sug- 
gesting the free-migration of SIA at about 40 K. In contrast, the 
pinning at ~ 25 K was predominant, very small and not detected 
for neutron, proton and electron irradiations, respectively. In the 
high dose range, the relaxation peaks were studied: The 41 K 
peak was commonly observed for all irradiation experiments, but 
the 13 K peak reported after neutron and proton irradiations was 
not detected after electron irradiation. (It is noted that the 41 K and 
13 K peaks recovered in the temperature ranges for the 40 and 25 
K pinnings, respectively.) Further, the peak height of the 41 K peak 
per unit FP concentration found in the present electron irradiation 
with a very low FP concentration was twenty times larger than that 
reported in the previous works with FP concentration of more than 
10 ppm suggesting the strong interaction between SIA’s. From 
these results, we surmised that SIA can migrate three- 
dimensionally at about 40 K. The defects responsible for the 13 K 
peak and the 25 K pinning are also discussed. (author). 


14513 (INIS-JP-007, pp. 723-728) Computer simulation of 
void formation in residual gas atom free metals by dual beam 
irradiation experiments. Shimomura, Y. (Hiroshima Univ., 


Higashi-Hiroshima (Japan). Faculty of Engineering); Nishiguchi, R.; 
La Rubia, T.D. de; Guinan, M.W. Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: International 
conference on evolution in beam applications, Takasaki (Japan), 5- 
8 Nov 1991). In Proceedings of the international conference on 


evolution in beam applications. 
Source: OSTI; NTIS; INIS. 

In our recent experiments (1), we found that voids nucleate at 
vacancy clusters which trap gas atoms such as hydrogen and he- 
lium in ion- and neutron-irradiated copper. A molecular dynamics 
computer simulation, which implements an empirical embedded 
atom method to calculate forces that act on atoms in metals, sug- 
gests that a void nucleation occurs in pure copper at six and seven 
vacancy clusters. The structure of six and seven vacancy clusters 
in copper fluctuates between a stacking fault tetrahedron and a 
void. When a hydrogen is trapped at voids of six and seven va- 
cancy, a void can keep their structure for appreciably long time; 
that is, the void do not relax to a stacking fault tetrahedron and 
grows to a large void. In order to explore the detailed atomics of 
void formation, it is emphasized that dual-beam irradiation experi- 
ments that utilize beams of gas atoms and self-ions should be 
carried out with residual gas atom free metal specimens. (author). 


Order Number DE93703820. 


14514 (INIS-JP-007, pp. 729-733) Helium ion irradiation ex- 
periments using controlled energy degrader. Masuyama, Tooru 
(Tohoku Univ., Sendai (Japan). Faculty of Engineering); Morimoto, 
Masaaki; Konuma, Osamu; Abe, Katsunori. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: Inter- 
national conference on evolution in beam applications, Takasaki 
(Japan), 5-8 Nov 1991). In Proceedings of the international confer- 
ence on evolution in beam _ applications. Order Number 
DE93703820. Source: OSTI; NTIS; INIS. 

In order to study the influence of helium ions on the mechanical 
property changes in fusion reactor materials by using a light ion 
accelerator, the tandem type energy degrader with computer con- 
trol was developed. Helium ions were implanted uniformly into 
tensile specimens of vanadium and molybdenum, and their irradia- 
tion hardening and post-irradiation annealing behavior were 
examined. The method is proposed to change the ratio of helium 
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concentration to displacement damage in the specimens by a sin- 
gle beam with controlled degrader. (author). 


14515 (INIS-JP-007, pp. 741-746) In-situ observation sys- 
tem for dual ion irradiation damage. Furuno, Shigemi (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Hojou, Kiichi; Otsu, Hitoshi; Sasaki, T.A.; 
Izui, Kazuhiko; Tukamoto, Tetsuo; Hata, Takao. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). 1992. 817p. (CONF-911154—: 
International conference on evolution in beam applications, 
Takasaki (Japan), 5-8 Nov 1991). In Proceedings of the interna- 
tional conference on evolution in beam applications. Order 
Number DE93703820. Source: OSTI; NTIS; INIS. 

We have developed an in-situ observation and analysis system 
during dual ion beam irradiation in an electron microscope. This 
system consists of an analytical electron microscope of 
JEM-4000FX type equipped with a parallel EELS and an EDS at- 
tachments and linked with two sets of ion accelerators of 40 kV. 
Hydrogen and helium dual-ion beam irradiation experiments were 
performed for SiC crystals. The result of dual-ion beam irradiation 
was compared with those of helium and hydrogen single ion irradi- 
ations. It is clearly seen that the dual-ion irradiation has the effect 
of suppressing bubble formation and growth in comparison with the 
case of single helium ion irradiation. (author). 


14516 (INIS-JP—007, pp. 747-752) Effect of phosphorus and 
boron additions on helium bubble microstructure in titanium- 
modified austenitic stainless steels. Jitsukawa, Shiro (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Hojou, Kiichi; Hishinuma, Akimichi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 817p. (CONF- 
911154—: International conference on evolution in beam 
applications, Takasaki (Japan), 5-8 Nov 1991). In Proceedings of 
the international conference on evolution in beam applications. Or- 
der Number DE93703820. Source: OSTI; NTIS; INIS. 

Ti-modified austenitic stainless steels (0.06C-0.5Si-15Cr-15Ni- 
2Mo-0.2Ti) plus P and/or B additions up to 0.06 wt% and 60 
wtppm respectively, were irradiated with 10keV He* ions at a dose 
rate of 1.8 x 10'® Het/m?s at 923K. Irradiation was performed on 
foil specimens in a transmission electron microscope equipped with 
an ion-accelerator up to a fluence of 1 x 10®' Het/m?. Small (5 nm 
>) bubbles were formed in the depth region ranging between 5 
and 15 nm from the foil surface of the specimen irradiated up to a 
fluence of 9 x 10'® Het/m?. These bubbles grew continuously dur- 
ing the following irradiation. They were often observed to grow by 
coalescence. Bubble growth by coalescence was suppressed by 
Ti-modification. Both P and B additions enhanced the suppression 
effect of Ti-modification. (author). 


14517 (INIS-JP—007, pp. 763-767) Effect of the type of 
radiation on the degradation behavior of polymer matrix com- 
posites. Egusa, Shigenori (Japan Atomic Energy Research Inst., 
Takasaki, Gunma (Japan). Takasaki Radiation Chemistry Research 
Establishment). Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 817p. (CONF-911154—: International conference on 
evolution in beam applications, Takasaki (Japan), 5-8 Nov 1991). 
In Proceedings of the international conference on evolution in 
beam applications. Order Number DE93703820. Source: OSTI; 
NTIS; INIS. 

Four kinds of polymer matrix composites (filler: E-glass or carbon 
fiber cloth; matrix; epoxy or polyimide resin) were irradiated with 
neutrons and ®°Co +7-rays at room temperature or at 5 K. Three- 
point bend tests were then carried out at 77 K. Comparison of the 
neutron and +-ray irradiation effects shows that the radiation sensi- 
tivity of the glass/epoxy and glass/polyimide composites is 1.8-2.6 
times higher to neutrons than to +-rays, indicating a higher sensitiv- 
ity of the epoxy and polyimide matrix resins to recoil protons than to 
+-rays. Absorbed dose calculations, on the other hand, show that 
the spatial distribution of the microscopic energy deposition in poly- 
mer matrix composites is inhomogeneous for neutrons, although 
almost homogeneous for +-rays. In addition, the neutron irradiation 
of boron-containing E-glass fiber composites produces additional 
radiation damage due to a '°B(n,a)’Li reaction in the glass fibers, 
thus significantly enhancing a decrease in the composite strength. 
These facts indicate that as far as polymer matrix composites are 
concerned, the irradiation effects of neutrons will be rather difficult 
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to simulate with different types of radiation such as protons and 
carbon ions from an ion accelerator. Thus, it may be prudent that 
such simulation irradiation be carried out mainly for pure resins to 
be used as matrix in polymer matrix composites. (author). 


14518 (INIS-SU-342/A, pp. 3-6) Energy distribution of cas- 
cade particles on the dynamic stage of time evolution of 
low-energy cascade in solids. Kashlev, Yu.A. (AN SSSR, 
Moscow (Russian Federation). Inst. Metallurgii); Shemaeva, I.N. 
AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1991. [101p.] (In Russian). In Physics of radiation damages and ra- 
diation material science: Scientific-technical collection. Order 
Number DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

An analytic model for the time evolution of displacement cas- 
cades on solids is presented. The kinetic equation for the 
distribution function of atoms knocked on from lattice sites is for- 
mulated, taking into account the elastic and inelastic (electron) 
scattering, as well as the spontaneous recombination. The dynamic 
stage of the time evolution of the low-energy cascade is described 
by the solution of the kinetic equation for the one-particle distribu- 
tion function. 6 refs. 


14519 (INIS-SU-342/A, pp. 7-12) Subthreshold defect for- 
mation in solid Xe. Grigorashchenko, O.N. (AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temperatur); 
Ogurtsov, A.N.; Savchenko, E.V.; Fugol’, |.Ya. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [101p.] (in Rus- 
sian). In Physics of radiation damages and radiation material 
science: Scientific-technical collection. Order Number 
DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

The electronically induced defect formation in solid Xe has been 
observed under subthreshold irradiation by slow electrons at low 
temperature. The defect formation is initiated by the self-trapping of 
excitons into molecular type states. Analysis of the temperature de- 
pendence of defect accumulation rate reveals two different stages 
at which the defect formation processes occure: during the time 
spent in the excited state and after the radiation decay of the ex- 
cited state. Corresponding mechanisms are based on off-center 
displacement of the excited center and its decay after transition to 
the repulsive branch of the ground state. 39 refs.; 4 figs. 


14520 (INIS-SU-342/A, pp. 98-99) Radiation defects in 
quartz irradiated with dense electron beam. Sayapina, O.V. (AN 
SSSR, Vladivostok (Russian Federation). Dal’nevostochnyj Nauch- 
nyj Tsentr); Ermishkin, V.A.; Tomenko, A.D. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [101p.] (in Rus- 
sian). In Physics of radiation damages and radiation material 
science: Scientific-technical collection. Order Number 
DE93620498. Source: OSTI; NTIS (US Sales Only); INIS. 

Processes of radiation damage and amorphization were studied 
in quartz irradiated in the high voltage electron microscope over a 
wide range of temperatures and electron energies. The dose 
dependences of the amorphous fraction were plotted. The amor- 
phization kinetics during neutron and electron irradiation was 
shown to be topologically similar. 9 refs.; 1 fig. 


14521 (LBL-32203) Metal ion implantation for large scale 
surface modification. Brown, |.G. Lawrence Berkeley Lab., CA 
(United States). Oct 1992. 21p. Sponsored by Department of De- 
fense, Washington, DC (United States); Electric Power Research 
Inst, Palo Alto, CA (United States), DOE Contract 
AC03-76SF00098. Contract ARO 116-89;Contract RP2426-27. 
(CONF-921129-6: 39. national symposium of the American Vac- 
uum Society, Chicago, IL (United States), 9-13 Nov 1992). Order 
Number DE93007649. Source: OSTI; NTIS; GPO Dep. 

Intense energetic beams of metal ions can be produced by using 
a metal vapor vacuum arc as the plasma discharge from which the 
ion beam is formed. We have developed a number of ion sources 
of this kind and have built a metal ion implantation facility which 
can produce repetitively pulsed ion beams with mean ion energy 
up to several hundred key, pulsed beam current of more than an 
ampere, and time averaged current of several tens of milliamperes 
delivered onto a downstream target. We've also done some prelim- 
inary work on scaling up this technology to very large size. For 
example, a 50-cm diameter (2000 cm‘) set of beam formation 
electrodes was used to produce a pulsed titanium beam with ion 





current over 7 amperes at a mean ion energy of 100 key. Sepa- 
rately, a dc embodiment has been used to produce a dc titanium 
ion beam with current over 600 mA, power supply limited in this 
work, and up to 6 amperes of de plasma ion current was main- 
tained for over an hour. In a related program we've developed a 
plasma immersion method for applying thin metallic and compound 
films in which the added species is atomically mixed to the 
substrate. By adding a gas flow to the process, well-bonded com- 
pound films can also be formed; metallic films and multilayers as 
well as oxides and nitrides with mixed transition zones some hun- 
dreds of angstroms thick have been synthesized. Here we outline 
these parallel metal-plasma-based research programs and describe 
the hardware that we’ve developed and some of the surface modi- 
fication research that we've done with it. 


14522 (SAND-92-1487C) Photoluminescence of silicon 
nanostructures formed by ion beam implantation. Redman, 
D.A.; Folistaedt, D.M.; Guilinger, T.; Kelly, M. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-921101-86: 16. Material Research Society 
international symposium on the scientific basis for nuclear waste 
management fall meeting, Boston, MA (United States), 30 Nov - 5 
dec 1992). Order Number DE93006777. Source: OSTI; NTIS; 
GPO Dep. 

A new method was used to fabricate nanometer-scale structures 
in Si for photoluminescence (PL) studies. He ions were implanted 
to form a dense subsurface layer of small cavities (1-8 nm diame- 
ters). The implanted specimens were either annealed in H or 
anodized with HF to evaluate the quantum confinement model for 
PL from porous Si. Incomplete passivation apparently prevented 
PL in the H-annealed specimens. Implantation combined with an- 
odization produced a substantial blue shift relative to anodization 
alone, which is consistent with quantum confinement. 


14523 (SAND—92-1596C) Colloid formation in implanted 
glasses. Arnold, G.W. (Sandia National Labs., Albuquerque, NM 
(United States)); Mazzoldi, P.; Tramontin, L.; Boscolo-Boscoletto, 
A.; Battaglin, G. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO04-76DP00789. (CONF-921101— 
91: 16. Material Research Society international symposium on the 
scientific basis for nuclear waste management fall meeting, Boston, 
MA (United States), 30 Nov - 5 dec 1992). Order Number 
DE93006763. Source: OSTI; NTIS; GPO Dep. 

Metal colloids in glasses can yield an enhanced (x(°)) suscepti- 
bility which leads to an intensity dependent refractive index. lon 
implantation is a convenient means of introducing the metal 
species. The host glass plays an important role in colloid forma- 
tion. We have characterized Ag-colloid formation in various silicate 
glasses and, in addition, have studied the formation of colloids in 
Ag-doped phosphate glass as a function of N and H implantation. 
Some preliminary results for Cu-implanted glasses are presented. 


14524 (SAND—92-2639C) Coarsening of a quiescent elec- 
trorheological fluid |: Experiment. Martin, J.E. (Sandia National 
Labs., Albuquerque, NM (United States)); Odinek, J.; Halsey, T.C. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-921101-87: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93006776. 
Source: OSTI; NTIS; GPO Dep. 

We report a real-time, two-dimensional light scattering study of 
the evolution of structure in a concentrated electrorheological fluid 
during the ‘liquid-solid’ phase transition. We find that after particle 
chaining along the electric field lines, strong light scattering lobes 
appear at a finite scattering wavevector q orthogonal to the field 
lines, and then brighten as they move to q=O. This indicates the 
existence of an unstable concentration fluctuation that signifies the 
segregation of chains into columns. In fact, the observed growth 
kinetics of the characteristic length, as well as the form of the struc- 
ture factor, are qualitatively similar to two-dimensional spinodal 
decomposition in a system with a conserved order parameter. 
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14525 (UCRL-JC—111660) Radiation-induced disordering 
and defect production in Cu,Au and Ni,Al studied by molecu- 
lar dynamics simulation. La Rubia, T.D. de (Lawrence Livermore 
National Lab., CA (United States)); Janaway, G.A.; Guinan, M.W.; 
Caro, A.; Spaczer, M.; Victoria, M. Lawrence Livermore National 
Lab., CA (United States). 17 Sep 1992. 19p. Sponsored by US- 
DOE, Washington, DC (United States); Fonds National Suisse de 
la Recherche Scientifique, Bern (Switzerland). DOE Contract W- 
7405-ENG-48. (CONF-9209200-7: 8. international conference on 
ion beam modification of materials, Heidelberg (Germany), 7-11 
Sep 1992). Order Number DE93007506. Source: OSTI; NTIS; 
GPO Dep. 

We use molecular dynamics computer simulations to investigate 
the kinetics of disordering induced by energetic displacement cas- 
cades in two ordered intermetallics. CuzAu and Ni3Al. We also 
study the mechanisms of defect productio in these systems and 
compare the results to recent findings in pure metals. We employ 
embedded atom potentials which reproduce the main features of 
the phase diagram, including a disordering transition below the 
melting point (Tm) in CugAu and an ordered compound up to Tm in 
NigAl. We simulate events with 5 keV recoil energy in crystals con- 
taining up to 157,216 atoms at 10 K. We present results of the 
influence of the displacement cascade on the order parameters and 
describe their temporal and spatial evolution. We discuss atomic 
miding in the cascade regions in terms of the atomic mobilities in 
each sublattice. The influence of the ordering energy and the melt- 
ing temperature in the behavior of the compounds is emphasized. 


6654 Quantum Physics Aspects of Condensed 
Matter 


14526 (LBL-33057) Correlated wavefunction quantum 
Monte Carlo approach to solids. Louie, S.G. Lawrence Berkeley 
Lab., CA (United States). Oct 1992. 13p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Grant DMR91-20269. (CONF-9210314—1: 15. Taniguchi interna- 
tional symposium on condensed matter theory, Kashikojima 
(Japan), 19-23 Oct 1992). Order Number DE93007730. Source: 
OSTI; NTIS; GPO Dep. 

A method for calculating the electronic and structural properties 
of solids using correlated wavefunctions together with quantum 
Monte Carlo techniques is described. The approach retains the ex- 
act Coulomb interaction between the electrons and employs a 
many-electron wavefunction of the Jastrow-Slater form. Several ex- 
amples are given to illustrate the utility of the method. Topics 
discussed include the cohesive properties of bulk semiconductors, 
the magnetic-field- induced Wigner crystal in two dimensions, and 
the magnetic structure of bee hydrogen. Landau level mixing is 
shown to be important in determining the transition between the 
fractional quantum Hall liquid and the Wigner crystal. Information 
on electron correlations such as the pair correlation functions which 
are not accessible to one- electron theories is also obtained. 24 
refs, 5 figs, 1 tab. 


665410 Superconductivity 
Refer also to citation(s) 12876, 13002, 13164, 13170, 13186, 13650 


14527 (ANL-92/38) Practical superconductor development 
for electrical power applications: Annual report for FY 1992. 
Goretta, K.C. (comp.). Oak Ridge National Lab., TN (United 
States). Oct 1992. 46p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93007785. Source: OSTI; NTIS; GPO Dep. 

Development of useful high-critical-temperature (high-T.) super- 
conductors requires synthesis of superconducting compounds; 
fabrication of wires, tapes, and films from these compounds; pro- 
duction of composite structures that incorporate stabilizers or 
insulators; and design and testing of efficient components. This re- 
port describes the technical progress of research and development 
efforts aimed at producing superconducting components that are 
based on the Y-Ba-Cu, Bi-Sr-Ca-Cu, Bi-Pb-Sr-Ca-Cu, and (TI,Pb)- 
(Ba,Sr)-Ca-Cu oxide systems. Topics discussed are synthesis and 
heat treatment of high-T,superconductors, formation of monolithic 
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and composite wires and tapes, superconductor/metal connectors, 
characterization of structures and superconducting and mechanical 
properties, fabrication and properties of thin films, and develop- 
ment of prototype components. Collaborations with industry and 
academia are documented. 


14528 (ANL/MCT/RP-77582, pp. 85-92) Superconductivity 
applications. Cha, Y.S.; Mulcahy, T.M.; Niemann, R.C.; Uherka, 
K.L. Argonne National Lab., IL (United States). Materials and Com- 
ponents Technology Div. Nov 1992. In Materials and Components 
Technology Division research summary, 1992. 158p. Order Num- 
ber DE93004228. Source: OSTI; NTIS; INIS. 

The special properties of superconducting materials allow many 
unique applications whose importance has increased significantly 
with the discovery several years ago of materials that superconduct 
at temperatures above the boiling point of nitrogen. The Supercon- 
ductivity Applications Section conducts research and development 
on new applications of superconductivity and its support technolo- 
gies. The work is both experimental and analytical. Many of the 
Section’s projects are funded by the Superconductivity Pilot Center 
at ANL; such projects are conducted with industrial collaborators, 
typically with each institution funding its own work but with staff 
from each institution working on the same project. Section mem- 
bers are thus frequently involved with industrial scientists and 
engineers in these collaborative programs. The Section collabo- 
rates closely with the MCT Ceramics Section in fabricating 
experimental superconducting devices, and with members of the 
ANL Energy Systems Division in developing magnetically levitated 
ground transport (maglev) systems. 


14529 (INIS-mf-13430, pp. 29) The physics of flux lines in 
High T. superconductors (an overview). Campbell, 1.A. 
(Physique des Solides, Universite Paris-Sud, 91405 Orsay 
(France)). Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1992. [216p.] (CONF-9209309—: 42. annual convention 
of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 
1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 


Short communication. HIGH-TC SUPERCONDUCTORS /flux 
quantization 


14530 (KFTI-91-11) To the theory of triplet pairing in 
Fermi-liquid model. Isaev, A.A.; Peletminskij, S.V. Gosudarstven- 
nyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(Russian Federation). Tsentral’nyj Nauchno-issledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i. 1991. [13p.] (in Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

A Fermi-liquid approach based on generalization of self- 
consistent field method to superfluid systems with triplet pairing is 
developed. Theory of Fermi-liquid for normal and superfluid states 
is based on a general expression for energy as a functional of nor- 
mal and abnormal quasi-particle distribution functions. Under 
condition of thermodynamic potential minimum for a system, equa- 
tions of self-consistency in triplet case describing superfluid phases 
with different symmetry properties are obtained. A detailed analysis 
of these equations for unitary and non-unitary sates of superfluid 
Fermi-liquid is made. 7 refs. (author). 


665420 Superfiuidity 


14531 (CEA-CONF—-11187) Dissipative flow of superfluid 
“He through a small orifice by quantum and thermal nucle- 
ation of vortices. Avenel, O. (CEA Centre d'Etudes de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Recherche sur |’Etat Condense, 
les Atomes et les Molecules); Ihas, G.G. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Recherche sur |’Etat 
Condense, les Atomes et les Molecules. 1992. [10p.] (CONF- 
9206305—: Symposium on quantum fluids and solids, University 
Park, PA (United States), 15-19 Jun 1992). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Flow measurements in ultra-pure “He through a micron-size ori- 
fice at millikelvin temperatures show the transition from thermal to 
quantum nucleation of nanometer-size vortices below a crossover 
temperature of 0.147 K. Detailed analysis, similar to that done for 
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macroscopic quantum tunnelling in superconducting junctions, 
yields parameters which accurately predict the mean value and the 
distribution width of the critical velocities at all temperatures. These 
observations establish the close relationship between this type of 
critical flow and negative ion motion in superfluid “He and strongly 
suggest that the underlying mechanism is identical. 


14532 (INIS-mf—13481) The static structure factor of liquid 
“He: some new aspects. Khalil, K.Y. University of Jordan, Am- 
man (Jordan). Aug 1986. [94p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The thesis is concerned with three complementary problems. 
The first deals with a new interpretation of the elusive nature of the 
roton. This is motivated by the observation that the ‘rotonic’ mini- 
mum in the dispersion curve, which is intimately related to the 
principal peak of the static structure factor, is a common feature 
not only for He II but also for He | and almost all other condensed 
systems. The second problem concerns the precise asymptotic be- 
haviour of the pair correlation function for liquid sup 4 He, whose 
Fourier transform is essentially the long-wavelength liquid structure 
factor. The third problem deals with the implications of this new 
formulation as related to Bose-Einstein condensation and superflu- 
idity, as well as to other physical properties of the system. The 
thesis concludes with a partial list of open problems and with two 
possible extensions, including a complete development of an 
exceedingly simple method for determining the second virial coeffi- 
cient of the sup 4 He gas over a wide temperature range. 122 
refs., 2 figs., 5 tabs. (A.M.H). 


14533 (KFTI-91-31) Non-linear effects in vortex viscous 
flow in superconductors-role of finite heat removal velocity. 
Bezuglyj, A.l.; Shklovskij, V.A. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [5p.] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The role of finite heat removal velocity in experiments on non- 
linear effects in vortex viscous flow in superconducting films near 
critical temperature was investigated. It was shown that the 
account of thermal effects permits to explain the experimentally ob- 
served dependence of electron energy relaxation time and current 
break-down in voltage-current characteristic from magnetic field 
value. 5 refs.; 1 fig. (author). 
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Refer also to citation(s) 13482, 13494, 14414, 14654, 14678, 
14690, 14692, 14695, 14720 


14534 (BARC—1992/P/001) Laser and Plasma Technology 
Division : annual report 1991. Bhabha Atomic Research Centre, 
Bombay (india). 1992. [139p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

A brief account of the research and development (R and D) ac- 
tivities carried out by Laser and Plasma Technology Division, 
Bhabha Atomic Research Centre, Bombay during 1991 is pre- 
sented. The R and D activities are reported under the headings (1) 
Laser Activities, (2) Thermal Plasma Activities, (3) Electron Beam 
Activities and (4) Divisional Workshop Activities. List of publications 
is given at the end of each activity heading. 


14535 (CONF-921217-4) An ICRF antenna edge plasma 
density profile diagnostic for DIl-D. Bigelow, T.S. (Oak Ridge 
National Lab., TN (United States)); Livesey, R.L.; Wilgen, J.B.; 
Hanson, G.R.; Collazo, |.; Doyle, E.J.; Rhodes, T.; DeGrassie, J.; 
Phelps, R. Oak Ridge National Lab., TN (United States). [1992]. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 17. annual Society of Photo- 
Optical Instrumentation Engineers (SPIE) international conference 
on infrared and millimeter wave sources; Pasadena, CA (United 
States); 14-18 Dec 1992. Order Number DE93006729. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discuss the following topics: microwave reflectometry; 
reflectometry on DIll-D; a ICRF antenna mounted reflectometer 





antenna system for DIll-D; DIll-D plasma profile simulation; reflec- 
tometer antenna and waveguide fabrication; performance 
measurements; planned measurements with the UCLA reflectome- 
ter electronics; and proposed future measurements using the 
ORNL TFTR reflectometer system. 


14536 (CTH-IEFT-PP-—1992-22) Influence of sawtooth oscil- 
lations of fast ion spatial distribution. Anderson, D. (Chalmers 
Univ. of Technology, Gothenburg (Sweden). Inst. for Electromag- 
netic Field Theory and Plasma Physics); Lisak, M.; Wising, F.; 
Kolesnichenko, Ya.l.; Yakovenko, Yu.V. Chalmers Univ. of Technol- 
ogy, Goeteborg (Sweden). Inst. for Electromagnetic Field Theory 
and Plasma Physics. [1992]. [125p.] Source: OSTI; NTIS; INIS. 
Recent measurements of global as well as line integrated neu- 
tron emission generated during NBI heating on JET have provided 
significant information on the influence of sawtooth oscillations on 
injected ions. The measurements have been analysed tomographi- 
cally to deduce the spatial distribution of the neutron emission 
before and after the sawtooth crash, and the results indicate that 
the fast ions are expelled from the plasma core during crashes. 
The present report summarizes the theoretical work performed 
within the JET contract JTI/13435, the final aim of which is to try to 
interpret the mentioned experimental results. The analysis involves 
analytical as well as numerical calculations. A new model of saw- 
tooth crashes with qo below unity is presented, based on the 
models of Kadomtsev and Wesson. The analytical results for the 
changes in global and local neutron emissivity at the sawtooth 
crash are in qualitative agreement with experimental results. The 
new model predicts stronger redistribution of the neutron emissiv- 
ity, but a smaller change of global emissivity than the Kadomtsev 
model. A detailed numerical investigation of the sawtooth induced 
change in neutron emissivity is also made. The Fokker-Planck 
equation is used to calculate the distribution function of the injected 
fast ions before the crash and the models are used to find the 
change of both beam and plasma parameters due to the crash. 
The radial distributions of the neutron emissivity before and after 


the crash are then calculated and used for integration along the 
lines-of-sight of the neutron profile monitor on JET. The flux sur- 
face geometry obtained from MHD equilibrium calculations is used 
during the integration. Both the Kadomtsev model and the model 
suggested here are found to be consistent with the experimentally 
observed change in neutron emissivity provided the q(r)-profile is 
chosen properly. (au). 


14537 (CTH-IEFT-PP—1992-28) Fluid analysis of the colli- 
sioniess MHD ballooning mode branch in tokamaks. Nordman, 
H.; Jhowry, B.; Weiland, J. Chalmers Univ. of Technology, Goete- 
borg (Sweden). Inst. for Electromagnetic Field Theory and Plasma 
Physics. [1992]. [17p.] Source: OSTI; NTIS; INIS. 

The stability of electromagnetic ballooning modes is investigated 
using a toroidal two-fluid model allowing for arbitrary L,/L6 (the 
characteristic scale lengths of density and magnetic field inhomo- 
geneities). The ballooning mode equation is solved numerically and 
the two-fluid and magnethohydrodynamic stability properties are 
discussed and compared. The perpendicular compressibility 
strongly reduce the growthrate and for Lr/L8 ~ Lr/Lr ~ 1, the 
mode is completely stabilized. (au). 


14538 (DOE/ER/13858-3) Energy related applications of el- 
ementary particle physics: Final report. Rafelski, J. Arizona 
Univ., Tucson, AZ (United States). Dept. of Physics. 31 Aug 1991. 
34p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER13858. Order Number DE93006983. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The current research position is summarized, and what could be 
done in the future to clarify issues which were opened up by the 
research is indicated. Following on the discussion of the viability of 
catalyzed fusion, there is presented along with the key experimen- 
tal results, a short account of the physics surrounding the subject. 
This is followed by a discussion of key research topics addressed. 
In consequence of the progress made, it appears that the feasibil- 
ity of a small-scale fusion based on catalyzed reactions rests on 
either the remote chance that a yet undiscovered ultraheavy nega- 
tively charged elementary particle exists in Nature, or on the 
possible technical realization of a system based on muon-catalyzed 
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fusion (MuCF) in high-density degenerate hydrogen plasma (den- 
sity 1000 LHD, temperature O(100 eV)). The latter is considered 
to have practical promise. 


14539 (DOE/ER/53174-T1) Theoretical studies on plasma 
heating and confinement: Final report, May 4, 1984—May 13, 
1988. Sudan, R.N. Cornell Univ., Ithaca, NY (United States). Jan 
1993. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-84ER53174. Order Number DE93007617. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Three principal topics are covered in this final report: Stabiliza- 
tion of low frequency modes of an axisymmetric compact torus 
plasma confinement system, such as, spheromaks and FRC’S, by 
a population of large orbit axis encircling energetic ions. Employing 
an extension of the ‘energy principle’ which utilizes a Vlasov 
description for the energetic ‘ion component, it has been demon- 
strated that short wavelength MHD type modes are stabilized while 
the long wavelength tilt and precessional modes are marginally sta- 
ble. The deformation of the equilibrium configuration by the 
energetic ions results in the stabilization of the tilt mode for sphero- 
maks. Formation of lon Rings and their coalescence with 
spheromaks. A two dimensional electromagnetic PIC codes has 
been developed for the study of ion ring formation and its propaga- 
tion, deformation and slowing down in a cold plasma. It has been 
shown that a ring moving at a speed less than the Alfven velocity 
can merge with a stationary spheromak. Anomalous transport from 
drift waves in a Tokomak. The Direct Interaction Approximation in 
used to obtain incremental transport coefficients for particles and 
heat for drift waves in a Tokomak. It is shown that the transport 
matrix does not obey Onsager’s principle. 


14540 (DOE/ER/53298-3) Magnetofluid transport: Final re- 
port. Montgomery, D. Dartmouth Coll., Hanover, NH (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89ER53298. Order Number 
DES93006990. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research on MHD equilibrium in tokamaks, 


14541 (DOE/ER/54169-1) Thomson scattering diagnostic 
analyses to determine the energetic particle distributions in 
TFTR: Annual performance report. Aamodt, R.E.; Cheung, P.; 
Russell, D.A. Lodestar Research Corp., Boulder, CO (United 
States). 12 Feb 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER54169. (LRC—93-38). 
Order Number DE93008046. Source: OSTI; NTIS; GPO Dep. 

The research completed and in progress for the first period of 
this grant is reviewed. Specific scattering scenarios for TFTR and 
JET and ITER were studied. The Lodestar scattering code, 
SKATR, was upgraded to include anisotropic energetic ion distribu- 
tions and an analytic diffraction formulation was completed. 
Research continues on JET studies and upgrading the code for 
JET and ITER relevant conditions. 


14542 (ENEA-RT-NUCL-91-31) Design and calibration of 
time of flight neutral particle analyser with noise rejection ca- 
pability. Bracco, G.; Mantovani, S.; Moleti, A.; Tilia, B.; Zanza, V.; 
Betello, G. ENEA, Frascati (Italy). Area Nucleare. 1992. 52p. 
(RT/NUCL-91-31). Order Number DE93769413. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper describes the design and the calibration of a time of 
flight (TOF) neutral particle analyser (NPA) used - in the diagnostics 
of plasma close to thermonuclear fusion conditions. The analyser 
can select energy and mass of charge exchange neutrals in the 
energy range from 0.5 to 250 keV and it is calibrated for hydrogen, 
deuterium and helium atoms. The utilization of the coincidence 
technique in the measurement of the time of flight of the detected 
neutrals also permits discrimination of the particle signal from a 
random background. In this way, the NPA can operate successfully 
also in the large neutrons and gammas fluxes characteristic of the 
high performance fusion plasmas produced in large tokamaks. 


14543 (ETDE-IT-93-40) 2-d studies of multi-wavelength 
planar and spherical Rayleigh-Taylor instability with automati- 
cally re-zoned Lagrangian code. Atzeni, S.; Guerrieri, A. ENEA, 
Frascati (Italy). 1992. 5p. (CONF-9206344—1: 13. international con- 
ference on numerical methods in fluid dynamics, Rome (Italy), 6-10 
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Jun 1992). Order Number DE93769381. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Rayleigh-Taylor instability (RTI) plays an important role in 
several physical problems, including explosive stages of stellar 
evolution and inertial confinement fusion (ICF). In these cases, 
understanding the non linear evolution of multi-wavelength pertur- 
bation and the induced turbulent mixing is essential. Simulation of 
such processes requires the capability of following the evolution of 
multimaterial systems undergoing strong compression and/or ex- 
pansion and, of course, being distorted by the instability itself. The 
substantial volume variation occurring in ICF motivates the prefer- 
ence given to Lagrangian codes for the study of these problems 
but, in multi-dimensional geometry, re-zoning techniques need to 
be introduced to deal with the mesh distortion caused by the un- 
stable fluid motion. In this paper, a description is given of discrete 
re-zoning technique, its implementation in an ICF code, and its ap- 
plication to the study of the 2-D RTI, in both planar and spherical 
geometries. 


14544 (ETDE-IT—93-42) Study of toroidal Alfven Eigen- 
modes using hybrid code. Viad, G.; Briguglio, S.; Kar, C.; Zonca, 
F.; Romanelli, F. ENEA, Frascati (Italy). 1992. 10p. (CONF- 
9206235-—5: International Atomic Energy Agency (IAEA) technical 
committee meeting on advances in simulation and modeling of ther- 
monuclear plasmas, Montreal (Canada), 15-17 Jun 1992). Order 
Number DE93769382. Source: OSTI; NTIS (US Sales Only); INIS. 

In the gaps of the continuum Alfven spectrum, discrete global 
modes induced by toroidicity (the so called Toroidal Alfven Eigen- 
modes or TAE) have been shown to exist. These modes can be 
destabilized by resonant interaction with the parallel motion of the 
energy ions, as alpha particles produced in fusion reactions. The 
TAE stability is determined by the competition between such a driv- 
ing mechanism and the coupling with the Alfven continuum which 
provides a damping. The numerical study of the effect of high en- 
ergy particles on MHD modes requires the solution of the fluid 
equations for the bulk plasma, and of the kinetic equations for the 
energy particles (from which the name ‘hybrid codes’ is derived). 
The reduced resistive magnetohydrodynamic (MHD) equations ex- 
panded to the third order in the inverse aspect ratio, e = a/R, and 
for a low-beta (O(e*)) bulk plasma has been numerically solved. 
This is in fact the lowest order at which the toroidal corrections en- 
ter the equations. The driving term is obtained by numerically 
solving the gyrokinetic equations for the high energy particles using 
the electric potential and the parallel component of the vector po- 
tential as obtained from the MHD part of the code. 


14545 (ETDE-IT—-93-45) Ohm’s law and value of beta in 
Tokamaks with non-inductive current drive. Segre, S.E.; Zanza, 
V. ENEA, Frascati (Italy). Centro Ricerche Energia. 1992. 23p. Or- 
der Number DE93769389. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The profile constraint resulting from Ohm's law is used to derive 
a relationship between the normalized energy content (poloidal or 
toroidal beta) and the normalized current (Vq) for tokamak dis- 
charges. Previous work on this subject, within the framework of the 
extended neoclassical theory, is extended to include the effect of 
non-inductive current drive. It is found that the latter, in addition to 
the plasma refuelling, has a significant influence on the plasma 
thermal content, although the energy balance is not considered. 
Agreement is found with available neutral beam injection experi- 
ments. The suggestion made previously, that energy confinement 
may depend more on momentum balance rather than on thermal 
transport, is given further support. 


14546 (ETDE-IT—93-50) Eight GHz, eigth MW lower hybrid 
heating experiment on Frascati Tokamak Upgrade machine. 
Andreani, R.; Fortunato, T.; Gourlan, C.; Mirizzi, F.; Roccon, M.; 
Sassi, M.; Schettini, G. ENEA, Frascati (Italy). Centro Ricerche En- 
ergia. 1992. 6p. (CONF-9210299-1: Conference MM ’92, Brighton 
(United Kingdom), 13-15 Oct 1992). Order Number DE93769395. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Frascati Tokamak Upgrade (FTU) is a machine included into 
the European Fusion Program aimed at investigating high density 
thermonuclear plasmas in the presence of a powerful RF additional 
heating system. A total amount of 9 MW, 8 GHz, 1 s pulse length 
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is planned to produce appreciable plasma heating in the lower hy- 
brid range of f frequencies. The system is based on 9 individual 
modules, each one rated at 1 MW RF power and employing a new 
type of gyrotron oscillator, recently developed at Thomson Tubes 
Electroniques (France) for this specific purpose. The tube is capa- 
ble of generating RF power up to 1 MW; the power is then 
trasferred toward the plasma by an overmoded, low losses circular 
waveguide transmission line and coupled to the plasma by a 12x4 
waveguide grill launcher. A back up generator based on a 8 GHz, 
500 kW, side coupled gyrotron oscillator, developed at Varian 
Ass.es (USA) in cooperation with Alenia (Italy), was also success- 
fully tested. The first module of such a system is presently ready 
for the RF experiment. Test results on the commissioning of the 
gyrotron and RF launcher have already been obtained. 


14547 (ETDE-IT—93-54) Analysis of linear and nonlinear 
dynamics of energetic-ion driven MHD instabilities and elec- 
trostatic microturbulence. Briguglio, S.; Betello, G.; Fogaccia, G.; 
Graziadei, S.; Guo, S.C.; Kar, C.; Romanelli, F.; Vlad, G.; Zonca, 
F. ENEA, Frascati (Italy). Centro Ricerche Energia. 1992. 9p. 
(CONF-9209290-6: 14. international conference on plasma 
physics and controlled nuclear fusion research, Wurzburg (Ger- 
many), 30 Sep - 7 oct 1992). Order Number DE93769398. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the gaps of the continuum Alfven spectrum, discrete global 
modes induced by toroidicity (the so called Toroidal Alfven Eigen- 
modes, or TAE) have been shown to exist. These modes could be 
strongly destabilized by the resonant interaction with the parallel 
motion of the energy ions, such as alpha particles produced in fu- 
sion reactions. The TAE stability is determined by the competition 
between such a driving mechanism and coupling with the Alfven 
continuum which provides damping. In this paper, the linear and 
nonlinear TAE dynamics is studied. The dependence of the damp- 
ing rate on resistivity and on the interaction with the Alfven 
continuum is discussed. A simple nonlinear model for the nonlinear 
evolution is also given. In the last part of the paper the nonlinear 
dynamic of the ion temperature gradient driven mode at short 
wawelengths is discussed by using gyro-kinetic particle simula- 
tions. A preliminary analysis of the effect of noncircular equilibria is 
also presented. 


14548 (ETDE-IT-93-64) Density measurements in FTU from 
electron cyclotron emission. Buratti, P.; Zerbini, M. ENEA, Fras- 
cati (Italy). Centro Ricerche Energia. 1992. 9p. (CONF-9210300-1: 
EC 8. joint workshop on electron cyclotron emission and electron 
cyclotron heating, Gut Ising (Germany), 19-21 Oct 1992). Order 
Number DE93769406. Source: OSTI; NTIS (US Sales Only); INIS. 

The study of electron cyclotron emission (ECE) at frequencies 
for which the plasma is optically thin may give information on 
electron density of thermal plasmas or may help to identify and di- 
agnose suprathermal electrons. In addition, finite optical thickness 
may give rise to systematic errors in the standard measurement of 
electron temperature, at least near the plasma edge, such that 
boundaries in plasma parameters for a reliable temperature mea- 
surement should be identified. This paper presents the results 
obtained on the FTU (Frascati Tokamak Upgrade) (major radius 
=0.935 m; limiter radius =0.3 m; central toroidal magnetic field < 8 
T) by means of an absolutely calibrated Fourier transform spec- 
trometer with a time resolution of 5 ms and a spatial resolution of 
0.03 m. Only ohmically heated thermal plasmas are considered; 
data on suprathermal electron cyclotron emission are sparse at the 
moment and will be analyzed in future work. 


14549 (ETDE-IT—93-65) Study of deuterium charging in 
palladium by electrolysis of heavy water: Search for heat ex- 
cess and nuclear ashes. Bertalot, L.; De Marco, F.; Ninno, A.; La 
Barbera, A.; Scaramuzzi, F.; Violante, V.; Zeppa, P. ENEA, Fras- 
cati (Italy). Dipt. Sviluppo Tecnologie di Punta. 1992. 7p. 
(CONF-9210151-3: 3. cold fusion technology conference, Nagoya 
(Japan), 21-25 Oct 1992). Order Number DE93769407. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The production of heat excess (HE) in electrolytic cells with 
heavy water and palladium cathodes is, in Cold Fusion, the experi- 
ment that has had some confirmations, even though doubts are 
still cast on its nuclear origin. Furthermore, the correlation of HE 





with some features of the experiment seems to be well estab- 
lished, the most convincing of which is a threshold in the D/Pd 
ratio. What is yet not quite clear is how to obtain a high D/Pd ratio, 
since this feature seems to depend both on the material and on 
the procedures adopted for electrolysis. In this paper, a novel ap- 
proach to this problem is proposed which permits the correlation 
HE with other features of the experiment. In particular, a study is 
made of mass transport across the palladium lattice during electrol- 
ysis. A proposed model helps to interpret the experimental results 
and gives interesting hints for future research. As far as the nu- 
clear nature of the HE is concemed, it seems clear today that only 
serious way to address this problem consists in performing experi- 
ments in which the presence of ‘nuclear ashes’ is searched, He * 
nuclei being the most likely to be found. Such an experiment was 
performed only once and thus needs confirmation. 


14550 (ETDE-IT—93-68) Improved calibration of neutron 
yield measurement system on FTU Tokamak. Bertalot, L.; Es- 
posito, B.; Podda, S.; Rollet, S. ENEA, Frascati (Italy). Centro 
Ricerche Energia. 1992. 18p. (CONF-9203229-1: 9. topical 
conference on high temperature plasma diagnostics, Santa Fe’ (Ar- 
gentina), 15-20 Mar 1992). Order Number DE93769410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The neutron yield measurement system on FTU was initially 
composed of six BF3 proportional chambers for the start-up phase. 
The present reliable operations in deuterium, at higher plasma cur- 
rent, produce higher temperature discharges with higher neutron 
yields, therefore requiring less sensitive detectors: three fission 
chambers were chosen. The results of the new detector system 
calibration performed in September 1990 are reported. The BF3 
detectors were also recalibrated as large scattering masses had 
been added around the machine since the previous calibration 
(November, 1989). The calibration was performed by placing a Cf 
252 ource at different radial and toroidal positions inside the vac- 
uum vessel; an increased number of points on the torus axis, with 
the inclusion of some off-port positions, represents the improve- 
ment with respect to the previous calibration campaign. Data on 
the response of the different detectors as a function of the source 
position are presented. The computation procedures of the relation- 
ship between the counts of a single detector and the total neutron 
yield from an extended plasma are discussed. A comparison be- 
tween the two detection systems is carried out and, for the BF3 
chambers, the data of the ’89 calibration are compared with the 
present ones. Finally, preliminary results of neutron emission from 
FTU ohmic discharges (1991 campaign) are presented. 


14551 (ETDE-IT—-93-69) Quasi-plasma transport model in 
deuterium overloaded palladium cathodes. De Ninno, A.; Vi- 
olante, V. ENEA, Frascati (italy). Dipt. Sviluppo Tecnologie di 
Punta. 1992. 6p. (CONF-9210151-4: 3. cold fusion technology 
conference, Nagoya (Japan), 21-25 Oct 1992). Order Number 
DE93769412. Source: OSTI; NTIS (US Sales Only); INIS. 

The Pd-D system was described assuming a two-population 
model. A ‘quasi-plasma’ delocalized boson gas picture was used 
for the deuterons exceeding the stoichiometric ratio in Pd-D com- 
pounds. A mathematical model, supported by a numerical computer 
code with distributed parameters, was developed in order to de- 
scribe the evolution of the deuteron concentration profile inside a 
Pd cathode under pulsed electrolysis. Several boundary conditions 
were taken into account. A Thomas-Fermi like interaction between 
delocalized D atoms was assumed. A strong correlation was found 
between the model system evolution and the experimental data. 


14552 (EUR-CEA-FC—1457, pp. 29-32) Production and con- 
trol of an edge radiating layer with the ergodic divertor on 
TORE SUPRA. Poutchy, L. (Association Euratom-CEA, Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee); Vallet, J.C.; Miche- 
lis, C. de; Grosman, A.; Hess, W.; Mattioli, M.; Monier-Garbet, P. 
Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. 1992. (CONF-920610-: 14. international confer- 
ence on plasma and 19th European Physical Society (EPS) 
conference on controlled fusion and plasma physics, Innsbruck 
(Austria), 29 Jun - 3 jul 1992). In EURATOM-CEA Association Con- 
tributions to the joint 19th EPS/9th ICWIP/9th KIEV conferences. 
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[68p.] Order Number DE93614564. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We have recently defined on Tore Supra a discharge piloting 
strategy to prevent disruptions at the density limit, based on the 
property of the Ergodic Divertor to stabilize MHD activity. This 
strategy allows plasma studies close to the density limit without 
disruptions, and has been successfully used on Tore Supra 
ohmicly heated plasmas. The Ergodic Divertor allows also the sta- 
bilization of detached plasmas which appear spontaneously near 
the density limit. Edge impurities are shown to play a fundamental 
role in this stabilization. Detached plasmas have been thereby con- 
trolled during 10 seconds. 


14553 (EUR-CEA-FC—1457, pp. 41-44) Global energy con- 
finement in TORE SUPRA. Hoang, G.T. (Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee); 
Bizarro, J.P.; Gentile, B. de; Hutter, T.; Laurent, L.; Litaudon, X.; 
Moreau, D.; Peysson, Y.; Tonon, G.Association Euratom-CEA, 
Centre d’Etudes de Cadarache, 13 Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1992. 
(CONF-920610—: 14. international conference on plasma and 19th 
European Physical Society (EPS) conference on controlled fusion 
and plasma physics, Innsbruck (Austria), 29 Jun - 3 jul 1992). In 
EURATON-CEA Association Contributions to the joint 19th EPS/9th 
ICWIP/9th KIEV conferences. [68p.] Order Number DE93614564. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The global energy confinement behaviour of mixed Ohmic/Lower 
Hybrid driven Tore Supra plasmas has been analysed at various 
densities. In contradiction with L-mode ITER scaling law, this anal- 
ysis indicates that the global energy confinement time depends 
strongly on the plasma density and the isotopic dependence 
seems not to be observed. The thermal electron energy content of 
steady-state discharges is in good agreement with the offset linear 
Rebut-Lallia scaling law. During current ramp experiments, the 
global energy confinement time was found to depend on the inter- 
nal self-inductance (li). Improved confinement has been obtained 
for a steady-state 0.8MA plasma where the plasma current profile 
is peaked by LH waves (li ~ 1.8). In this case, the global confine- 
ment time is found to be about 40% higher than the value 
predicted by the Rebut-Lallia scaling law. 


14554 (EUR-CEA-FC-1457, pp. 45-48) Transport and 
turbulence in TORE SUPRA ohmic discharges. Garbet, X. (As- 
sociation Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Payan, J.; Laviron, C.; Devynck, P.; Saha, S.K.; 
Capes, H.; Chen, X.P.; Coulon, J.P.; Gil, C.; Harris, G.Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1992. (CONF-920610-: 14. international conference on plasma 
and 19th European Physical Society (EPS) conference on con- 
trolled fusion and plasma physics, Innsbruck (Austria), 29 Jun - 3 
jul 1992). In EURATOM-CEA Association Contributions to the joint 
19th EPS/9th ICWIP/9th KIEV conferences. [68p.] Order Number 
DE93614564. Source: OSTI; NTIS (US Sales Only); INIS. 

The mechanisms underlying the energy confinement behaviour 
in ohmic tokamak discharges are not yet understood. It is well 
known that the confinement time increases with the average den- 
sity and saturates above a critical value of the density, but several 
explanations exist for this saturation. The present study is an anal- 
ysis of a set of ohmic discharges in Tore Supra with |,=1.6 MA, 
B=4 T, R=2.35 m and a=0.78 m, where the average density was 
increased from 0.9 to 4.2 1019 m~%. For these plasma parameters, 
the energy confinement time given by magnetic measurements sat- 
urates for <ne> > 2.5 10'® m-%. It is emphasized here that the 
onset of ionic turbulence is unlikely in Tore Supra. This conclusion 
relies on a transport analysis and turbulence measurements by 
COz laser scattering, whose results are presented in this paper. 


14555 (EUR-CEA-FC—1457, pp. 21-24) Kinetic effects in fast 
wave current drive. Becoulet, A. (Association Euratom-CEA, Cen- 
tre d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee); Giruzzi, G.; Kupfer, 
K.; Moreau, D.; Saoutic, B. Association Euratom-CEA, Centre 
d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
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Dept. de Recherches sur la Fusion Controlee. 1992. (CONF- 
920610—-: 14. international conference on plasma and 19th 
European Physical Society (EPS) conference on controlled fusion 
and plasma physics, Innsbruck (Austria), 29 Jun - 3 jul 1992). In 
EURATOM-CEA Association Contributions to the joint 19th EPS/9th 
ICWIP/9th KIEV conferences. [68p.] Order Number DE93614564. 
Source: OST; NTIS (US Sales Only); INIS. 

In order to evaluate the relative importance of quasilinear effects 
in Fast Wave Current Drive (FWCD) experiments in Tokamaks, 
possibly leading to a tail formation in the electron distribution func- 
tion, and to estimate the influence of the radial transport, either 
induced by the wave itself and/or by anomalous mechanisms, the 
full wave code ALCYON has been coupled to a 3-D Fokker-Planck 
code. The FWCD efficiency s improved when anomalous radial dif- 
fusion is taken into account. A synergistic effect in velocity space is 
demonstrated, when FWCD is combined with LHCD. 


14556 (EUR-CEA-FC—1457, pp. 49-52) Magnetic turbulence 
measurement from pellet striations: first comparison with en- 
ergy transport. Dubois, M.A. (Association Euratom-CEA, Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee); Pegourie, B.; 
Sabot, R.; Hoang, G.T. Association Euratom-CEA, Centre d’Etudes 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. 1992. (CONF-920610-: 14. 
international conference on plasma and 19th European Physical 
Society (EPS) conference on controlled fusion and plasma physics, 
Innsbruck (Austria), 29 Jun - 3 jul 1992). In EURATOM-CEA Asso- 
ciation Contributions to the joint 19th EPS/9th ICWIP/9th KIEV 
conferences. [68p.] Order Number DE93614564. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Ablation of matter during pellet injection in Tore Supra is moni- 
tored by fast Ha signal acquisition. It is well known that the 
stronger dips in this signal are explained by the encounter of ratio- 
nal surfaces (e.g. in the vicinity of q=1). Assuming this explanation 
to be valid for the whole set of striations, we have been able to de- 
duce q -profiles from the Ha signals, by identification of the more 
important dips. These q -profiles always exhibit shear plateaus on 
rational surfaces which do not appear systematically, but with a 
seemingly unpredictable frequency. Interpreting these shear 
plateaus as due to preexistent magnetic islands, we compute the 
local field line diffusion coefficient and derive a profile of the elec- 
tron thermal conductivity. 


14557 (EUR-CEA-FC—1457, pp. 37-40) Mechanism of MHD 
modes stabilization by the ergodic divertor. Edery, D. (Associa- 
tion Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Samain, A.; Vallet, J.C.; Morera, J.P.; Joffrin, E.; 
Lecoustey, P.; Pecquet, A.L.; Talvard, M. Association Euratom- 
CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1992. 
(CONF-920610-: 14. international conference on plasma and 19th 
European Physical Society (EPS) conference on controlled fusion 
and plasma physics, Innsbruck (Austria), 29 Jun - 3 jul 1992). In 
EURATOM-CEA Association Contributions to the joint 19th EPS/9th 
ICWIP/9th KIEV conferences. [68p.] Order Number DE93614564. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new method for stabilizing MHD modes has been discovered 
experimentally on Tore Supra by operating the Ergodic Divertor 
(ED). The stochastic layer induced at the plasma boundary by the 
ED produces new equilibrium current density profiles, which stabi- 
lizes tearing modes at the current plateau, as well as surface kink 
modes during the current ramp up. 


14558 (EUR-CEA-FC—1457, pp. 53-56) Radial propagation 
of microturbulence in tokamaks. Garbet, X. (Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee); 
Laurent, L.; Roubin, J.P.; Samain, A. Association Euratom-CEA, 
Centre d’Etudes de Cadarache, 13 - Saint-Paul-iez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1992. 
(CONF-920610—: 14. international conference on plasma and 19th 
European Physical Society (EPS) conference on controlled fusion 
and plasma physics, Innsbruck (Austria), 29 Jun - 3 jul 1992). In 
EURATOM-CEA Association Contributions to the joint 19th EPS/9th 
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ICWIP/9th KIEV conferences. [68p.] Order Number DE93614564. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Energy confinement time in tokamaks exhibits a clear depen- 
dence on global plasma parameters. This is not the case for 
transport coefficients; their dependence on local plasma parame- 
ters cannot be precisely established. The aim of the present paper 
is to give a possible explanation of this behaviour; turbulence prop- 
agates radially because of departure from cylindrical geometry. 
This implies that the turbulence level at a given point and hence 
transport coefficients are not only functions of local plasma param- 
eters. A quantitative estimate of the propagation velocity is derived 
from a Lagrangian formalism. Two cases are considered: the effect 
of toroidicity and the effect of non linear mode-mode coupling. The 
consequences of this model are discussed. This process does not 
depend on the type of instability. For the sake of simplicity only 
electrostatic perturbations are considered. 


14559 (EUR-CEA-FC—1457, pp. 57-60) Internal disruption: 
catastrophic ergodisation. Dubois, M.A. (Association Euratom- 
CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee); Nakach, 
R.; Sabot, R.; Hennequin, P. Association Euratom-CEA, Centre 
d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. 1992. (CONF- 
920610—-: 14. international conference on plasma and 19th 
European Physical Society (EPS) conference on controlled fusion 
and plasma physics, Innsbruck (Austria), 29 Jun - 3 jul 1992). In 
EURATOM-CEA Association Contributions to the joint 19th EPS/9th 
ICWIP/9th KIEV conferences. [68p.] Order Number DE93614564. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Internal disruptions have been observed in tokamaks since 1973, 
and there is still no consensus on the theoretical explanation. Only 
the simple sawteeth with an m = 1 precursor is considered here. 
The following scheme is suggested: the crash of the internal dis- 
ruption is due to the sudden appearance of stochasticity in a 
roughly annular region, corresponding to the q = 1 surface. After 
the crash this region is completely shearless. The remain of the m 
= island decreases, as it is stable in those conditions. Ohmic (and 
possibly additional) heating peaks the profile, while resistive diffu- 
sion slowly erodes the shear plateau. At some point, non linear 
resistive growth of the m = 1 tearing becomes energetically 
favourable and the precursor starts growing again. The angle at 
the X-point decreases slowly, while the width of the island in- 
creases. Meanwhile, the resistive erosion of the shear plateau 
tends to leave an inflexion point at q = 1, thus accelerating the 
growth rate of the m = 1 island, and therefore the decrease of the 
angle at separatrix. These two effects combine to yield an ex- 
tremely fast transition to stochasticity, and as the crash is due to 
the electron random walk in the ergodised region, it takes place in 
a time 7 scaling as RT,—'/2, thus being practically the same for 
small and large tokamaks, whereas the sawtooth duration scales 
typically as a resistive time, i.e. with R°T,°/2. 


14560 (EUR-CEA-FC-1457, pp. 5-8) Resistive flux saving 
and current profile control during lower hybrid waves assisted 
current rise in TORE SUPRA. van Houtte, D. (Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee); 
Hoang, G.T.; Joffrin, E.; Lecoustey, P.; Moreau, D.; Parlange, F.; 
Tonon, G.; Vallet, J.C. Association Euratom-CEA, Centre d'Etudes 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. 1992. (CONF-920610-: 14. 
international conference on plasma and 19th European Physical 
Society (EPS) conference on controlled fusion and plasma physics, 
Innsbruck (Austria), 29 Jun - 3 jul 1992). In EURATOM-CEA Asso- 
ciation Contributions to the joint 19th EPS/9th ICWIP/9th KIEV 
conferences. [68p.] Order Number DE93614564. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Resistive flux saving at densities ne = (1 - 2) x 10'® m-% has 
been studied. High flux saving efficiency (0.7 x 10°? Wb/J/m-"') 
can be achieved for a low rf power (P,,, = 0.5 MW) due to the 
beneficial effect of the electric field on the suprathermal electrons. 
However for power higher than 1 MW, the efficiency is 0.25 x 1079 
Wb/J/m—'. This flux saving efficiency is comparable to the one ob- 
tained during the flat top phase. The application of the LH power 





during a low density current ramp-up tends to peak the electron 
temperature and current density profiles. The rf power level, the 
parallel wavenumber and the current ramp rate allow to control the 
trajectories of the plasma discharges during the current rise inside 
the MHD stable domain. 


14561 (EUR-CEA-FC—1457, pp. 9-12) Combined repetitive 
pellet injection and lower hybrid current drive experiments in 
TORE SUPRA. Geraud, A. (Association Euratom-CEA, Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee); Pegourie, B.; 
Peysson, Y.; Bibet, P.; Chatelier, M.; Drawin, H.W.; Moreau, D.; 
Foster, C.A. Association Euratom-CEA, Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. 1992. Contract DE-AC05- 
840R2400. (CONF-920610—: 14. international conference on 
plasma and 19th European Physical Society (EPS) conference on 
controlled fusion and plasma physics, Innsbruck (Austria), 29 Jun - 
3 jul 1992). In EURATOM-CEA Association Contributions to the 
joint 19th EPS/9th ICWIP/9th KIEV conferences. [68p.] Order 
Number DE93614564. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to control the plasma density during long shots (>10- 
20s), attemps to combine repetitive pellet fuelling and lower hybrid 
current drive have been carried out in Tore Supra. As expected 
form previous studies, the penetration of pellets injected during LH 
pulses is small and corresponds to a poor fuelling efficiency. Nev- 
ertheless, a partial recovery of the penetration depth is obtained by 
switching off the LH power just before each injection, which yields 
a significant increase of the fuelling efficiency. This difference in 
the pellet penetrations is interpreted in the frame of an ablation 
model taking into account the heating in volume of the pellet by the 
fast electron tail. 


14562 (EUR-CEA-FC—1457, pp. 13-16) Electron cyclotron 


non thermal spectra during ohmic and RF assisted discharges 
on TORE SUPRA. Talvard, M. (Association Euratom-CEA, Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 


Dept. de Recherches sur la Fusion Controlee); Giruzzi, G.; Liu, 
W.D. Association Euratom-CEA, Centre d’Etudes de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. 1992. (CONF-920610-: 14. international confer- 
ence on plasma and 19th European Physical Society (EPS) 
conference on controlled fusion and plasma physics, Innsbruck 
(Austria), 29 Jun - 3 jul 1992). In EURATOM-CEA Association Con- 
tributions to the joint 19th EPS/9th ICWIP/9th KIEV conferences. 
[68p.] Order Number DE93614564. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Part of the experimental program on Tore Supra is devoted to 
the study of the thermal and matter equilibria during RF assisted 
long discharges (> 30 s). A set of 3 Michelson interferometers 
viewing perpendicularly and 15 deg apart to the toroidal magnetic 
field (Dopplers views) has been installed in order to investigate the 
properties of the non thermal electron population produced by the 
RF power. When the RF plasma current is carried by high energy 
electrons, the resonance takes place higher than the electron cy- 
clotron 2nd harmonic for the Michelson view named Bs for ‘Blue 
shifted’. Conversely, the resonance frequency is lowered for the 
Michelson view named Rs for 'Red shifted’. The upshifted radiation 
is directly coupled to the receiving antenna while the downshifted 
radiation is partially absorbed by the optically thick thermal 2nd 
harmonic. It is then expected some anisotropy between the 3 spec- 
tral measurements. In the next section, we report measurements 
obtained during Lower Hybrid Current Drive experiments for which 
a significant part of the plasma current is carried by non thermal 
electrons. The last section concerns unexpected observations ob- 
tained during the Ohmic phase. A possible explanation of both 
situations is proposed with the help of a 3D Fokker-Planck code 
coupled to an ECE calculation code. 


14563 (EUR-CEA-FC-1457, pp. 25-28) Edge transport in- 
duced by the interaction of a stochastic layer with the wall. 
Nguyen, F. (Association Euratom-CEA, Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee); Ghendrih, P.; Samain, A.; 
Grosman, A. Association Euratom-CEA, Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
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Recherches sur la Fusion Controlee. 1992. (CONF-920610-: 14. 
international conference on plasma and 19th European Physical 
Society (EPS) conference on controlled fusion and plasma physics, 
Innsbruck (Austria), 29 Jun - 3 jul 1992). In EURATOM-CEA Asso- 
ciation Contributions to the joint 19th EPS/9th ICWIP/9th KIEV 
conferences. [68p.] Order Number DE93614564. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Ergodic Divertor (ED) implemented in Tore Supra is de- 
signed to organize the plasma wall interaction by creating a soft 
separatrix between the core plasma and the wall. In the present 
paper, we further investigate the heat transport in the laminar 
boundary and the implications on the heat deposition. We consider 
the case where the ED coils are the limiters, so that the wall to 
wall connection takes place between the different ED coils. 
Experimental H, signals are also analysed in terms of heat flux in- 
homogeneity which may occur in the laminar domain. 


14564 (EUR-CEA-FC—1457, pp. 61-64) Review of recent 
experimental ICRH results on TORE SUPRA. Agarici, G. (Asso- 
ciation Euratom-CEA, Centre d’Etudes de Cadarache, 13 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Becoulet, A.; Beaumont, B.; Kuus, H.; Mollard, P.; 
Saoutic, B.; Haste, G. Tore Supra Team. Association Euratom- 
CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1992. 
(CONF-920610—: 14. international conference on plasma and 19th 
European Physical Society (EPS) conference on controlled fusion 
and plasma physics, Innsbruck (Austria), 29 Jun - 3 jul 1992). In 
EURATON-CEA Association Contributions to the joint 19th EPS/9th 
ICWIP/9th KIEV conferences. [68p.] Order Number DE93614564. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Tore Supra resonant double loop antenna has allowed us to 
reach energy and power density records per antenna. It has proved 
to be a reliable concept for long pulse operations. Boron carbide 
has shown to be a satisfactory solution for Faraday screen coating. 
Combined observations on MHD activity and fast ion losses during 
the sawtooth stabilization brings new insight on the phenomenon. 
Finally, some very encouraging results have been obtained possi- 
bly showing the way for continuous stabilization of sawteeth. 


14565 (EUR-CEA-FC-1457, pp. 65-68) One minute pulse 
operation in TORE SUPRA. van Houtte, D. (Association Euratom- 
CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee). Associa- 
tion Euratom-CEA, Centre d'Etudes de Cadarache, 13 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. 1992. (CONF-920610-: 14. international confer- 
ence on plasma and 19th European Physical Society (EPS) 
conference on controlled fusion and plasma physics, Innsbruck 
(Austria), 29 Jun - 3 jul 1992). In EURATOM-CEA Association Con- 
tributions to the joint 19th EPS/9th ICWIP/9th KIEV conferences. 
[68p.] Order Number DE93614564. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Long pulse operation is the main focus of the research program 
on the high field superconducting Tore Supra tokamak. During the 
past two years, most of subsystems (Lower Hybrid Current Drive, 
lon Cyclotron Radiofrequency Heating, Pellet Injector, Inner Wall, 
Pump Limiters) have been tested separately and time constants of 
associated phenomena have been investigated. In 1992, combined 
experiments have allowed to perform a 1MA-1mn long flat top cur- 
rent plasma discharge. The present paper concentrates on the 
main characteristics of this long pulse high energy discharge. 


14566 (EUR-CEA-FC—1458) Euratom - CEA Association 
contributions to the Europhysics Topical Conference on RF 
heating and current drive of fusion devices. Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1992. [24p.] (CONF-920717-: Topical conference meeting on radio 
frequency heating and current drive of fusion devices, Brussels 
(Belgium), 7-10 Jul 1992). Source: OSTI; NTIS (US Sales Only); 
INIS. 

Separate abstracts were prepared for 6 papers of this confer- 
ence. 
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This document contains information about the CEA Association 
contributions to the Europhysics Topical Conference on RF heating 
and current drive of fusion devices. 


14567 (EUR-CEA-FC—1458, pp. 1-4) Bremsstrahlung emis- 
sion during lower hybrid current drive in JET. Peysson, Y. 
(Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Bizarro, J.P.; Carrasco, J.; Hoang, G.T.; Kupfer, 
K.; Litaudon, X.; Moreau, D.; Rax, J.M.; Rigaud, D.; FAssociation 
Euratom-CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1992. (CONF-920717-: Topical conference meeting on radio fre- 
quency heating and current drive of fusion devices, Brussels 
(Belgium), 7-10 Jul 1992). In Euratom - CEA Association contribu- 
tions to the Europhysics Topical Conference on RF heating and 
current drive of fusion devices. [24p.] Order Number DE93618834. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Plasma Bremsstrahlung X-ray emission between 50-500 keV is a 
power tool to provide informations on the energy and density of the 
fast electrons which interact resonantly with the RF waves. On the 
basis of the high energy X-ray multichord detection system and the 
line of sight viewing the plasma along the toroidal direction the 
suprathermal distribution function is determined for a full current 
drive discharge. The spectrum of the RF power density that results 


from quasilinear electron Landau damping is deduced from these 
calculations. 


14568 (EUR-CEA-FC—1458, pp. 5-8) Wave chaos and the 
LHCD efficiency. Kupfer, K. (Association Euratom-CEA, Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee); Moreau, D. Associ- 
ation Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. 1992. (CONF-920717-: Topical conference 
meeting on radio frequency heating and current drive of fusion 
devices, Brussels (Belgium), 7-10 Jul 1992). In Euratom - CEA As- 
sociation contributions to the Europhysics Topical Conference on 
RF heating and current drive of fusion devices. [24p.] Order Num- 
ber DE93618834. Source: OSTI; NTIS (US Sales Only); INIS. 

Weakly damped lower-hybrid wave propagation is shown to be 
chaotic for parameter regimes typical of LHCD in Tore Supra and 
JT-60. In these cases, the spectral gap is filled by the chaotic 
diffusion of wave energy. Agreement between theoretical and ex- 
perimental scalings for the current drive efficiency is obtained by 
including non-resonant losses of wave energy, due to collisions 
and lossy reflections near the plasma edge, which reduce the effi- 
ciency at low temperatures, when the spectral gap is large. 


14569 (EUR-CEA-FC—1458, pp. 9-12) Fast wave current 
drive and heating simulations in Tokamak plasmas. Becoulet, 
A. (Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Giruzzi, G.; Moreau, D.; Saoutic, B.; Chinardet, J. 
Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. 1992. Contract JJO/9001. (CONF-920717-: Topical 
conference meeting on radio frequency heating and current drive 
of fusion devices, Brussels (Belgium), 7-10 Jul 1992). In Euratom - 
CEA Association contributions to the Europhysics Topical Confer- 
ence on RF heating and current drive of fusion devices. [24p.] 
Order Number DE93618834. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The ALCYON simulations indicate that a competition exists be- 
tween the ion and the electron absorption of the fast magnetosonic 
wave, in the case of a large minority cyclotron heating. This com- 
petition could however be used in combining heating and current 
drive, during the heating phase. The presence of a suprathermal 
alpha population do not alter the situation, if its fraction remains 
reasonable. A pure FWCD phase can be envisaged, at low fre- 
quency, the driven centrally peaked current becoming a seed 
current for the bootstrap effect. However a top-up current remain 
necessary for a full non-inductive scenario. 


14570 (EUR-CEA-FC—1458, pp. 13-16) Studies of lower- 
hybrid-assisted current rampup in NET/ITER. Litaudon, X. 
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(Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Moreau, D.; Bizarro, J.P.; Hoang, G.T.; Kupfer, K.; 
Peysson, Y.; Fuchs, V.; Shkarofsky, 1.P.; Bonoli, PAssociation 
Euratom-CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1992. Contracts NET/90-819 and NET/90-251. (CONF-920717-: 
Topical conference meeting on radio frequency heating and current 
drive of fusion devices, Brussels (Belgium), 7-10 Jul 1992). In Eu- 
ratom - CEA Association contributions to the Europhysics Topical 
Conference on RF heating and current drive of fusion devices. 
[24p.] Order Number DE93618834. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Plasma current rampup, from 3.5 MA to the full operating value 
of 22 MA, is examined in NET/ITER at a density n = 6x10'® m-$ 
and a rampup rate 0.35 MA/s. At these conditions, purely ohmic 
rampup requires about 250 Vs of transformer flux. With 30 MW of 
lower hybrid (LH) assist, we find that about 20-30 Vs can be saved 
depending on details of the incident power spectrum, fast electron 
trapping, etc. The principal constraint is to maintain monotonic (and 
thus stable) q profiles. The results indicate that a good overall 
strategy is to add the LH power slowly. Results are then quite in- 
sensitive to the incident power spectrum and deposition profiles. 


14571 (EUR-CEA-FC—1458, pp. 17-20) High power perfor- 
mance of the LHCD launchers of TORE SUPRA. Goniche, M. 
(Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Rey, G.; Berger-by, G.; Bibet, P.; Bizarro, J.P.; 
Capitain, J.J.; Carrasco, J.; Guilhem, D.; Hoang, G.T.Association 
Euratom-CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1992. (CONF-920717-: Topical conference meeting on radio fre- 
quency heating and current drive of fusion devices, Brussels 
(Belgium), 7-10 Jul 1992). In Euratom - CEA Association contribu- 
tions to the Europhysics Topical Conference on RF heating and 
current drive of fusion devices. [24p.] Order Number DE93618834. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Whereas the 1989 and 1990 campaigns have been mainly de- 
voted to physics studies at medium power (up to 3 MW), two major 
challenges have been achieved in last campaigns: full power oper- 
ation (6 MW) and long pulse operation (38 s). Record LH injection, 
in the MW power range, of 110 MJ was achieved. Good coupling 
was obtained in a wide set of conditions (power level, pulse length, 
grill and plasma position...). RF induced outgassing can be 
controlled by conditioning and additional pumping. Stationary con- 
ditions for the temperature of the guard limiter of the antennae 
were obtained and would allow to inject up to 10 MW, at least, 
without power removal limitations. 


14572 (EUR-CEA-FC-—1458, pp. 21-24) Advanced launchers 
for lower hybrid current drive devices. Bibet, P. (Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee); 
Crenn, J.P.; Nguyen, T.K.; Berger-By, G.; Bizarro, J.P.; Capitain, 
J.J.; Carrasco, J.; Goniche, M.; Hoang,Association Euratom-CEA, 
Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1992. 
(CONF-920717-: Topical conference meeting on radio frequency 
heating and current drive of fusion devices, Brussels (Belgium), 7- 
10 Jul 1992). In Euratom - CEA Association contributions to the 
Europhysics Topical Conference on RF heating and current drive of 
fusion devices. [24p.] Order Number DE93618834. Source: OST]; 
NTIS (US Sales Only); INIS. 

For next Tokamaks the concept of grill for LHW has to be im- 
proved. The 2 main solutions up to now are to use oversized 
waveguides on one side and quasi optical concept on the other. In 
the 2 cases it would be better to have a system working only in 
transmission preventing resonances due to reflection by the 
plasma. The choice between the different solutions is a compro- 
mise between the simplicity and the N//spectra flexibility, between 
the low reflection and an increase of the total electric field due to 
resonances. Up to now the grill made of waveguides has been rel- 
evant. To be implemented on future machine new concept must be 
studied and tested on nowadays machines. 





14573 (EUR-CEA-FC—1470) Theory of fusion plasmas. As- 


sociation Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. 1992. [20p.] (CONF-920813—: Joint Varenna- 
Lausanne international workshop on theory of fusion plasmas, 
Varenna (Italy), 24-28 Aug 1992). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Separate abstracts were prepared for two papers of this report. 


14574 (EUR-CEA-FC—1470, pp. 1-14) Non linear electro- 
static turbulence. Garbet, X. (Association Euratom-CEA, Centre 
d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee); Laurent, L.; Roubin, 
J.P.; Samain, A. Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. 1992. (CONF-920813—: Joint 
Varenna-Lausanne international workshop on theory of fusion plas- 
mas, Varenna (Italy), 24-28 Aug 1992). In Theory of fusion 
plasmas. [20p.] Order Number DE93617841. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Models of weak turbulence which are perturbative near the linear 
state generally fail in explaining the increase of the turbulence at 
the edge. The reason is that linear modes exhibit large scales and 
are weakly coupled to circulating electrons. They are therefore 
essentially coupled to trapped electrons, which are collisionally de- 
trapped at the edge. On the other hand, many observations of 
tokamak turbulence are in agreement with theoretical predictions 
for drift waves. It is suggested in this work that the traditional pic- 
ture could be changed if modes are localized near their associated 
resonant surfaces by mode coupling. This effect has been shown 
to be possible by using a standard radial mode approximation: this 
effect is then similar to a soliton self-trapping effect. In such a situ- 
ation, circulating and trapped electrons can be coupled to a drift 
turbulence. Since all ion non linear resonances take place at zero 
frequency, another consequence is that all ion species diffuse in 
the same way, in agreement with the observation. 


14575 (EUR-CEA-FC—1470, pp. 15-20) Bifurcation theory 
for toroidal MHD instabilities. Maschke, E.K. (Association 
Euratom-CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee); 
Morros Tosas, J.; Urquijo, G. Association Euratom-CEA, Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. 1992. (CONF- 
920813—: Joint Varenna-Lausanne international workshop on 
theory of fusion plasmas, Varenna (Italy), 24-28 Aug 1992). In The- 
ory of fusion plasmas. [20p.] Order Number DE93617841. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using a general representation of magneto-hydrodynamics in 
terms of stream functions and potentials, proposed earlier, a set of 
reduced MHD equations for the case of toroidal geometry had 
been derived by an appropriate ordering with respect to the inverse 
aspect ratio. When all dissipative terms are neglected in this re- 
duced system, it has the same linear stability limits as the full ideal 
MHD equations, to the order considered. When including resistivity, 
thermal conductivity and viscosity, we can apply bifurcation theory 
to investigate nonlinear stationary solution branches related to vari- 
ous instabilities. In particular, we show that a stationary solution of 
the internal kink type can be found. 


14576 (GTFR-105) A_ transmission/escape probabilities 
model for neutral particle transport in the outer regions of a 
diverted tokamak. Stacey, W.M. Georgia Inst. of Tech., Atlanta, 
GA (United States). Dec 1992. 34p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG05-91ER54122. 
Order Number DE93006550. Source: OSTI; NTIS; INIS; GPO Dep. 

A new computational model for neutral particle transport in the 
outer regions of a diverted tokamak plasma chamber is presented. 
The model is based on the calculation of transmission and escape 
probabilities using first-flight integral transport theory and the bal- 
ancing of fluxes across the surfaces bounding the various regions. 
The geometrical complexity of the problem is included in precom- 
puted probabilities which depend only on the mean free path of the 
region. 
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14577 (GTFR-106) Effect of a poloidal electric field on 
neoclassical transport in a multispecies tokamak plasma. In- 
direshkumar, K.; Stacey, W.M. Jr. Georgia Inst. of Tech., Atlanta, 
GA (United States). Fusion Research Center. Dec 1992. 53p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-87ER52141. Order Number DE93008144. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The effects of a poloidal potential variation of or der ce, heating 
or neutral beam injection, upon neoclassical particle transport and 
plasma current are studied theoretically, for a realistic tokamak 
plasma with significant impurity content. Using an approximate col- 
lision operator, an analytic procedure is employed to calculate the 
transport coefficients in the low collisionality regime for a large as- 
pect ratio tokamak. In the presence of carbon impurity, the ion 
diffusion coefficients are generally found to increase by a factor of 
~ 2. Inclusion of the effects of a poloidal electric field is found to 
result in an increase in the bootstrap current if the potential on the 
outside of the tokamak is greater than that on the inside (as during 
ICRH or NBI) and the density profiles are more peaked than 
roughly the square root of the temperature profiles. 


14578 (IC-92/411) A theorem for non-linear stability to 
tearing modes. Avinash, K. International Centre for Theoretical 
Physics, Trieste (italy). Dec 1992. [9p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Within the reduced MHD approximation it is shown that dJ_/ 
d'¥<0 [Jz is z component of the current density and is the 
helical flux] is a sufficient condition for the equilibrium to be non- 
linearly stable to tearing mode. It is further shown that this is also a 
sufficient condition for an equilibrium to be axisymmetric, hence 
helical equilibrium consistent with this condition cannot be con- 
structed. However a class of axisymmetric equilibrium with hollow 
current profile is shown to satisfy the stability criterion. (author). 16 
refs, 2 figs. 


14579 (IC—92/423) Vorticity injection in non-neutral plasma 
devices. Avinash, K. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1992. [7p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

A method to control vorticity loss from the non-neutral plasma 
devices by azimuthally symmetric oscillations of the background 
magnetic field is suggested. It is shown that power absorption of 
about a few watts per cm? or less is required to overcome typical 
losses in the present day machines. This process is different from 
those which involve finite angular momentum exchange between 
the fluctuations and the rotating plasma. (author). 9 refs. 


14580 (INIS-mf—13430, pp. 93) Plasma diagnostics with 
lithium atom beams at Tokamacs. Aumayr, F. (Technische Univ., 
Vienna (Austria). inst. fuer Allgemeine Physik); Poeckl, M.; Winter, 
H.; Schweinzer, J.; McCormick, K.; Wolfrum, E.; Schorn, R.P. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1992. [216p.] (In German). (CONF-9209309—: 42. annual conven- 
tion of the Austrian Physical Society, Vienna (Austria), 21-25 Sep 
1992). In 42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University. Order 
Number DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LITHIUM/atomic beams; TOKAMAK DE- 
VICES/plasma diagnostics; LITHIUM 


14581 (INIS-mf-13430, pp. 168) Dynamics of ignited 
plasmas. Woloch, F. (Oesterreichisches Forschungszentrum 
Seibersdorf GmbH (Austria)); Kamelander, G. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1992. [216p.] (In Ger- 
man). (CONF-9209309-: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93615955. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMONUCLEAR DEVICES/plasma; 
MATHEMATICAL MODELS; PLASMA; THERMONUCLEAR IGNI- 
TION; TIME DEPENDENCE 


14582 {INIS-mf-13455) 8th Symposium on elementary pro- 


cesses and chemical reactions in low temperature plasma. Pt. 
1 and 2: Book of invited papers. Morvova, M. (ed.). Jednota 
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Slovenskych Matematikov a Fyzikov, Bratislava (Czechoslovakia); 
Jednota Ceskoslovenskych Matematiku a Fyziku, Prague 
(Czechoslovakia); Komenskeho Univ., Bratislava (Czechoslovakia). 
Matematicko-Fyzikaina Fakulta. Nov 1990. [316p.]) (CONF- 
9005382-: 8. symposium on elementary processes and chemical 
reactions in low temperature plasma, Stara Lesna (Czechoslo- 
vakia), 28 May - 1 jun 1990). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The document contains invited papers on low temperature 
plasma physics and its application. Among them, 9 papers deal 
with the experimental and theoretical investigation and modelling of 
elementary plasma processes and particle kinematics in electric 
discharges of various type and purpose. Each of the following 3 
papers presents a survey of some advanced plasma technology, 
as are laser plasma chemistry, plasma production of diamond-like 
carbon films and of special fine powders. The ionized Van der 
Waals clusters, shock waves in interplanetary plasma, and plasma 
acceleration in electromagnetic plasma launchers are the topics of 
the remaining three papers. (J.U.). 


14583 (INIS-mf-13455, pp. 7-16 (Pt.1)) Modelling of 
bounded two- and multi-component plasmas. Valentini, H.-B. 
(Akademie der Wissenschaften der DDR, Jena (Germany). 
Physikalisch-Technisches Inst.). Jednota Slovenskych Matematikov 
a Fyzikov, Bratislava (Czechoslovakia); Jednota Ceskoslovenskych 
Matematiku a Fyziku, Prague (Czechoslovakia); Komenskeho 
Univ., Bratislava (Czechoslovakia). Matematicko-Fyzikalna Fakulta. 
Nov 1990. (CONF-9005382-: 8. symposium on elementary pro- 
cesses and chemical reactions in low temperature plasma, Stara 
Lesna (Czechoslovakia), 28 May - 1 jun 1990). In 8th Symposium 
on elementary processes and chemical reactions in low tempera- 
ture plasma. Pt. 1 and 2: Book of invited papers. [316p.] Order 


Number DE93618777. Source: OSTI; NTIS (US Sales Only); INIS. 

A review is given of previous and new results of the theory of 
two- and multi-component plasmas including space charge regions. 
The hydrodynamic equations completed by the Maxwell equations 
constitute a set of non-linear differential equations involving singu- 


lar points. Various boundary conditions, various solution methods 
and the influence of various parameters on the boundary sheath 
and the composition of the plasma are taken into account. Fea- 
tures are shown of plasmas in pure and mixed gases having a 
high degree of ionization as a whole or for the individual compo- 
nents. The influence of the processes in the discharge and at the 
wall, as are gas pumping, sputtering and sticking, on the distribu- 
tion of various species throughout the plasma are taken into 
consideration. A multi-group theory of an improved cascade model 
is used to approximate the electron kinetics in the cathode region 
of a glow discharge, i.e., in a strongly inhomogeneous region. (au- 
thor) 26 refs. 


14584 (INIS-mf-13455, pp. 228-240 (Pt.2)) Numerical 
modelling of barrier discharge. Kozlov, K.V. (Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation). Khimicheskij 
Fakul’tet). Jednota Slovenskych Matematikov a Fyzikov, Bratislava 
(Czechoslovakia); Jednota Ceskoslovenskych Matematiku a 
Fyziku, Prague (Czechoslovakia); Komenskeho Univ., Bratislava 
(Czechoslovakia). Matematicko-Fyzikalna Fakulta. Nov 1990. 
(CONF-9005382-: 8. symposium on elementary processes and 
chemical reactions in low temperature plasma, Stara Lesna 
(Czechoslovakia), 28 May - 1 jun 1990). In 8th Symposium on ele- 
mentary processes and chemical reactions in low temperature 
plasma. Pt. 1 and 2: Book of invited papers. [316p.] Order Num- 
ber DE93618777. Source: OSTI; NTIS (US Sales Only); INIS. 

A survey is given of the theory of the barrier discharge in oxygen 
at atmospheric pressure. The discharge consists of a number of 
randomly distributed microdischarges of nanosecond duration. This 
complicated space-time structure must be taken into account in 
any numerical model of the barrier discharge. In a single discharge 
channel, three consequent phases can be distinguished; 1) electric 
breakdown and electron-time-scale processes; 2) ion drift and ion- 
time-scale processes; 3) slow chemical processes, diffusion of 
chemical products and heat transfer. The scheme of such a three- 
phase model is presented and the results of simulation are 


discussed and compared with experimental data. (J.U.) 9 figs., 15 
refs. 
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14585 (INIS-mf-13479) Interferometric investigation meth- 
ods of plasma spatial characteristics on stellarators and 
tokamaks in submillimeter region: Review. Berezhnyj, V.L.; 
Kononenko, V.I.; Epishin, V.A.; Topkov, A.N. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [86p.] (In Rus- 
sian). Source: OSTI; NTIS (US Sales Only); INIS. 

The review of interferometric methods of plasma investigation in 
the wave submillimeter range is given. The diagnostic schemes in 
stellarators and tokamaks designed for experienced thermonuclear 
reactors and also the perspective ones, which are still out of prac- 
tice, are shown. The methods of these diagnostics, their physical 
principles, the main possibilities and restrictions at changes of 
electron density, magnetic fields (currents) and their spatial distri- 
butions are described. 105 refs.; 9 figs.; 2 tables. (author). 


14586 (IPF-90-1) Current scaling of plasma focus devices. 
Schiuma, C. (Stuttgart Univ. (Germany). Inst. fuer Plas- 
maforschung); Herold, H.; Kaeppeler, H.J.; Shakhatre, M.; Auluck, 
S.K.H. Stuttgart Univ. (Germany). Inst. fuer Plasmaforschung. Mar 
1990. 16p. (In German). (CONF-9003337—: Spring meeting of the 
Deutsche Physikalische Gesellschaft, Muenchen (Germany), 12-16 
Mar 1990). Order Number DE93771978. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In continuation of the work by G. Decker et al. on current and 
neutron yield scaling of plasma focus devices an analytical solution 
for the circuit equation (with resistance R = 0) in the compression 
phase was derived. Together with the solution for the rundown 
phase from G. Decker et al, which was extended for finite resis- 
tance (R + 0), there follows an analytical scaling theory for 
maximum and pinch currents. At the same time there exists the 
possibility to discuss the influence of finite resistance on current 
variation and scaling parameters. The model solutions were 
checked out by numerical integrations of the current equation. 
While at the beginning of the rundown phase the ohmic resistance 
cannot be neglected (the magnitude R/L plays an important role), 
its influence at the end of the rundown phase and in the compres- 
sion phase is negligible. The theoretically determined values are 
compared with the results of numerous probe measurements. 
(orig.). 


14587 (IPF-90-3) Instabilities in the ‘on’ phase of the 
plasma focus. Kaeppeler, H.J. Stuttgart Univ. (Germany). Inst. 
fuer Plasmaforschung. Jul 1990. 31p. (In German). Order Number 
DE93771984. Source: OSTI; NTIS (US Sales Only); INIS. 

In the operation of large plasma focus devices, e.g. POSEIDON, 
there appear saturation phenomena in the neutron production when 
the charging energy of the condensor bank approaches its nominal 
value. This saturation is attributed to the action of impurities. It is 
assumed that there appear instabilities which are in part caused by 
impurities. In order to be able to answer this question, the linear 
dispersion relation was derived from a three-fluid theory (electrons, 
ions and neutrals) with the aid of the computer algebra (CA) code 
MACSYMA. The inversion of the 17x17 matrix (it is assumed that 
Va=Vvj and Ta=1;) and solution of the determinant was carried out 
on a CONVEX C 120 computer using the CA code MAPLE. The 
calculation of the zeros was done with a modified CPZERO pro- 
gram from the SLATEC library. There appear four instabilities in 
the rundown phase of the plasma focus, two of them gradient 
driven. The first two are unstable electrostatic waves with very high 
phase velocities, thus they do not contribute to anomalous dissipa- 
tion. The third is identified as a gradient driven space charge 
instability which may possibly lead to current chopping. The elec- 
tron acoustic wave instability, here gradient driven, is the fourth. It 
was found in a previous study of MPD thruster instabilities. (orig.). 


14588 (IPF-91-1) The basic equations for a_ four- 
component magneto plasma flux with non-equilibrium 
ionisation. Kaeppeler, H.J. Stuttgart Univ. (Germany). Inst. fuer 
Plasmaforschung. Jan 1991. 37p. (In German). Order Number 
DE93771983. Source: OSTI; NTIS (US Sales Only); INIS. 

The basic equations for a four-fluid theory consisting of singly and 
doubly charged ions, electron and neutrals, or of a singly charged 
ionic component with neutrals and electrons and a non-reacting im- 
purity component, are derived from principal conservation laws. 
This work is based on a number of papers of the author and col- 
laborators previously published on the subject. This material is 





included to make this report a concise and complete working paper 
for further calculations concerning multi-component MPD flows and 
studies of instabilities arising in such flows. For the latter purpose, 
also the linearized and Fourier-transformed equations are given. 
The report makes reference of the quasi-analytical method for solv- 
ing systems of nonlinear differential equations QAM. In order to 
show how QAM connects to previously used methods of lineariza- 
tion and establishing linear dispersion relations, two chapters of 
this report deal with equilibrium solutions and linearization. (orig.). 


14589 (IPF-91-2) Analytical and numerical foundations for 
the scaling of plasma focus experiments considering the elec- 
tric resistance. Schiuma, C.; Kaeppeler, H.J.; Herold, H. Stuttgart 
Univ. (Germany). Inst. fuer Plasmaforschung. Feb 1991. 123p. (In 
German). Order Number DE93769238. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In continuation of the work by Decker et al. on current and neu- 
tron yield scaling of plasma focus devices, analytical solutions for 
the circuit equation with finite resistence R + 0 in the run-down 
phase, and with R = 0 in the compression phase were derived. 
There follows an analytical scaling theory for maximum pinch 
currents under influence of finite resistance. Further, the two- 
dimensional three-fluid MHD-Code of the work by Behler was 
extended to the determination of the resistence R. Using this MHD- 
calculations, the conditions imposed on the model solutions, i.e. 
constant axial velocity and constant resistence in the run-down 
phase, were found to be acceptable. The analytical determined val- 
ues for discharge current are compared with MHD-calculations and 
experiment. (orig.). 


14590 (IPF-91-4) Contributions to the physics of the 
plasma focus from the IPF Stuttgart since 1970. Kaeppeler, H.J. 
Stuttgart Univ. (Germany). Inst. fuer Plasmaforschung. Mar 1991. 
37p. (In German). Order Number DE93771985. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report presents a summary of work on the physics of the 
dense plasma focus carried out by the plasma focus team of the 
Institut fuer Plasmaforschung in Stuttgart. Particularly, the calcula- 
tions with MHD codes, model theories and the development of a 
quasi-analytical method for the solution of systems of partial differ- 
ential equations led to the theoretical description of plasma focus 
dynamics, scaling laws with particular consideration of the ten- 
dency to high voltage energy storages, the prediction of neutron 
production and filamentation in the pinch phase for large currents 
(> 500 kA). Various short time diagnostic methods were developed 
and applied to the determination of plasma parameters in the 
plasma focus experiment. Among these were time-resolved neu- 
tron spectroscopy, shadowgrahy, Mach-Zehnder interferometry and 
holographic interferometry, Thomson spectrometry especially for 
analyzing high energy deuterons and reaction protons, as well as 
various probe measurement techniques. While overall dynamical 
phenomena of the plasma focus are now well understood, the 
phenomena during breakdown, spoke formation, electrode phe- 
nomena, filamentation in the pinch phase, build-up of high electric 
fields and particle acceleration in the pinch phase and saturation of 
neutron production, to name the more important problems, still 
warrant clarification. (orig.). 


14591 (IPF-91-5) Detectors for LIDAR type Thomson scat- 
tering diagnostics. Hirsch, K. Stuttgart Univ. (Germany). Inst. fuer 
Plasmaforschung. Apr 1991. 24p. (CONF-9104411-—: IAEA Techni- 
cal Committee meeting on LIDAR Thomson scattering, Abingdon 
(United Kingdom), 8-10 Apr 1991). Order Number DE93771979. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A report on the capability of the microchannel plate photomulti- 
plier type (ITT F4128) presently used at the JET LIDAR Thomson 
Scattering System is given. Detailed investigation on time re- 
sponse, low noise amplification, shutter ratio, gating behaviour, 
linear mode of operation and saturation pulse recovery carried out 
during the design phase for LIDAR are presented. New investiga- 
tion with respect to dc- and gated operation showed no 
measurable changes in sensitivity of this MCP photomultiplier. 
Comparing this type of detector with other MCP photomultipliers 
and with streak cameras some detection schemes for future LIDAR 
type diagnostic are proposed. (orig.). 
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14592 (IPF-91-6) Conceptual design of an electron cy- 
clotron wave system for NET/ITER. Kasparek, W.; Kumric, H.; 
Mueller, G.A.; Pretterebner, J.; Schueller, P.G.; Wagner, D. ECRH 
Group. Stuttgart Univ. (Germany). Inst. fuer Plasmaforschung. Jul 
1991. 138p. Contract 419/90-4/FU-D NET. Order Number 
DE93771980. Source: OSTI; NTIS (US Sales Only); INIS. 

Electron Cyclotron waves (ECWs) provide a scheme for electron 
heating, which, owing to the strong localization of the resonant in- 
teraction with the plasma, allows an efficient tailoring of the power 
deposition profile. In the proposed ITER reference scenario for cur- 
rent drive and heating, ECWs are considered to assist plasma 
formation, pre-heating, local current profile control near the q=2 
surface and possibly for baking the first wall tiles. For these func- 
tions, a total power of 20 MW, CW, at a frequency around 120 
GHz is needed. A higher frequency system (140 GHz, 20 MW, 
CW), is also considered to heat the plasma centre and provide 
burn control. The same system at increased power could be used 
for plasma heating to ignition. For NET, due to the higher magnetic 
field, the frequencies needed for the tasks mentioned above are 
approximately 140 GHz and 160 GHz, respectively. ECWs are also 
envisaged for bulk heating of the NET plasma. Here, frequencies 
of about 160 GHz are necessary. A detailed study for the 120 
GHz/20 MW ITER reference system has been performed. Scaling 
rules as well as additional antenna designs for higher frequency 
systems have been developed. The design principle was to offer a 
high degree of flexibility for the wide range of envisaged uses of 
the ECWs. The ECW system should satisfy the physics require- 
ments, advanced requirements of reliability and availability, and 
must be compatible with the nuclear environment (which requires 
radiation resistance as well as remote maintenance of at least the 
antenna part). Therefore, it has been tried to place the most critical 
components as far away from the machine as possible. To improve 
the availability, the installation of 15% spare tubes and transmis- 
sion systems is proposed. (orig.). 


14593 (IPP—1/265) Particle influx measurements with the 
ASDEX-upgrade multichord visible spectroscopy system. 
Kallenbach, A. (Association Euratom-Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany)); Mayer, H.M.; Schneider, W. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Jan 
1992. 37p. Order Number DE93771975. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report describes the hardware and software components of 
the ASDEX-Upgrade multichord visible spectroscopy system. Main 
emphasis is laid on a detailed description of the detector, a free 
programmable charge-coupled device intensified by a microchannel 
plate. As an experimental application, flux measurements of differ- 
ent impurity species from the inner heat shield are presented. 
Poloidal profiles of the released impurity amount obtained for vari- 
ous experimental situations are used to check the plasma position 
which is derived by the function parametrization analysis. (orig.). 


14594 (IPP-1/268) Edge fluctuations and global confine- 
ment with lower hybrid current drive in the ASDEX tokamak. 
Stoeckel, J. (Association Euratom-Max-Planck-institut fuer Plasma- 
physik, Garching (Germany)); Soeldner, F.X.; Giannone, L.; 
Leuterer, F.; Steuer, KH. ASDEX Team. Max-Pianck-institut fuer 
Plasmaphysik, Garching (Germany). Mar 1992. 17p. Order Number 
DE93771969. Source: OSTI; NTIS (US Sales Only); INIS. 

Electrostatic edge fluctuations were investigated by means of 
Langmuir probes on the ASDEX tokamak in lower hybrid current 
drive regimes, simultaneously with the global particle and energy 
balances. It was found that the edge fluctuations are reduced and 
the global particle/energy confinement improves when the LH 
power is below the initial ohmic power. The maximum reduction of 
the fluctuations and the best confinement occur when the total 
power input (OH + LH) is minimum. With a LH power higher than 
the initial OH value, the fluctuation level increases noticeably, while 
no improvement of the global confinement is observed. The in- 
crease of the edge fluctuations seems to be poloidally localized 
and caused by local power deposition in front of the grill antenna. 
Therefore, the relative positions of the probe and antenna structure 
have to be taken account for correct interpretation of the fluctuation 
data. (orig.). 
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14595 (IPP—4/253) Toroidal Landau damping - theory and 
physical interpretation. Puri, S. (Association Euratom- 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany)). 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Apr 
1992. 15p. Order Number DE93771973. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Wave absorption in a torus is found to differ significantly from the 
classical Landau result. Instead of the isolated resonance at v = w/ 
«, the parametric beating between the particles’ periodicity and the 
wave periodicity gives rise to an infinite, discrete spectrum of reso- 
nances. The spread of wave absorption over the velocity space 
leads to an enhancement in damping, particularly for the high- 
phase-velocity waves. Physical interpretation of Landau damping 
as a diffusion-like process ocurring at the parametric resonances is 
invoked to explain the phenomenon of toroidal Landau damping. 
(orig.). 


14596 (IPP-4/254) Resolution of the lower-hybrid-current- 
drive spectral-gap anomaly. = Puri, S. (Association 
Euratom-Max-Planck-institut fuer Plasmaphysik, Garching (Ger- 
many)); Wilhelm, R. Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany). Apr 1992. 17p. Order Number DE93771971. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper offers a resolution of the lower-hybrid-current-drive 
spectral-gap problem via modifications in the Landau damping 
spectrum for the high-phase-velocity waves in the toroidal geome- 
try. The emergence of parametric resonances produced by the 
beating of the particles’ periodicity with the wave periodicity 
spreads out Landau damping in velocity space, enhances the net 
energy absorption, and could lead to the generation of superther- 
mal tails. Also, the existence of the lower-hybrid density limit and 
alpha-particle heating are explained within the context of linear the- 
ory. (orig.). 


14597 (IPP—4/255) Toroidal plasmas permeability tensor 
and dissipation of fast waves (methods of evaluation and 
some results). Elfimov, A.G. (Association Euratom-Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany)); Nekrasov, F.M. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Jul 
1992. 22p. Order Number DE93771970. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A method for the analytical treatment of the toroidal plasma elec- 
tron dielectric permeability tensor is developed. Simple expressions 
for some limiting cases are obtained. Electron Landau and TTMP 
absorption of the fast waves in tokamaks are discussed in terms of 
‘nonlocality’ effects, including the effect of trapped and untrapped 
particles bounce resonances. Additional dissipation of the fast 
waves in tokamaks is founded in a comparison with cylindrical 
model Landau damping. (orig.). 


14598 (IPP-5/38) Field aligned expansion of particle 
clouds in magnetically confined plasmas: A Langrangian 
model. Spathis, P.N. Max-Pianck-institut fuer Plasmaphysik, 
Garching (Germany). Jan 1992. 29p. Order Number DE93771967. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A 1-D time-dependent numerical model has been developed for 
describing the B-parallel expansion of the ablated pellet material in 
fusion experiments. The hydrodynamic part of the model, which in- 
cludes, besides the usual conservation equations, also finite rate 
ionization processes and energy transport by collisional deplation 
of the flux carried by incident plasma particles, is operational. The 
computed expansion rates are in agreement with experimental ob- 
servations. (orig.). 


14599 (IPP-5/44) An improved routine for the fast estimate 
of ion cyclotron heating efficiency in tokamak plasmas. Bram- 
billa, M. Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany). Feb 1992. 34p. Order Number DE93771972. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The subroutine ICEVAL for the rapid simulation of lon Cyclotron 
Heating in tokamak plasmas is based on analytic estimates of the 
wave behaviour near resonances, and on drastic but reasonable 
simplifications of the real geometry. The subroutine has been 
rewritten to improve the model and to facilitate its use as input in 
transport codes. In the new version the influence of quasilinear mi- 
nority heating on the damping efficiency is taken into account using 
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the well-known Stix analytic approximation. Among other improve- 
ments are: (a) the possibility of considering plasmas with more 
than two ion species; (b) inclusion of Landau, Transit Time and col- 
lisional damping on the electrons non localised at resonances; (c) 
better models for the antenna spectrum and for the construction of 
the power deposition profiles. The results of ICEVAL are compared 
in detail with those of the full-wave code FELICE for the case of 
Hydrogen minority heating in a Deuterium plasma; except for de- 
tails which depend on the excitation of global eigenmodes, 
agreement is excellent. ICEVAL is also used to investigate the en- 
hancement of the absorption efficiency due to quasilinear heating 
of the minority ions. The effect is a strongly non-linear function of 
the available power, and decreases rapidly with increasing concen- 
tration. For parameters typical of Asdex Upgrade plasmas, about 4 
MW are required to produce a significant increase of the single- 
pass absorption at concentrations between 10 and 20%. (orig.). 


14600 (IPP-6/306) Nonlinear ideal MHD _ instabilities. 
Pfirsch, D. (Association Euratom-Max-Planck-Institut fuer Plasma- 
physik, Garching (Germany)). Max-Planck-lInstitut fuer 
Plasmaphysik, Garching (Germany). Mar 1992. 19p. Order Number 
DE93771976. Source: OSTI; NTIS (US Sales Only); INIS. 
Explosive phenomena such as internal disruptions and flares are 
difficult to explain in terms of linear instabilities. Similarly to a parti- 
cle moving in a potential a x* for which x = 0 is a linearly stable, 
but nonlinearly explosively unstable equilibrium point, a plasma ap- 
proaching a stability limit can be expected to become explosively 
unstable. If an initial perturbation is not infinitesimally small, this 
will be the case even before the marginal point is reached. To en- 
able such problems to be investigated, a nonlinear extension of the 
usual energy principle would be very helpful. This was achieved for 
the first time by Merkel and Schlueter within the framework of 
Cartesian coordinate systems. In this paper an exact coordinate 
system independent formulation for the Lagrangian is obtained, 
allowing also equilibria with flow; it has mass, entropy and flux con- 
servation built in. For vanishing equilibrium flow velocity v(x) the 
Lagrangian contains, besides the potential energy, which depends 
on the displacements ¢ (x, t), only quadratic but no linear terms in 
¢ representing the kinetic energy. Nonlinear stability, like linear sta- 
bility, is then completely determined by the potential energy. For 
potential energies which consist of second- and n®-order contribu- 
tions only, where n is one special integer, and which can be made 
negative, it is shown, in full generality, that linearly marginally stable 
systems are nonlinearly explosively unstable even with infinitesi- 
mally small initial perturbations. Also linearly absolutely stable 
systems turn out to be explosively unstable, but finite initial pertur- 
bations are needed. For non-vanishing flow velocities nonlinear 
instabilities relating to negative-energy modes are possible. (orig.). 


14601 (IPPCZ-321, pp. 2-7) Investigation of intense XUV 
emission of nitrogen-puff Z-pinch with small energy input. 
Raus, J.; Krejci, A.; Piffl, V. Ceskoslovenska Akademie Ved, 
Prague (Czechoslovakia). Ustav Fyziky Plazmatu. May 1992. 
(CONF-9205311-: Beams '92, Washington DC (United States), 
May 1992). In Progress in Z-pinchs research. [23p.] Order Num- 
ber DE93619992. Source: OSTI; NTIS (US Sales Only); INIS. 

Light elements like nitrogen or carbon are suggested as optimum 
working media for small Z-pinches (several kJ energy input). It is 
shown that such elements can be ionized up to K-shell ionization 
stages not only in hot-spots, but also in the bulk plasma. The yield 
of nitrogen K-shell radiation (about 10 J/shot) is therefore substan- 
tially higher than that of the conventionally used neon. In addition 
to pinch physics and radiation dynamics, such radiation could be of 
interest for applications in the 'water window’ spectral region. (au- 
thor) 1 tab., 4 figs., 8 refs. 


14602 (IPPCZ-321, pp. 8-13) Multichannel X-ray spectral 
measurement of hot plasma evolution in nitrogen-puff Z-pinch. 
Krejci, A. (Ceskoslovenska Akademie Ved, Prague (Czechoslo- 
vakia). Ustav Fyziky Plazmatu); Raus, J.; Piffl, V.; Golubev, A.V.; 
Platonov, Yu.Ya.; Krousky, E.; Renner, O. Ceskoslovenska 
Akademie Ved, Prague (Czechoslovakia). Ustav Fyziky Plazmatu. 
May 1992. (CONF-9205311—: Beams '92, Washington DC (United 
States), May 1992). In Progress in Z-pinchs research. [23p.] Order 
Number DE93619992. Source: OSTI; NTIS (US Sales Only); INIS. 





The soft X-ray emission from the nitrogen plasma of a gas-puff 
Z-pinch device (with an energy input of 4.3 kJ and a current of 160 
kA) was studied. A multilayer mirror polychromator with time- 
resolved recording with PIN diodes was installed and its relatively 
narrow spectral windows were aligned to the important parts of the 
nitrogen spectrum between 390 and 710 eV. The T. evolution 
400 eV in hot spots) was measured from the slope of the re- 
combination continuum of He-like N. The Te of bulk plasma (~100 
eV) is compared with T, calculated from yields of K-shell lines. 
Pinhole cameras were also used for a better understanding of the 
radiation phase of the pinch. Time evolutions of peaks in X-ray sig- 
nals corresponding to a number of bright spots on photographs are 
presented. (author) 2 tabs., 5 figs., 6 refs. 


14603 (IPPCZ-321, pp. 14-20) X-ray emission scaling and 
energy balance of small gas-puff Z-pinch. Krejci, A. 
Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). Ustav 
Fyziky Plazmatu. May 1992. (CONF-920638-—: 19. Institute of Elec- 
trical and Electronic Engineers (IEEE) international conference on 
plasma science, Tampa, FL (United States), 1-3 Jun 1992). In 
Progress in Z-pinchs research. [23p.] Order Number DE93619992. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The gas-puff Z-pinch is discussed as an intense pulsed source 
of soft X-rays. Measurements are presented of the total X-ray yield 
Yr and the yield Y,x from K-shells of highly-ionized atoms of argon, 
neon, and nitrogen. The radiation produced by a small (4.3 kJ) 
gas-puff Z-pinch confirmed the Y, ~ I* scaling (well-known from 
large devices) also for pinch currents | 120-200 kA. The yield Yr 
scales as |?. Some ideas about the energy balance of the Z-pinch 
as well as the similarities between terawatt and gigawatt devices 
are presented. (author) 2 tabs., 1 fig., 8 refs. 


14604 (IPPCZ-322) Fast H-alpha line broadening during 
the 100 ns REB injection into a plasma. Kolacek, K.; Ripa, M.; 
Ulischmied, J.; Jungwirth, K.; Sunka, P. Ceskoslovenska Akademie 
Ved, Prague (Czechoslovakia). Ustav Fyziky Plazmatu. Jun 1992. 
[6p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Profiles of the Ha line emitted from hot electron plasma Te>>Ti 
during the 100 ns REB injection resemble the Gaussian profiles 
from neutrals with a temperature Tn(t)<Ti(t)~Te(t) rapidly growing 
up to 30 eV. A combination of Doppler and Stark effects of the in- 
tense ion sound waves - remnants of the burned out Langmuir 
cavitons - is suggested for a plausible explanation of this fast Ha 
line broadening. The reliability is thus also indirectly supported of 
the basic ideas of strong Langmuir turbulence for the description of 
REB-plasma systems. (author) 3 figs., 7 refs. 


14605 (IPPCZ-326) On radio frequency wave induced ra- 
dial transport and wave helicity. Petrzilka, V. Ceskoslovenska 
Akademie Ved, Prague (Czechoslovakia). Ustav Fyziky Plazmatu. 
Sep 1992. [7p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Expressions for wave induced radial transport are derived allow- 
ing simple estimates. The transport is enhanced due to the 
presence of poloidal magnetostatic field and in the vicinity of the 
ion cyclotron resonance. The direction of the wave induced trans- 
port depends also on the wave polarization. (author) 19 refs. 


14606 (IPP-IIl/174) Visible spectroscopy on ASDEX. Hof- 
mann, J.V. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Dec 1991. 140p. Order Number DE93771974. Source: 
OSTI; NT!S (US Sales Only); INIS. 

In this report visible spectroscopy and impurity investigations on 
ASDEX are reviewed and several sets of visible spectra are pre- 
sented. As a basis for identification of metallic impurity lines during 
plasma discharges spectra from a stainless steel - Cu are have 
been recorded. In a next step a spectrum overview of ASDEX dis- 
charges is shown which reveals the dominating role of lines from 
light impurities like carbon and oxygen throughout the UV and 
visible range (2000 A < 4 < 8000 A). Metallic impurity lines of neu- 
trals or single ionized atoms are observed near localized surfaces. 
The dramatic effect of impurity reduction by boronization of the ves- 
sel walls is demonstrated in a few examples. in extension to some 
ivesti-gations already published, further diagnostic applications of 
visible spectroscopy are presented. Finally, the hardware and soft- 
ware system used on ASDEX are described in detail. (orig.). 
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14607 (JAERI-M—92-087) Momentum and heat frictions be- 
tween fast ions and thermal plasma species. Wang Jianping 
(Japan Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka 
Fusion Research Establishment); Azumi, Masafumi; Tani, Keiji; 
Callen, J.D. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Jun 1992. 29p. Order Number DE93771240. Source: OSTI; NTIS; 
INIS. 

Momentum and heat friction forces between fast ions (isotropic 
to the lowest order) and thermal bulk plasma species (near 
Maxwellian) have been derived analytically for the first time using 
the linearized Fokker-Planck collision operator. Therefore effects of 
flow-type distortion of test particles and flow-type restoring from 
field particles are both retained self-consistently. Here, the momen- 
tum and heat triction forces are defined as the momentum 
moments of the Coulomb collision operator weighted by Laguerre 
polynomials Lo'/2) (w?/V27,.) and L,/?) (w*,/V?7,) respec- 
tively, ie. momentum friction force Fo®/8 = f maWalo®/?) Cag 


[fa, fa] d>Wa while heat friction force F,°/® = f maWal;/?) Cag 


[fa, fg] d°w,. Where Wa = v-Va represents the random velocity 
measured in moving reference frame of test particles, and the su- 
perscript a/8 denotes test particles of a species colliding with field 
particles of G species. The momentum and heat friction forces have 
been explicitly calculated for electron-fast ion collisions (Fx°/*), fast 
ion-electron collisions (F,‘/®), thermal ion-fast ion collisions (F,'/f) 
and fast ion-thermal ion collisions (F,‘/') wherein the subscripts k's 
correspond to the indices of Laguerre polynomials (k = 0, 1). The 
collisional moment matrix is shown asymmetric in the presence of 
fast ions because the approximate self-adjointness of the Coulomb 
collision operator is no longer a valid property. (author). 


14608 (JET-R-92-10) Predicted precision of lon tempera- 
ture and impurity fractional density measurements using the 
JET collective scattering diagnostic: Final report of JET Arti- 
cle 14 Contract No: JEO/9006. Orsitto, F. (ENEA, Frascati (Italy). 
Centro Ricerche Energia). Commission of the European Communi- 
ties, Abingdon (UK). JET Joint Undertaking. Nov 1992. [31p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

In a previous investigation the possibility of measuring the bulk 
ion temperature was considered in detail, in the context of the pro- 
posed Thomson scattering diagnostic for fast ions and alpha 
particles in the Joint European Torus project. In this report we give 
an affirmative answer to the question of whether good precision 
can be obtained in the simultaneous determination of the tempera- 
tures and densities of plasma ions from a collective scattering 
experiment provided some conditions are satisfied. (Author). 


14609 (Juel-2548) Numerical evaluation of longitudinal ion 
transport coefficients in magnetized D-He and H-C plasmas. 
Claassen, H.A. (Forschungszentrum Juelich GmbH (Germany). 
Inst. fuer Plasmaphysik); Gerhauser, H.; Sayed, YA. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Plasma- 
physik. Nov 1991. 25p. Order Number DE93771981. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the present report numerical results concerning the longitudi- 
nal ion viscosities, heat conductivities and thermal diffusion ratios 
in magnetized D-He and H-C plasmas are presented within Grad’s 
21 moment approximation. The results are based on analytical for- 
mulae given in ref/1/. Calculations taking full account of the finite 
mass ratio m,/mz between hydrogen (deuterium) and impurity ion 
mass are compared with those for m,/m=z < 1. As is to be ex- 
pected, the largest discrepancies between exact and approximate 
results (with respect to the mass ratio) arise for D-He plasmas. It 
turned out that the approximate formula for the impurity ion heat 
conductivity has to be extended to remove some hitherto existing 
deficiencies already mentioned. (orig.). 


14610 (Jue+-2576) Impurity transport at the plasma edge: 
the transition from 2D to 1D models in axisymmetric toroidal 
systems and the role of poloidal source distributions. 
Claassen, H.A.; Gerhauser, H. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Plasmaphysik. Jan 1992. 44p. Order Number 
DE93769245. Source: OSTI; NTIS (US Sales Only); INIS. 

Under due consideration of anomalous transport phenomena re- 
sulting from electromagnetics field fluctuations a 2D drift-kinetic 
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equation for impurity ions is formulated in toroidal coordinates 
assuming the usual model for the helical magnetic field in axisym- 
metric tokamak configurations. A general solution for T,,= 
Tperpendicular to (different kinetic temperatures for longitudinal 
and cross-field thermal motion) can be constructed in the form of a 
series expansion in Hermite polynomials with respect to v,, and in 
laguerre polynomials with respect to v perpendicular to, which in 
the limit T,, = T perpendicular to is equivalent to a gyro-averaged 
version of Grad’s expansion in tensorial Hermite polynomials. The 
lowest order approximations with respect to the Laguerre polynomi- 
als lead to kinetic equations for the reduced guiding-centre 


distribution functions 279 f Gvperpendicular to%perpendicular to (1, 


V* nerpendicular to) X, 9's, (perpendicular to), Which in the presence of 
anomalous transport can be more easily treated than the original 
drift-kinetic equation. The corresponding 2D balance equations in 
toroidal coordinates are averaged over the magnetic surfaces with 
appropriate weighting factors, leading to the usual 1D balance 
equations describing the netto fluxes in radial direction. In this 
derivation the role of parallel shear flows in the presence of 
anomalous viscosity and the effect of poloidally dependent source 
functions on the netto cross-field fluxes become apparent. It is 
shown as an example that a source concentration around the ALT- 
Il limiter of TEXTOR yields an outward netto convection of impurity 
ions under normal operating conditions concerning the current and 
magnetic field direction. (orig.). 


14611 (Juel-2605) Database for recycling and penetration 
of neutral helium atoms in the boundary of a fusion plasma. 
Reiter, D. (Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Plasmaphysik); Giesen, G.;  Belitz, HJ; Eckstein, W. 


Forschungszentrum Juelich GmbH (Germany). Inst. fuer Plasma- 
physik. Apr 1992. 75p. Order Number DE93771982. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Recently renewed attention has focused on the problem of he- 
lium ash accumulation in burning fusion plasmas, originating from 
both newly derived ignition criteria for point reactor models and 
from results of elaborate transport code calculations. Both ap- 


proaches identify the repenetration of recycled helium atoms back 
into the plasma core as one of the critical processes. In order to 
facilitate numerical analysis of this problem and for reference pur- 
poses, we have compiled newly derived relevant atomic and 
surface data in handy formats, similar to those routinely used in 
the analysis of the neutral hydrogen recycling process so far. In 
this report we provide a collisional-radiative atomic data package 
for the interaction of helium atoms with a thermalized electron 
background, and a surface reflection model for helium atoms or 
ions incident onto stainless steel, graphite and tungston target sur- 
faces. This model comprises, as function of incident energy and 
angle, the reflection probability and the fully 3 dimensional distribu- 
tion in velocity space of the reflected particles. (orig.). 


14612 (KFK-5053) Numerical modelling of the cold plasma 
with time-dependent, magneto-hydrodynamical methods. 
Schneider, R.; Munz, C.D. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Neutronenphysik und Reaktortechnik. 
May 1992. 70p. (In German). Order Number DE93769286. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this report a simple, one-dimensional model of the cold 
plasma is investigated with the aid of numerical methods playing 
an important role in compressible hydrodynamics. These methods 
are recently developed for the numerical solution of n nonlinear hy- 
perbolic conservation laws and are well known in this field as high 
resolution upwind schemes. On the basis of these methods a new 
code is developed which solves numerically the time-dependent, 
one-dimensional system of model equations of the cold plasma. 
Numerical results obtained with the code for different examples 
from the literature show the quality and the properties of the ap- 
plied methods. (orig.). 


14613 (KFTI-91-9) Excitation of coupled waves in plasma 
periodic structures by relativistic electron beam and accelera- 
tion of charged particles. Balakirev, V.A.; Borodkin, A.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
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Issledovanij po Atomnoj Nauke i. 1991. [24p.] (in Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

A process of electromagnetic excitation in plasma periodic struc- 
tures by relativistic electron beam and a possibility of parametric 
excitation of plasma semi-space slow surface wave are investi- 
gated. Parametric coupling of external radiation and surface wave 
is realized by a periodic unhomogenity of plasma density which 
can be created by ion-sound wave excitation. A two-beam scheme 
of acceleration in coupled slowing down structures is proposed. 15 
refs.; 15 figs. (author). 


14614 (KFTI-91-15) Investigation of dynamics of plasma 
fluxes generated by the quasi-stationary plasma accelerator P- 
50. Voloshko, A.Yu.; Garkusha, I.E.; Solyakov, D.G.; Tereshin, V.l.; 
Chebotarev, V.V. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 
Tsentral’nyj Nauchno-lssledovatel'skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. [16p.] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The results of experimental research on electric and magnetic 
field distribution in plasma fluxes generated by the P-50 accelerator 
in different work regimes are represented. Current vortices and re- 
gions with increased potential in plasma fluxes behind the 
accelerator cut are discovered. On the base of E and H-field ex- 
perimental distribution, values of electron and ion local velocities 
and density in plasma flux were numerically calculated in the frame 
of MHD approximation. This research shows the advantages of pi- 
lot cathode compared with usual one and the necessity of anode 
gas supply in accelerating channel. 8 refs.; 12 figs. (author). 


14615 (KFTI-91-23) Charged particle motion in torsatrons. 
Part 1. Smirnova, M.S.; Shishkin, A.A. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [13p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The collisionless particle motion and its confinement conditions 
in 1=2 torsatrons are analyzed. Considered devices were closed to 
real torsatron configurations such as Uragan-2M, ATF, Heliotron E 
which differ in the number of helical field periods (M), ripple ampli- 
tude ratio (E,/E,) as well as in the spectrum of the helical magnetic 
field. The infiuence of the different compositions of spectrum on the 
particle confinement was considered. 6 refs.; 11 figs.; 1 table. (au- 
thor). 


14616 (KFTI-91-24) Particle transport analysis in torsatron 
configurations. Smirnova, M.S. Gosudarstvennyj Komitet po 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’'nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [19p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The paper analysis the transport and loss of particles in 1=2 tor- 
satrons in the absence of the electric field. The parameters of 
devices considered are close to real torsatron configurations of 
Uragan-2M and Heliotron E that differs in the number of helical 
field periods over the device length (M), in the ripple amplitude ra- 
tio (E/E,) and harmonic spectrum of the helical magnetic field. 
Numerical simulation of particle motion with the account of 
collisions is performed by Monte-Carlo technique. The optimum cri- 
terion of the helical magnetic field harmonic spectrum from the 
point of view of particle confinement and transport in plasma is for- 
mulated. 18 refs.; 12 figs.; 1 table. (author). 


14617 (KFT+91-26) Characteristics of ICR-produced pe- 
ripheral plasma in the URAGAN-3M torsatron. Besedin, N.T. 
(and others); Chechkin, V.V.; Fomin, |.P. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Tsentral’nyj; Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1991. [24p.] Source: OSTI; NTIS (US Sales Only); INIS. 

Some plasma parameters outside the confinement volume near 
the last closed magnetic surface (LCMS) and in the divertor fluxes 
were studied by probe and microwave techniques during ICR pro- 
duction and heating of the plasma in the Uragan-3M torsatron 
(1=3, m=9, Ro=100em, a-bar<11 cm, | (a-bar)<0.29; Bp <20kG, n- 
bare~2x10'2em-3, 1;(0)=200-300 eV, T.(0)~100 eV). When 





moving around the LCMS, the steepness of the radial density, elec- 
tron temperature and potential profiles increases with the distance 
away from the "rib” of the LCMS. The quasi-steady radial electric 
field E, near the LCMS exceeds 100 V/cm and is directed out- 
wards, opposite to the calculated ambipolar electric field inside the 
confinement volume. It is shown that the total flow of the diverted 
plasma in the spacing between two helical windings consists of (i) 
a weakly mobile non-resonant component which is presumably 
formed at the periphery due to ionization, and (ii) a component 
whose value and poloidal location are sensitive to resonance con- 
ditions for RF power absorption, this flow being apparently formed 
by a plasma diffusing through the LCMS and/or generated near the 
LCMS, where the filed E, is localized. Based on plasma parame- 
ters measurements after the RF pulse is switched off, a qualitative 
model of peripheral plasma dynamics after the end of the RF heat- 
ing is constructed. 23 refs.; 13 figs. (author). 


14618 (KFTI-91-35) Possibilities of magnetic diagnostics 
in stellarators. Pashnev, V.K. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral'ny) Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1991. 
[15p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 
Magnetic diagnostic methods are successfully used in tokamaks, 
but a direct application of these methods in stellarators gives little 
effect. However an additional measuring of magnetic fields in heli- 
cal plasma current permits to obtain information about the limit 
parameters of magnetic configuration and additional integral rela- 
tions compared with tokamaks. Measurements of plasma current 
magnetic fields outside the plasma confinement volume in stellara- 
tors with account of the helical structure of stellarator magnetic 
configuration permit to determine the profiles of important plasma 
parameters and magnetic configuration. 21 refs. (author). 
14619 (KFTI-91-36) Probability of 


particle trapping/ 


detrapping in torsatrons. Sidorenko, |.N. AN Ukrainskoj SSR, 


Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [21p.] Source: 
OSTI; NTIS (US Sales Only); INIS. 

By applying Kruskal’s theorem the analytical formulas of colli- 
sionless transition probability between classes of locally passing 
particles and helical trapped ones in magnetic configurations with 
complicated harmonic spectrum and radial electric field accounting 
have been obtained. Based on this analytical consideration the 
conclusions were made about the fraction of trapped particles in 
"URAGAN-2M”", ATF-1, HELIOTRON-E and CHS configurations. 
Also obtained is the electric field potential at which this fraction is 
minimum. 11 refs.; 14 figs.; 2 tables. (author). 


14620 (KFTI-91-38) Elementary mechanism of electron 
beam dissipative instability development. Miroshnichenko, V.I.; 
Volkov, A.E.; Tolstoluzhskij, A.P.; Fajnberg, Ya.B. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [4p.] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

A mechanism of dissipative instability development was deter- 
mined. Such factors as electromagnetic field created by a single 
electron moving in a dissipative medium, addition of electromag- 
netic fields resulted from superposition of separate electron fields 
and forming a modulated stream, inverse influence of the resulting 
field on electromagnetic stream modulation degree were consid- 
ered. 11 refs. (author). 


14621 (KFTI-91-41) Dispersion of plasma waves in a finite 
magnetic field (4>wp). Onishchenko, I.N.; Sotnikov, G.V. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. 
[19p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Dispersion plasma wave properties and their particularities for 
the case when the relation of electron to plasma girofrequencies 
has a finite value are investigated. Three models were used: an 
oblique wave in unlimited magnetoactive plasma; a cylindric metal 
waveguide filled completely with magnetoactive plasma; a tubular 
plasma waveguide. The results obtained in these models are com- 
pared. 20 refs.; 9 figs. (author). 


14622 (KFTI-91-44) Calculation of Mercier stability cri- 
terium in stellarators. Nemov, V.V. AN Ukrainskoj SSR, Kharkov 
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(Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [16p.] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

A method of Mercier stability criterium calculation in stellarators 
with account of the real distribution of their magnetic field is dis- 
cussed. It is based on integration along magnetic force lines. This 
criterium was calculated for slow pressure plasma with a finite local 
pressure gradient in the magnetic configuration of a torsatron with 
parameters close to those of "Uragan-2M”. 12 refs.; 1 fig.; 1 table. 
(author). 


14623 (KFTI-91-45) Experimental investigation of wake 
field excitation in plasma by a periodic succession of relativis- 
tic particle clots. Berezin, A.K.; Kiselev, V.A.; Linnik, A.F.; 
Onishchenko, |.N.; Sotnikov, G.V.; Uskov, V.V.; Fajnberg, Ya.B. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. 
[10p.] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental results of wake field excitation in plasma and in 
gas by a periodic succession of short relativistic particle clots ob- 
tained with the resonance linear accelerator help are presented. 
Electron energy is 2 MeV, clot duration 60 ps, the number of parti- 
cles in a clot is 2x10°. The density of plasma used in experiments 
provides a resonance between plasma frequency and clot 
succession frequency. In this case the modulated beam-plasma in- 
teraction is represented by a sum of wake fields depending on the 
number of clots and accompanied by interference and stochastic 
effects. 12 refs.; 7 figs.; 1 table. (author). 


14624 (KFTI-91-50) Negative viscosity and generation of 
dissipative solitons and zonal dissipative structures by drift 
waves. Chechkin, A.V.; Tur, A.V.; Yanovskij, V.V. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1991. [31p.] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The stability of drift wave in a plasma with dissipation due to ion 
viscosity is examined. If the wave amplitude exceeds a threshold 
value, determined by ion-ion collisions, large-scale perturbations 
(i.e., with scales much greater than the drift wave length) grow. 
This effect is analogous to the negative viscosity effect in hydrody- 
namics. Maximum growth rate belongs to perturbations which are 
periodical along plasma inhomogeneity and constant in transverse 
direction, i.e. azimuthal direction in cylindrical geometry (zonal dis- 
sipative structures). The analysis of nonlinear stage of large-scale 
instability shows that the soliton-like large-scale structures of the 
electric field and vorticity are possible (dissipative solitons). 13 
refs.; 2 figs. (author). 


14625 (KFTI-92-20) Excitation of nuclear synthesis reac- 
tions in metal-deuterium type systems by bombarding with 
inert gas lions. Zelenskij, V.F.; Rybalko, V.F.; Tolstolutskaya, G.D.; 
Pistryak, S.V.; Kopanets, |.E.; Morozov, A.N. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [14p.] (In Rus- 
sian). Source: OSTI; NTIS (US Sales Only); INIS. 

For the first time the possibility of nuclear synthesis reaction ex- 
citation in metal-deuterium type systems by bombarding the targets 
with ions which are not the synthesis reaction reagents, in particu- 
lar, with the inert gas ions was experimentally studied and 
confirmed. The yield of (d,d) and (d,t) reactions depending on the 
energy (0,4...3,2 MeV) and type of bombarding ions (He*, Ne*, Art, 
Kr*, Xe+) were determined. It was shown that at ion energies in the 
0.1-1 MeV range the reaction yield is relatively high (10-'...10-7 
reactions/ion) and it may be increased with the bombarding ion 
energy increase, choice of a target etc. Examples of practical ap- 
plication of this phenomenon are given. 11 refs.; 11 figs. (author). 


14626 (KFTI-92-25) Kinetic effects in stochastic topologi- 
cally nontrivial field. Chechkin, A.V.; Tur, A.V.; Yanovskij, V.V. 
AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1992. [28p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The kinetic description of a particle system in an external sto- 
chastic field possessing helicity is examined. The kinetic equation 
is obtained, which contains an additional term proportional to the 
helicity. The solution describing evolution of the distribution function 
for arbitrary initial conditions is found. Particular examples of such 
an evolution and some new kinetic effects, connected with helicity, 
are discussed. It is shown, that a particle beam with inhomoge- 
neous velocity profile in an external stochastic helical field 
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generates a new particle flow in transverse direction. 13 refs. (au- 
thor). 


14627 (KFTI-92-40) The possibility of using carbon- 
graphite materials for microwave plasma diagnostics in large 
fusion devices. Skibenko, A.l.; Vasil’ev, V.V.; Vojtsenya, V.S.; 
Gozhenko, S.V.; Konotop, Yu.F.; Pavlichenko, R.O.; Strel'nitskij, 
V.E.; Fomin, 1.P. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1992. [8p.] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The possibility of replacing plasma-facing elements of microwave 
diagnostics (antennae, mirrors), which are usually made of metals, 
by the elements made of carbon-graphite materials was studied. 
The results of our comparison measurements indicate that the 
main working characteristics of some metallic and carbon-graphite 
units (conical antennae, two-plate antennae, mirrors) are rather 
similar. 5 refs.; 2 figs.; 2 tables. (author). 


14628 (KFTI-92-41) Spreading of bi modulated ultra- 
relativistic electron beam (BUEB) in atmospheric plasma 
channel (APCh). Zejdlits, V.P.; Tkachenko, V.I.; Ajzatskij, N.1.; 
Tkach, Yu.V.; Miroshnichenko, G.A.; Pavienko, N.G. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [7p.] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The space-time structure of the bi modulated ultra-relativistic 
electron beam (BUEB) spreading in atmospheric plasma channel 
(APCh) with a combined frequency was investigated experimen- 
tally. It was shown that suck. a beam spreads in APCh rather 
steadily on the distances defined by experimental conditions. A no- 
ticeable stabilization of its cross section was observed. An 
agreement with the earlier proposed theoretical model modified for 
bi modulated beam was noted. A conclusion about the stabilizing 
influence of low-frequency BUEB current modulation on its trans- 
portation in high-dissipative plasma channel was made. 11 refs.; 4 
figs. (author). 


14629 (KFTI-92-43) Simple kinetic model for plasma in 
stochastic helical field. Chechkin, A.V.; Tur, A.V.; Yanovsky, V.V. 
AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1992. [20p.] Source: OSTI; NTIS (US Sales Only); INIS. 

The kinetic equation for a plasma in stochastic electromagnetic 
helical field is constructed and examined. The kinetic equation con- 
tains additional term, proportional to the helicity. The solution 
describing evolution of the distribution function for arbitrary initial 
conditions is found and the possible consequences of the presence 
of the helicity term are discussed. Model example is considered 
when the single-momentum electron beam with inhomogeneous 
velocity profile creates a new particle flow in transverse direction, 
so that the resulting flow also possesses helicity. 13 refs. (author). 


14630 (LA-UR-93-0014) Modeling of plasma flow switches 
at low, intermediate and high energies. Bowers, R.L.; Brownell, 
J.H.; Greene, A.E.; Peterson, D.L.; Roderick, N.; Turchi, P. Los 
Alamos National Lab., NM (United States). [1992]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-921133-16: 6. international conference on 
megagauss magnetic field generation and related topics, Albu- 
querque, NM (United States), 9-12 Nov 1992). Order Number 
DE93007359. Source: OSTI; NTIS; INIS; GPO Dep. 

Inductively stored pulsed power technology has been used over 
the past thirty years to produce multi-megaamp currents to implode 
low inductance loads and produce x-radiation. Because of the 
large difference in timescales for the delivery of magnetic energy to 
the load and the desire for high power x-radiation output (short 
timescale for the implosion), most inductively stored systems re- 
quire at least one opening switch. The design and understanding 
of fast, efficient opening switches for multi-megaamp systems rep- 
resents a long standing problem in pulsed power research. The 
Los Alamos Foil Implosion Project uses inductively stored magnetic 
energy to implode thin metallic liners. A plasma flow switch (PFS) 
has been investigated as the final pulse shaping step for this sys- 
tems. The PFS consists of a wire array and a barrier foil located 
upstream from the load region. Several stages can be identified in 
the performance of the plasma flow switch. These are: (1) the va- 
porization of the wire array; (2) the assembly of the initiated 
plasma on tie barrier foil to form the switch plasma; (3) the motion 


450 ERA Vol. 18, No. 5 


of the switch plasma down the coaxial barrel; and (4) current 
switching to the load (the actual switching stage). The fourth stage 
affects the switch's efficiency, as well as the quality of the load im- 
plosion. Instabilities may develop during any of these four stages, 
and their presence may seriously degrade the structure of the 
switch plasma. Two primary criteria may be used to characterize 
good switching. The first is switching efficiency. A second criterion 
is transferred to the load during or after switching. This paper sum- 
marizes the computational design of the PFS experiments carried 
out on Pegasus 1. We conclude by considering the impiications of 
these results for the design of a PFS for the higher energy regime 
(Procyon) regime. 


14631 (LBL-32285) Experiment and simulation of hole- 
coupled resonator modes with a CW HeNe laser. Leemans, 
W.P.; Xie, M.; Edighoffer, J.A.; Wallace, E.; Kim, K.J.; Chattopad- 
hyay, S. Lawrence Berkeley Lab., CA (United States). Aug 1992. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (ESG—189;CONF-9208142-19: 14. in- 
ternational free electron laser conference, Kobe (Japan), 23-28 
Aug 1992). Order Number DE93007729. Source: OSTI; NTIS; 
GPO Dep. 

The Infrared Free Electron Laser (IRFEL) for the proposed 
Chemical Dynamics Laboratory at Lawrence Berkeley Laboratory 
will operate from 3 - 50 um and use all-metal optics. This choice of 
optics allows for broad tuning and has excellent power-handling ca- 
pabilities. A hole-coupling approach for the optical resonator was 
adopted after extensive computer simulations verified that it fully 
met the design requirements. To bench-test the simulations we 
have carried out a scaled cavity experiment utilizing a visible 
(632.8 nm) continuous wave (CW) HeNe laser. Two cases have 
been studied: (a) a Gaussian near-concentric symmetric resonator 
and (b) a hole-coupled resonator with degenerate higher order 
modes. The simple geometry of the former case allows for a direct 
comparison with analytical theory and is useful for bench marking 
the diagnostic equipment. Since mode degeneracy should be 
avoided for good operation of an FEL, gaining an understanding of 


the latter case is important. Furthermore, it provides a good test 
case for evaluating the code performance. After discussing the the- 
oretical model used in the simulations, we describe the cavity 
parameters and the experimental set-up. We proceed by compar- 
ing, for both case (a) and (b), the experimental results with 
theoretical predictions and simulations. This is followed by the 
summary and conclusions of these experiments. 


14632 (NIFS—138) Kinetic approach to long wave length 
modes in rotating plasmas. Yamagishi, T. (Fukui Inst. of Tech. 
(Japan)). National Inst. for Fusion Science, Nagoya (Japan). Mar 
1992. 42p. Order Number DE93771286. Source: OSTI; NTIS; INIS. 

Stability of low frequency long wave length modes is studied by 
a kinetic approach in rotating Maxwellian plasmas. In the rigid rota- 
tor model, the centrifugal force due to the plasma rotation strongly 
destabilizes the ballooning modes particularly when the Mach num- 
ber is close to unity. The fluid flow shear weakly stabilizes the 
ballooning mode. Energetic particles are effective to stabilize the 
ballooning mode particularly in the high-@ region even in the rotat- 
ing plasmas. The electric potential induced from the radial electric 
field increases the particle trapping rate for eb>0. For &<0 as in 
tokamaks, electron trapping rate increases, which destabilizes the 
dissipative trapped electron mode. (author). 


14633 (NIFS-140) Theory of anomalous transport in 
toroidal helical plasmas. Itoh, K.; Itoh, S.; Fukuyama, A. National 
Inst. for Fusion Science, Nagoya (Japan). Mar 1992. 20p. Order 
Number DE93771287. Source: OSTI; NTIS; INIS. 

Theoretical model of the anomalous transport in Torsatror/ 
Heliotron plasmas is developed, based on the current-diffusive in- 
terchange instability which is destabilized due to the averaged 
magnetic hill near edge. Analytic formula of transport coefficient is 
derived. This model explains the high edge transport, the power 
degradation and energy confinement scaling law and the enhanced 
heat-pulse thermal conduction. (author). 


14634 (NIFS—155) Electrostatic potential in a collisionless 
plasma flow along open magnetic field lines. Sato, Kunihiro 
(Himeji Inst. of Tech., Hyogo (Japan)); Katayama, Hideaki; 





Miyawaki, Fujio. National Inst. for Fusion Science, Nagoya (Japan). 
Jun 1992. 30p. Order Number DE93771288. Source: OSTI; NTIS; 
INIS. 

Formation of the steady-state potential in a collisioniess plasma 
flow along nonuniform magnetic field lines terminated at a wall is 
Studied theoretically under the condition that a particle source in a 
plasma can be neglected. It is found that the plasma flow is re- 
quired to satisfy the generalized Bohm criterion over the whole 
region for the formation of the steady-state continuous potential in 
the divergent magnetic field. A monotonically falling potential can 
build up from the inside of the magnetic throat to the wall only if 
the Bohm criterion is marginally satisfied at the throat. Numerical 
solutions to Poisson's equation show that a potential profile outside 
the throat is strongly dependent upon the particle density of elec- 
trons trapped between the throat and the wall. Controllability of the 


potential by increasing the trapped-electron density is discussed 
briefly. (author). 


14635 (NIFS—157) Critical issues and experimental exami- 
nation on sawtooth and disruption physics. Itoh, K.; Itoh, S.; 
Fukuyama, A.; Tsuji, S. National Inst. for Fusion Science, Nagoya 
(Japan). Jun 1992. 34p. Order Number DE93771289. Source: 
OSTI; NTIS; INIS. 

The catastrophic phenomena which are associated with the ma- 
jor disruption and sawtooth contain three key processes: (1) 
Sudden acceleration of the growth of the helical deformation, (2) 
Central electron temperature crash, and (3) Rearrangement of the 
plasma current. Based on the theoretical model that the magnetic 
stochasticity plays a key role in these processes, the critical issues 
and possible experimental tests are proposed. Present experimen- 
tal observations would be sufficient to study the detailed 
sequences and causes. Though models may not be complete the 
comparison with experiments improves understandings. (author). 


14636 (NIFS—171) Vlasov equation in the stochastic mag- 
netic field. Sugama, Hideo; Okamoto, Masao; Wakatani, Masahiro. 
National Inst. for Fusion Science, Nagoya (Japan). Sep 1992. 28p. 
Order Number DE93771409. Source: OSTI; NTIS; INIS. 

We investigate the Viasov equation in the stochastic magnetic 
field as a stochastic Li ouville equation and derive the equation for 
the ensemble-averaged distribution function. The term resulting 
from the stochastic magnetic field has the derivatives with respect 
to both the velocity and the real space coordinates, which is a con- 
trast to both the real space diffusion as seen in the guiding center 
picture and the velocity space diffusion as in the quasi-linear theory 
of the Vlasov equation including the electric field fluctuations. We 
find that this term retains the mass and energy conservation prop- 
erties of the original Lorentz force due to the stochastic magnetic 
field and yields the additional force in the momentum equation. 
This additional force produced by the stochastic field gives the drift 
velocity which corresponds to the familiar real space diffusion of 
the guiding center in the stochastic field. The finite Larmor radius 
effect on the diffusion is also estimated. (author). 


14637 (NIFS—172) Physical mechanism of E,,-driven cur- 
rent in asymmetric toroidal systems. Nakajima, Noriyoshi; 
Okamoto, Masao; Fujiwara, Masami. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Sep 1992. 23p. Order Number 
DE93771410. Source: OSTI; NTIS; INIS. 

Physical mechanism of the E,,-driven neoclassical current which 
exists only in asymmetric toroidal systems is clarified. It is found 
that symmetry-breaking, violating the total angular momentum con- 
servation, changes the direction of flow and heat flux to be 
damped by the parallel viscosities. The change in the direction 
depends on the collisionality through the geometric factor which re- 
flects symmetry-breaking. As a result, in contrast to symmetric 
toroidal systems, the flow and heat flux due to the radial electric 
field E,, can be damped according to the collisionality in asymmet- 
ric toroidal systems. If dominant species such as electrons and 
primary ions have different collisionalities, there remains a differ- 
ence between the flow due to Ey, hence a parallel current 
proportional directly to the radial electric field, i.e., the E,,-driven 
current, is generated in asymmetric toroidal systems in spite of the 
charge neutrality condition. (author). 
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14638 (NIFS—174) Effects of net toroidal current on 
mercier criterion in the large helical device. Ichiguchi, Katsuji; 
Nakajima, Noriyoshi; Okamoto, Masao; Nakamura, Yuji; Wakatani, 
Masahiro. National Inst. for Fusion Science, Nagoya (Japan). Sep 
1992. 45p. Order Number DE93771411. Source: OSTI; NTIS; INIS. 

Effects of the net toroidal current on the local ideal MHD stability 
or the Mercier criterion are investigated for a plasma in the he- 
liotron/torsatron configuration by taking the Large Helical Device as 
an example. The three dimensional equilibrium code, VMEC, is 
used to study the local stability of equilibria with given net toroidal 
current. It is found that a subtractive current which decreases the 
rotational transform improves the stability while an additive current 
which increases the rotational transform deteriorates the stability. 
The change of the rotational transform at the magnetic axis due to 
the net toroidal current is the essential mechanism for the change 
of the stability property. Stability diagrams are drawn against the 
Mercier criterion for the configuration of the Large Helical Device 
shifting the plasma position inward or outward. (author). 


14639 (NIFS—178) Self-consistent analysis of radial electric 
field and fast ion losses in chs Torsatron/Heliotron. Sanuki, H.; 
Itoh, K.; Itoh, S. National Inst. for Fusion Science, Nagoya (Japan). 
Sep 1992. 21p. Order Number DE93771418. Source: OSTI; NTIS; 
INIS. 

A self-consistent analysis is developed to determine the radial 
electric field and loss cone boundary in Torsatron/Heliotron plas- 
mas under the influence of non-classical ion losses such as the 
loss cone loss ans charge exchange loss of fast ions with neutrals. 
Analysis is applied to the NBI heated plasmas in the Compact Heli- 
cal System (CHS) device. Comparison is made between theoretical 
results and experimental observations. The increased ion particle 
losses caused by the orbit loss and charge exchange loss with 
neutrals make the radial electric field more negative than the value 
of purely neoclassical calculation. The partition of the injection en- 
ergy among the shine through, direct orbit loss, change exchange 
loss and bulk heating is evaluated by using the self-consistent 
electric field profile. On-going experiments in the CHS device are 
briefly introduced. (author). 


14640 (NIFS—192) L-mode confinement model based on 
transport-MHD theory in tokamaks. Itoh, K.; Yagi, M.; Azumi, M.; 
Itoh, S.; Fukuyama, A. National Inst. for Fusion Science, Nagoya 
(Japan). Oct 1992. 21p. Order Number DE93771166. Source: 
OSTI; NTIS; INIS. 

Theory of the L-mode confinement in tokamaks is developed 
based on the microscopic ballooning instability which is destabi- 
lized by the plasma transport below the critical pressure gradient 
against the ideal MHD instability. The destabilization by the 
current-diffusivity and the stabilization by the thermal transport and 
ion viscosity, are analyzed. The least stable mode determines the 
anomalous transport coefficients. The formula of the thermal trans- 
port coefficient is derived, which explains major experimental 
observations on the L-mode confinement. (author). 


14641 (NIFS-DATA-19) Atomic and molecular data for H20, 
CO and CO, relevant to edge plasma impurities. Tawara, Hiro. 
National Inst. for Fusion Science, Nagoya (Japan). Oct 1992. 78p. 
Order Number DE93771423. Source: OSTI; NTIS; INIS. 

The present status of atomic and molecular data under electron 
impact involving the most relevant plasma impurity species (H2O, 
CO and COz) has been surveyed and some data have been com- 
piled and evaluated. The emphasis is the cross sections for 
ionization, dissociation, excitation, photon emission and recombina- 
tion processes. (author). 


14642 (PPPL-—2875) lon cyclotron and spin-flip emissions 
from fusion products in tokamaks. Arunasalam, V.; Greene, 
G.J.; Young, K.M. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Feb 1993. 76p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. Order Num- 
ber DE93007935. Source: OSTI; NTIS; INIS; GPO Dep. 

Power emission by fusion products of tokamak plasmas in their 
ion cyclotron range of frequencies (ICRF) and at their spin-flip res- 
onance frequency is calculated for some specific model fusion 
product velocity-space distribution functions. The background 
plasma of say deuterium (D) is assumed to be in equilibrium with a 
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Maxwellian distribution both for the electrons and ions. The fusion 
product velocity distributions analyzed here are: (1) A monoener- 
getic velocity space ring distribution. (2) A monoenergetic velocity 
space spherical shell distribution. (3) An anisotropic Maxwellian 
distribution with T 1 + T||and with appreciable drift velocity along 
the confining magnetic field. Single “dressed” test particle sponta- 
neous emission calculations are presented first and the radiation 
temperature for ion cyclotron emission (ICE) is analyzed both for 
black-body emission and nonequilibrium conditions. Thresholds for 
instability and overstability conditions are then examined and 
quasilinear and nonlinear theories of the electromagnetic ion cy- 
clotron modes are discussed. Distinctions between “kinetic or 
causal instabilities” and “hydrodynamic instabilities” are drawn and 
some numerical estimates are presented for typical tokamak 
parameters. Semiquantitative remarks are offered on wave acces- 
sibility, mode conversion, and parametric decay instabilities as 
possible for spatially localized ICE. Calculations are carried out 
both for k|| = 0 for k|! + 0. The effects of the temperature 
anisotropy and large drift velocities in the parallel direction are also 
examined. Finally, proton spin-flip resonance emission and absorp- 
tion calculations are also presented both for thermal equilibrium 
conditions and for an “inverted” population of states. 


14643 (PPPL-2878) Tritium diagnostics by Balmer-alpha 
emission. Skinner, C.H.; Ramsey, A.T.; Johnson, D.W.; Diesso, 
M. Princeton Univ., NJ (United States). Plasma Physics Lab. Feb 
1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE93007934. Source: OSTI; NTIS; INIS; GPO Dep. 

Spectral line emission from tritium in a plasma may be distin- 
guished from deuterium emission by a small isotope shift. A 
diagnostic system to measure tritium Balmer-alpha emission from 
the plasma edge has been installed on TFTR. This system has 
been used in deuterium plasmas, and the deuterium alpha line pro- 
file used as a basis to predict the spectrum at differing tritium 
concentrations in future D-T runs. The tritium and deuterium lines 
are partially blended, however, analysis of the predicted D-T spec- 
tra by a line fitting program produced estimates of the tritium 
density that closely matched those input to the spectra, providing 
confidence that the tritium density can be reliably measured. The 
spectrum maps the tritium velocity distribution at the plasma edge 
and will be important for studies of tritium edge physics. 


14644 (PSC—24) Simulation study of dynamo structure in 
reversed field pinch. Nagata, A. (Osaka Inst. of Tech. (Japan)); 
Sato, K.I.; Ashida, H.; Amano, T. Nagoya Univ. (Japan). Plasma 
Science Center. Oct 1992. 23p. Order Number DE93771406. 
Source: OSTI; NTIS; INIS. 

The dynamo structure in the reversed field pinch (RFP) is stud- 
ied through the nonlinear dynamics of single-helicity mode. 
Simulation is concentrated upon the physical structure of nonlinear 
interactions of the plasma flow and magnetic fluctuation. The result 
indicates that when the initial equilibrium profile is deformed by re- 
sistive diffusion, the radial flow is driven near the core of the 
plasma. As this flow forms a vortex structure and magnetic fluctua- 
tion grows radially, the dynamo electric field is spirally induced just 
inside the reversal surface and then the toroidal flux is increased. 
This dynamo electric field correlates to nonlinear evolution of the 
kinetic energy of m=1 mode, and the increase of the toroidal flux is 
originated in the growth process of the magnetic energy of this 
mode. Consequently, the RFP configuration can be sustained by 
the single-helicity evolution of m=1 mode alone, and the electric 
field induced by the interactions of the toroidal velocity and the ra- 
dial magnetic field is the most dominant source on the dynamo 
action. (author). 


14645 (PSC—25) Electron runaway in rf discharges. Chen, 
F.F. Nagoya Univ. (Japan). Plasma Science Center. Oct 1992. 
26p. Order Number DE93771407. Source: OSTI; NTIS; INIS. 

The critical electric field is computed as a function of pressure 
and starting energy for electrons to run away to high energies in 
moderate pressure discharges. The runaway conditions depend 
critically on the shape of the elastic cross section vs. energy curve. 
Computations are made for H, Hz, and He gases, and it is shown 
that runaway occurs much more readily in atomic hydrogen than in 
the other gases. The values of the runaway fields are larger than 
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would normally occur in de discharges, where large voltages would 
lead to arc formation. However, in rf discharges such electric fields 
can be sustained over times long compared to electron transit 
times but short compared to ion transit times. (author). 


14646 (PSC—26) Macroscopic behaviour and discrete dy- 
namo of RFP plasma in high © discharge. Arimoto, H.; Sato, 
K.|.; Nakamura, A.; Nagata, A.; Ando, T.; Kubota, S.; Masamune, 
S.; Nagatsu, M.; Tsukishima, T. Nagoya Univ. (Japan). Plasma Sci- 
ence Center. Oct 1992. 20p. Order Number DE93771408. Source: 
OSTI; NTIS; INIS. 

In this paper, the macroscopic MHD behaviour of the RFP 
plasma produced by the high © discharge is presented compared 
with that of the RFP plasma produced by the normal (ordinary) dis- 
charge, where @ is the ratio of the poloidal field at the wall to the 
averaged toroidal field. In the plasma generated by the high © dis- 
charge, the mode coupling is frequently occurred due to its high 
magnetic shear configuration and the fluctuation is more turbulent. 
The discrete dynamo, which pulsively generates the toroidal flux in 
the high © discharge plasma, is also examined. The results show 
that the discrete dynamo does not play an essential roll in the RFP 
dynamo. (author). 


14647 (SFB-191—17-A4-92) Study of lower-hybrid wave 
propagation in the presence of low-frequency fluctuations. Fis- 
cher, B. (Bochum Univ. (Germany). Inst. fuer Experimentalphysik 
2); Kraemer, M. Bochum Univ. (Germany). Sonderforschungsbere- 
ich 191 - Physikalische Grundlagen der Niedertemperaturplasmen. 
Feb 1992. 27p. Order Number DE93769285. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Phase-sensitive probe diagnostics as well as  two-point- 
correlation analysis of rf probe signals are applied to investigate 
small- amplitude lower-hybrid (LH) waves launched to a linear 
nonuniform plasma column by a slow-wave antenna. The LH wave 
propagation in the inhomogeneous plasma is described by a model 
taking into account the wavenumber spectrum of the antenna. Spe- 
cial attention is focused on the interaction of the LH waves with the 
low-frequency density fluctuations. The LH frequency and 
wavenumber spectra observed can be explained by scattering of 
the LH waves from the (incoherent) low-frequency density fluctua- 
tions. Moreover, the enhanced damping which is found to be much 
higher than expected from collisional and electron Landau damp- 
ings, is correlated with the level of low-frequency fluctuations. 
(orig.). 


14648 (TRITA-ALF-92-03) Reversed field pinch magnetic 
equilibrium and profile dynamics in Extrap T1-upgrade. Nord- 
lund, P.; Mazur, S.; Drake, J.R. Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Fusion Plasma Physics. May 1992. [56p.] 
(KTH-ALF-R-92/3.). Source: OSTI; NTIS; INIS. 

An eight station insertable magnetic probe has been installed on 
the Extrap T1-U machine. The structure of the reversed field pinch 
magnetic equilibrium and the time evolution of the profiles has 
been studied. The probe was inserted into sustained high current 
density RFP plasma, typically 12-16 MA/m? on axis. When the 
probe was inserted there was a somewhat shorter pulse duration 
and a slightly decaying current. The magnetic field profiles are shift 
corrected and expressed in a cylindrically symmetric form. All 
quantities are then derived from cylindrically symmetric equations. 
In the beginning of the sustainment phase, where the best repro- 
ducibility is achieved, we have been able to obtain estimates of the 
pressure profile consistent with independent measurements of the 
central pressure. Values of 66 approx = 0.19 and <8> approx = 
0.09 are found leading to an estimation of the energy confinement 
time, with the probe inserted, of re approx = 5 ys. Profiles of the 
effective parallel conductivity clearly indicates the presence of a 
‘dynamo mechanism’ sustaining the field configuration. Higher © 
discharges usually exhibit large oscillations in the F-6 plane. We 
find that these oscillations represents macroscopic redistribution of 
the current in the plasma. A cyclic process is found where the par- 
allel current density (yu-profile) tends to peak in the center and then 
relax towards a flatter and broader configuration. Towards the end 
of the discharge there is an increasing fluctuation level along with 
an increasing Vigop/lp- Here we find a relative increase in the cur- 
rent density in the edge region resulting in a hollow p-profile. (au) 
(15 refs., 31 figs.). 





14649 (TRITA-ALF—92-04) Destruction of magnetic sur- 
faces in an RFP by field errors from ports and gaps. Andersin, 
M. Royal Inst. of Tech., Stockholm (Sweden). Dept. of Fusion 
Plasma Physics. May 1992. [48p.] Source: OSTI; NTIS; INIS. 

Graduation thesis. 

Geometric disturbances such as ports and gaps in the shell give 
rise to magnetic error fields, which may result in the formation of 
magnetic islands in the neighbourhood of rational magnetic 
surfaces. These islands have a deteriorating effect on plasma con- 
finement. In this work the formation of these islands and their effect 
on plasma confinement are studied and the results are applied to 
the Extrap T1-Upgrade device, which is a large aspect-ratio device 
possible to operate in RFP-mode. The plasma is modelled with a 
polynomial function model. A static model for the field errors from 
ports in the shell shows that several magnetic islands are formed 
and that an overlap of islands occurs. The results suggest that a 
conducting grid should be positioned over the ports. In the case of 
field errors from gaps in the shell a simple model is used, with the 
approximation that all currents flow at the edges of the gaps. It 
shows that especially the m = 1 perturbations are considerably 
large and that there will be confinement problems even with the 
use of conducting plates for shielding of the error fields. (au). 


14650 (TRITA-ALF—92-06) Magnetic field fluctuations dur- 
ing RFP operation in Extrap T1-Upgrade. Mazur, S.; Nordlund, 
P.; Drake, J.R. Royal Inst. of Tech., Stockholm (Sweden). Dept. of 
Fusion Plasma Physics. Oct 1992. [60p.] Source: OSTI; NTIS; INIS. 

Magnetic fluctuations have been studied during Reversed Field 
Pinch operation in the Extrap T1-Upgrade device using external 
poloidal and toroidal arrays of edge coils. Statistical techniques 
have been adopted to determine the spatial structure of the edge 
fluctuating field. For frequencies below 200 kHz a global mode 
structure is found with poloidal mode numbers m=0 and 1 and neg- 
ligible power for modes with m>2. Fluctuation activity with higher 
frequencies appears to be of a turbulent nature with a scale length 
shorter than the coil separation length. The derived toroidal mode 
power spectrum is peaked around mode number /n/=12 to 22. This 
peak corresponds to helical m=1 modes resonant on the q-profile 
inside the reversal surface. Comparatively low power is found in 
n>0O external kink modes. (au). 


14651 (UCRL-53929-90, pp. 29-33) Measurements of stark 
broadening in hot, dense plasma. Springer, P.T. (Atomic 
Weapons Establishment, Aldermaston (GB)); Perry, T.S.; Stewart, 
R.E.; Iglesias, C.A.; Serduke, F.J.; Wilson, B.G.; Lee, R.W.; Foster, 
J.M.; Smith, C.C.; Hoarty, D.J.; Davidson, S.J. Lawrence Livermore 
National Lab., CA (United States). 1991. In Nuclear test- 
experimental science annual report, Fiscal year 1990. 194p. Order 
Number DE92014082. Source: OSTI; NTIS; INIS. 

These experiments examine the interactions of radiation and hot, 
dense plasma. Improved understanding of the mixing of levels and 
of Stark broadening of transitions may be used to predict line 
shape and plasma opacity. Accurate calibration of Stark- 
broadening effects has permited verification of line-broadening 
calculations and has allowed the use of line broadening as a direct 
measure of plasma density. 5 figs. 


14652 (VTT-PUB-110) Studies on the parametric decay of 
waves in fusion plasmas. Paettikangas, T. (Technical Research 
Centre of Finland, Espoo (Finland). Nuclear Engineering Lab.). 
Technical Research Centre of Finland, Espoo (Finland); Helsinki 
Univ. of Technology, Otaniemi (Finland). Aug 1992. [166p.] Source: 
OSTI; NTIS; INIS. 

The thesis includes also seven previously published articles. 

Parametric instabilities of large-amplitude electromagnetic waves 
are investigated in fusion applications. In laser fusion, the elec- 
tromegnetic wave reflected from the overdense plasma can act as 
a secondary pump wave and exite parametric instabilities. In dou- 
ble simulated Brilloun scattering (DSBS), both the incoming and 
the reflected pump wave scatter from a common ion sound wave. 
The stationary states and the dynamics of DSBS are investigated 
by using a simple envelope model. The ion sound wave that is 
exited in DSBS is shown to have soliton-like properties. The simu- 
lated Raman scattering (SRS) of free-electron-laser radiation can 
be applied to current drive in tokamaks. SRS generates fast longi- 
tudinal electron plasma waves which accelerate electrons to 
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relativistic energies. Since the energetic current-carrying electrons 
are almost collisionless, the current decays very slowly. The feasi- 
bility of the Raman current drive in tokamaks is investigated 
theoretically. The current drive efficiency and the optimum free- 
electron-laser parameters are determined. The energy transfer to 
the fast electrons from the electrostatic wave is studied with rela- 
tivistic Vlasov-Maxwell simulations. The parametric decay of a 
wave to half-harmonics is investigated. It is shown that the growth 
rate of the decay vanishes in the limit of a long wavelenght of the 
pump wave even for general electromagnetic or electrostatic decay 
models. The results are applied to the decay of a fast magne- 
tosonic waves in tokamak plasmas. (orig.). 


7004 Fusion Technology 


Refer also to citation(s) 12623, 12647, 12812, 13060, 13208, 
14546, 14590, 14638 


14653 (ANL/ASD/CP-78552) New directions for the TEAM 
workshops. Turner, L.R. Argonne National Lab., IL (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9210289-1: Asian TEAM workshop, Thousand Island Lakes 
(China), 18-19 Oct 1992). Order Number DE93006401. Source: 
OSTI; NTIS; INIS; GPO Dep. 

| consider it a great honor to be invited to speak at this, the first 
TEAM Workshop to take place in China. This is my first visit to 
China, and | am struck by the beauty of the country, by the kind- 
ness of the people | have met here, and by the rapid progress 
being made in every area. The topic | have chosen for this talk is 
“New Directions for TEAM.” But it has been said that in order to 
know where you are going, you must first know where you are and 
where you have been. So | will talk about the history and prehis- 
tory of the workshops and about some of their successes before | 
go on to my thoughts on new directions. 


14654 (CONF-9210226-1) Plans for improvements to the 
ATF ECH system. Bigelow, T.S.; Goldfinger, R.C.; Murakami, M.; 
Schaich, C.R.; Wilgen, J.B. Oak Ridge National Lab., TN (United 
States). [1992]. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 8. joint 
workshop on electron cyclotron emission and electron cyclotron 
resonance heating; Munich (Germany); 19-21 Oct 1992. Order 
Number DE93006207. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Toroidal Facility (ATF) stellarator experiment at 
Oak Ridge National Laboratory (ORNL) uses electron cyclotron 
waves for plasma formation and heating. Although the existing sys- 
tems are quite reliable and produce acceptable plasmas, a few 
deficiencies should be corrected. Therefore, several possible up- 
grades to the electron cyclotron heating (ECH) systems have been 
planned. Some of the desirable changes are (1) improving the 
launcher to make power deposition in the plasma more central- 
ized,(2) improving the gyrotron power waveform monitoring 
diagnostics, (3) building a high-field launch system for higher den- 
sity operation at 53-GHz (4) building a separate transmission line 
for the 35-GHz gyrotron, and (5) installing a higher frequency, 
higher power (84- or 110-GHz) gyrotron system for improved 
plasma density and temperature capability. This paper discusses 
options for these, improvements and conceptual designs. 


14655 (DOE/ER/52143-T2) Damage analysis and funda- 
mental studies for fusion reactor materials development: 
Technical progredd report, March 1, 1992—January 1, 1993. 
Odette, G.R.; Lucas, G.E. California Univ., Santa Barbara, CA 
(United States). Dept. of Chemical and Nuclear Engineering. 11 
Jan 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-87ER52143. Order Number 
DE93008283. Source: OSTI; NTIS; INIS; GPO Dep. 

During this period work has encompassed: (a) development of 
electropotential drop techniques to monitor the growth of cracks in 
steel specimens for a variety of specimen geometries; (b) 
micromechanical modeling of fracture using finite element calcula- 
tions of crack and notch-tip stress and strain fields; (3) examining 
helium effects on radiation damage in austenitic and ferritic stain- 
less steels; (4) analysis of the degradation of the mechanical 
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properties of austenitic stainless steels for the purpose of assess- 
ing the feasibility of using these steels in ITER; (5) development of 
an integrated approach to integrity assessment; and (6) develop- 
ment of advanced methods of measuring fracture properties. 


14656 (DOE/ER/53222-107) High beta tokamak research: 
Progress report, November 1991—December 1992. Ivers, T.H.; 
Mauel, M.E.; Navratil, G.A.; Sankar Vijaya, M.K.; Eisner, E.; Garo- 
falo, A. Gates, D.; Kombargi, R.; Nadle, E.; Xiao, Qingjun. 
Columbia Univ., New York, NY (United States). Plasma Physics 
Lab. Dec 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER53222. Order Number 
DE93007140. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discussion the following on high beta tokamaks: ba- 
sic machine operation; operational parameter space; and plasma 
impurity control. 


14657 (DOE/ER/54165-1) Boundary plasma modelling for 
ITER: Progress report, July 1, 1992-December 31, 1992. 
Braams, B.J. New York Univ., NY (United States). Courant Inst. of 
Mathematical Sciences. Jan 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER54165. 
Order Number DE93007963. Source: OSTI; NTIS; GPO Dep. 

Computer programs were developed to model the effect of non- 
axisymmetric magnetic perturbations upon divertor heat load, and 
have explored what kind of externally applied perturbations are the 
most effective for heat load reduction without destroying core 
plasma confinement. We find that a carefully tuned set of coils lo- 
cated about 0.3 m outside the separatrix can be used to spread 
the heat load over about 0.1 m perpendicular to flux surfaces at 
the ITER divertor plate, even at a very low level of anomalous 
cross-field heat transport. As such a spreading would significantly 
extend the permissible regime of operation for ITER, we recom- 
mend that this study be pursued at the level of detail required for 
engineering design. In other work under this grant we are in the 
process of modifying the B2 code to handle correctly a non- 
orthogonal geometry. 


14658 (ECN-C-—$2-049) Progress report 1991 on fusion 
technology tasks. Klippel, H.T. (ed.). Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Jul 1992. [147p.] 
Source: OSTI; NTIS; INIS. 

This work has been performed in the frame of the European Fu- 
sion Technology Programme with financial support from the 
Commission of the European Community. 

The research and development work of ECN for fusion reactor 
technology is part of the Thermonuclear Fusion Technology Pro- 
gramme 1989-1991 of the European Community. The liaison is 
formalized in a FOM-ECN subcontract to the EURATOM-FOM As- 
sociation Contract. The work is organized in 18 detailed project 
contracts in the NET Technology Programme, the Solid Breeder 
Blanket Programme, the Long Term Programme, and in JET and 
NET study contracts. A list of these tasks in the European Pro- 
gramme structure and their ECN project number, including a 
keyword for indication of their Research and Development objec- 
tives, is given. The progress of this work carried out in 1991 is 
described in subsequent chapters for each of the ECN projects, 
grouping the projects per Research and Development discipline. 
(author). 111 refs.; 49 figs.; 22 tabs. 


14659 (ECN-RX-91-038) Energy self-shielding and SED/ 
SAD effects in sensitivity calculations of a NET shielding blan- 
ket. Hogenbirk, A. (Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands)). Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). May 1991. [21p.] Contract no. 
1634;Contract NSN1 subtask 3. (CONF-9106310—: ISFNT-2: 2nd 
international symposium on nuclear fusion technology and exposi- 
tion, Karlsruhe (Germany), 2-7 Jun 1991). Source: OSTI; NTIS; 
INIS. 

This work was performed in the framework of the NSN1 contract 
of the Fusion Technology Programme of the European Community. 

Results are presented of a sensitivity and uncertainty analysis of 
a NET iron/water inboard shielding blanket using energy self- 
shielded cross sections. Couple (ny) transport calculations were 
performed in an SgP3 approximation using cross sections from Eu- 
ropean Fusion File in the 121-group GAM-ll structure. Energy 
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self-shielding was taken into account using the Bondarenko 
method. Results of this analysis are compared with a similar analy- 
sis in which infinite dilute cross sections were used. It is shown 
that the effect of energy self- shielding on the neutron flux in coils 
of the NET design is considerable whereas the -+-flux is hardly in- 
fluenced. This causes the nuclear heating in the inboard coils to be 
increased by 13%. The relative uncertainty in nuclear heating due 
to uncertainties in the total cross sections of Fe, Cr and Ni de- 
creases by 8% when self-shielding is taken into account. Also the 
effect of uncertainties in energy and angular distributions of the 
scattered neutrons (SED and SAD respectively) was studied. SED 
uncertainties appear to have only a minor effect. SAD uncertainties 
however, are quite important for elastic scattering. It is therefore 
concluded that more attention should be paid to these SAD uncer- 
tainties. (author). 16 refs.; 6 figs.; 3 tabs. 


14660 (ECN-RX-91-039) Analysis of loss-of-coolant and 
loss-of-flow accidents in the divertor cooling system of NET/ 
ITER: Paper submitted to ISFNT-2, Karlsruhe, 2-7 June 1991 
(international Symposium on Fusion Nuclear Technology). 
Klippel, H.T. (Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands)); Komen, E.M.J. Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Apr 1991. [20p.] 
(CONF-9106310—: ISFNT-2: 2nd international symposium on nu- 
clear fusion technology and exposition, Karlsruhe (Germany), 2-7 
Jun 1991). Source: OSTI; NTIS; INIS. 

This paper presents the thermal-hydraulic analysis of potential 
accidents in the divertor cooling system of the Next European 
Torus or the International Thermonuclear Experimental Reactor. 
Three Loss-of- Coolant Accidents and two Loss-of-Flow Accidents 
have been analysed with the thermal-hydraulic system analysis 
code RELAPS/MODS. (author). 11 refs.; 8 figs.; 2 tabs. 


14661 (ECN-RX-92-015) Status of radiation damage 
dosimetry for fusion materials testing In reactors. Alberman, A. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)); Dierckx, R.; Nolthenius, H.J.; Voorbraak, W.P. Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands). 
Apr 1992. [19p.] (CONF-9204229-: 57. EWGRD Meeting, Sub- 
Group Radiation Damage, Petten (Netherlands), 8 Apr 1992). 
Source: OSTI; NTIS; INIS. 

The EURATOM Working Group on Reactor Dosimetry (EWGRD) 
has issued in the past several documents in order to establish stan- 
dardized procedures and recommendations on neutron spectrum 
information, fluence measurements, damage cross-section data, 
etc. The main goal of this status report is to review the suitable 
material irradiation characterization parameters, in such a way that 
experimental results, obtained in a research reactor environment, 
can be applied in the design of the fusion power plants. Recent de- 
velopments in fusion reactor technology programs and mainly the 
large European component qualification tests undertaken for NET 
(Next European Torus) have led the EWGRD to consider new 
requirements. Particularly the application of ceramics (tritium breed- 
ing blankets, insulators) addresses new requirements: damage to 
sublattices, relevance of ‘dpa’ as irradiation parameter, etc. This 
report presents the status of available metrology methods, recom- 
mended cross-sections and damage assessment, relevant to fusion 
technology material irradiations. (author). 42 refs.; 2 figs.; 2 tabs. 


14662 (EGG-FSP-—10609) Tritium permeation model for 
plasma facing components. Longhurst, G.R. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Dec 1992. 45p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE93007044. Source: OSTI; NTIS; 
INiS; GPO Dep. 

This report documents the development of a simplified one- 
dimensional tritium permeation and retention model. The model 
makes use of the same physical mechanisms as more sophisti- 
cated, time-transient codes such as implantation, recombination, 
diffusion, trapping and thermal gradient effects. It takes advantage 
of a number of simplifications and approximations to solve the 
steady-state problem and then provides interpolating functions to 
make estimates of intermediate states based on the steady-state 
solution. The model is developed for solution using commercial 
spread-sheet software such as Lotus 123. Comparison calculations 
are provided with the verified and validated TMAP4 transient code 





with good agreement. Results of calculations for the ITER CDA di- 
verter are also included. 


14663 (ENEA-RT-NUCL-91-28) DIOSCUR-divertor optimiza- 
tion and steady current: Study of a Tokamak aimed at steady 
state operation with reactor relevant plasma parameters. Alla- 
dio, F.; Barbato, E.; Bartiromo, R.; Cardinali, A.; De Marco, F.; 
Ferro, C.; Gasparotto, M.; Lovisetto, L.; Mancuso, A.; Micozzi, P. 
ENEA, Frascati (Italy). Area Nucleare. 1992. 89p. Order Number 
DE93774318. Source: OSTI; NTIS (US Sales Only); INIS. 

A study was carried out to assess the feasibility of the DIOSCUR 
tokamak (divertor optimization and steady current) which could 
sustain a plasma discharge in steady state and which would have 
reactor parameters such as to contemporaneously obtain Q>>1 
with a D-T gas mixture. Critical design elements include the use of 
forced flow superconducting coils and full use of remote handling. 
The design parameters were chosen to be between those of the 
JET and ITER tokamaks, with the important exception of the 
toroidal field value, i.e., 7 T. In H-mode, the value of the average 
Sapaees is expected to be above 10 keV at plasma densities of 
102° per cubic meter, with a total additional heating power of 50 
MW. A high current configuration can be set-up with plasma cur- 
rents up to 18 MA, and a high aspect ratio configuration can have 
values of the aspect ratio of 5.2 in order to take full advantage of 
the high beta poloidal bootstrap current contribution. The 16 
toroidal field coils are based on NbgSn conductors developed for 
NET/ITER. The shape of the TF coils is nearly momentum bending 
free. The plasma current drive is largely based on LHCD and neg- 
ative ions with a total power of 50 MW. ICRF heating and Fast 
Wave CD were also considered. The poloidal divertor is a double 
null with radial and verticle sweeping. It is equipped with cryop- 
umps, ergodization coils and a full set of diagnostics. 


14664 (ETDE-IT—93-51) Strategies of tritium extraction 
from neutron irradiated lithium aluminate. Carconi, P.L.; Casa- 
dio, S.; Mancini, M.R.; Moauro, A.; Briec, M. ENEA, Casaccia 
(Italy). Dipt. Tecnologie Intersettoriali di Base. 1990. 7p. (CONF- 
8909101-2: Workshop on tritium and advanced fuels in fusion 
reactors, Varenna (italy), 6-15 Sep 1989). Order Number 
DE93769396. Source: OSTI; NTIS (US Sales Only); INIS. 

Tritium (T) release peculiarities were examined for lithium alumi- 
nate ceramic breeder materials, prepared and selected in ENEA 
(Italian Agency for New Technology, Energy and the Environment) 
labs, both by post irradiation annealing and in-situ experiments. 
Different additives were added to the purging gas in order to im- 
prove T extraction and reduce T permeation through the stainless 
steel tubes. Preliminary results show that a sweeping gas mixture 
obtained by adding, to He, 100 vpm o water, can be as effective 
as Helium + 0.1 per cent hydrogen in extracting T, with a contem- 
porary reduction of the permeation problems. 


14665 (ETDE-IT—93-53) Design of experiment to model 
thermal-hydraulics of poloidal pin bundle for helium cooled 
BIT blanket. Cevolani, S.; Dell'Orco, G. ENEA, Bologna (Italy); 
ENEA, Camugnano (italy). Centro Ricerche Energia Brasimone. 
1991. 9p. (CONF-9106310—4: ISFNT-2: 2nd international sympo- 
sium on nuclear fusion technology and exposition, Karlsruhe 
(Germany), 2-7 Jun 1991). Order Number DE93769397. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The analyses performed on the rod bundles of the CEA/ENEA 
(Italian Agency for New Technology, Energy and the Environment) 
poloidal Breeder In Tube (BIT) blanket have shown the necessity 
to investigate experimentally the helium coolant thermal-hydraulic 
behaviour. The paper describes the design of the experiment split 
into Test Facility and Test Section Design. Within the framework of 
the latter item, a method was developed in order to reduce the ge- 
ometrically independent variables of the bundle. The method is 
based on the minimization of the bundle transversal thermal gradi- 
ent. If adopted as a design rule, it will allow the minimization of the 
bundle hot-spot factor. 


14666 


(ETDE-IT—-93-56) New engineering aspects of high 
field Tokamaks. Andreani, R. ENEA, Frascati (Italy). Centro 
Ricerche Energia. 1992. 23p. (CONF-920930-16: 17. symposium 
on fusion technology, Rome (Italy), 14-18 Sep 1992). Order Num- 
ber DE93769399. Source: OSTI; NTIS (US Sales Only); INIS. 
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From ALCATOR A at MIT to FT at ENEA, Frascati, ALC C, FTU, 
ALC C MOD, and now IGNITOR, high field tokamak machines 
have established by now a long standing tradition both in the 
United States and in Italy. Also Japan has tackled this issue with 
the TRLAM machine. The main motivation, behind this choice has 
been the attempt to find a shortcut to explore the physics of 
regimes with a high Lawson parameter in limited size experiments 
and therefore without undergoing excessive costs. The line chosen 
has privileged high plasma densities and therefore has requested 
very high magnetic fields in exchange for reduced size of the 
plasma volume. What is required in this approach is a very accu- 
rate, difficult and sometimes tricky engineering. This paper reviews 
and presents some of the most interesting solutions in the field of 


mechanical and electrical engineering which have been adopted by 
the designers. 


14667 (ETDE-IT—93-61) Integrated membrane water shift 
reactor/separator for tritium recovery in fusion fuel cycle. Vi- 
olante, V. ENEA, Frascati (Italy). Centro Ricerche Energia. 1992. 
4p. (CONF-921259-2: 17. symposium on fusion technology, Rome 
(Italy), 14-18 Dec 1992). Order Number DE93769403. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Recently, much effort has been devoted to improving the tech- 
nologies for tritium recovery in the fusion reactor fuel cycle. 
Membrane technologies are considered an interesting process so- 
lution. The membrane unit operations are characterized mainly by 
their modularity, reduced number of control systems, and reduced 
vulnerable inventory, because of the high purity level of the prod- 
ucts and because of the possibility to reduce the number of 
process items by the integration of more than one operation within 
one process unit (¢.g., catalytic reactor and separator). In this 
work, a tritiated water shift reaction and hydrogen isotope separa- 
tion are obtained in one step by means of a single process unit 
(reactor/separator) working in a continuous mode. Such a solution 
offers two positive effects: the first is the reduction of the process- 
item number, the second one is the possibility to obtain a very high 
conversion value. 


14668 (ETDE-IT—93-62) 1.8 MW-433 MHz RF system for ion 
Bernstein waves experiment on FTU. Papitto, P.; Cesario, R.; 
De Marco, F.; Ravera, G.L.; Sassi, M. ENEA, Frascati (Italy). Cen- 
tro Ricerche Energia. 1991. 5p. (CONF-9109465—1: 21. microwave 
conference, Stuttgart (Germany), 9-13 Sep 1991). Order Number 
DE93769404. Source: OSTI; NTIS (US Sales Only); INIS. 

A RF heating experiment at a frequency of 433 MHz, utilizing ion 
Bernstein waves, is under development for the FTU (Frascati Toka- 
mak Upgrade). The frequency is near to the fourth harmonic of the 
proton cyclotronic resonance frequency at B = 7.8 Tesla. It is suffi- 
ciently high to allow the coupling with the plasma by means of 
rectangular waveguides, instead of loop antennas, with a suffi- 
ciently large coupling coefficient. The power will be generated by 
three klystron amplifiers, each capable of supplying 600 kW for 1s, 
driven by three solid-state low-power amplifiers. The RF power will 
be delivered to the waveguide grills by means of rigid coaxial 
transmission lines. The paper reports the main characteristics of 
the system. 


14669 (ETDE-IT—93-63) Ceramic coatings for NET vacuum 
vessel electrical insulation breaks. Dipietro, E.; Harrison, M.; 
Libera, S.; Malavasi, G.; Orsini, A. ENEA, Frascati (Italy). Centro 
Ricerche Energia. 1992. 5p. (CONF-921259—1: 17. symposium on 
fusion technology, Rome (Italy), 14-18 Dec 1992). Order Number 
DE93769405. Source: OSTI; NTIS (US Sales Only); INIS. 

The modular structure of the vacuum vessel of the NET (Next 
European Torus) reactor, together with all the other requirements, 
have to provide the necessary toroidal electrical resistance to allow 
plasma initiation. With the present design of the NET machine the 
limit value of 20 micro-ohms electrical resistance is envisaged as 
being obtained by a proper design of the vacuum vessel parallel 
segment joints which incorporate electrical insulation breaks. As a 
reference solution, alumina and alumina-titania plasma-sprayed in- 
sulation coatings are envisaged. To demonstrate the feasibility of 
large dimension high-quality coatings by the plasma-spray tech- 
nique, a comprehensive test program was performed. The main 
results are reported in terms of the mechanical and electrical 
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properties of the coatings effects of coating compositions, manu- 
facturing techniques and their relevance for the joint design, as 
well as, degradation of electrical properties under the operative life 
of the joints. 


14670 (EUR-CEA-FC—1466) Ergodic divertor: theory and 
experiments. Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. 1992. [36p.] (CONF-920610-: 
14. international conference on plasma and 19th European Physi- 
cal Society (EPS) conference on controlled fusion and plasma 
physics; 3. international workshop on plasma-edge theory in fusion 
devices, Innsbruck (Austria); Bad Honnef (Germany Source: OSTI; 
NTIS (US Sales Only); INIS. 
Separate abstracts were prepared for 4 papers in this report. 


14671 (EUR-CEA-FC-1466, pp. 1-8) A review of experi- 
ments and theory on stochastic scrape-off-layers. Ghendrih, P. 
(Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Capes, H.; DeMichelis, C.; Grosman, A.; Grisolia, 
C.; Monier-Garbet, P.; Nguyen, F.; Samain, A.; ValletAssociation 
Euratom-CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1992. (CONF-920610-: 14. international conference on plasma 
and 19th European Physical Society (EPS) conference on con- 
trolled fusion and plasma physics, Innsbruck (Austria), 29 Jun - 3 
jul 1992). In Ergodic divertor: theory and experiments. [36p.] Order 
Number DE93618869. Source: OSTI; NTIS (US Sales Only); INIS. 

The basic theoretical results regarding stochastic edge layers are 
reviewed and compared to the experimental data. A lowering and 
flattening of the edge temperature profile is found. The increase of 
the electron transport leads to both a change in the electric field 
and to a shrinking of the current channel and hence to a stabilizing 
effect on the (2.1) MHD mode. The screening of the particles influx 
leads to a decontamination of the plasma core allowing high purity 
plasmas, np/ne > 0.99. 


14672 (GA-A-21064) Edge effects during DIll-D divertor bi- 
asing. Schaffer, M.J. (General Atomics, San Diego, CA (United 
States)); Greene, K.L.; Groebner, R.J.; Hinton, F.L.; Hyatt, A.W.; 
Lao, L.L.; Leuer, J.A.; Lippmann, S.I.; Mahdavi, M.A.; Osborne, 
T.H.; Petrie, T.W.; Smith, J.P.; Staebler, G.M.; Stambaugh, R.D.; 
BuchGeneral Atomics, San Diego, CA (United States). Sep 1992. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-89ER51114 ;FGO3-89ER51121 ;W-7405-ENG-48 
;AC04-76DP00789 ;AC05-840R21400 ;AC03-89ER53277. (CONF- 
9209181-5: International Atomic Energy Agency (IAEA) technical 
committee meeting on tokamak plasma biasing, Montreal 
(Canada), 8-10 Sep 1992). Order Number DE93005847. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Results of experiments with a toroidal ring bias electrode in con- 
tact with the single-null diverter scrape-off layer (SOL) in the DIlII-D 
tokamak are reviewed, and new results and analysis are pre- 
sented. Topics included are: current flow in the SOL and diverter 
private flux; SOL density resistance; driven SOL and diverter E x 
B plasma flows; bias-aided diverter exhaust; SOL density control 
and impurity shielding; ELM effects on SOL electrical circuit; di- 
verter and SOL heat flux modification; effect of DIIl-D formation by 
the magnetized divertor electrode. 


14673 (INIS-mf—13430, pp. 36) Energy from nuclear fusion - 
present state and foreseeable developments. Komarek, P. 
(Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Technische Physik). Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1992. [216p.] (In German). (CONF-9209309-: 42. 
annual convention of the Austrian Physical Society, Vienna (Aus- 
tria), 21-25 Sep 1992). In 42nd annual convention of the Austrian 
Physical Society, September 21st-25th 1992, Vienna Technical Uni- 
versity. Order Number DE93615955. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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(INIS-mf-13457) ITER EDA Newsletter. Vol. 1, No. 1. 
International Atomic Energy Agency, Vienna (Austria). Nov 1992. 
[11p.] Source: OSTI; NTIS (US Sales Only); INIS. 
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After the ITER Engineering Design Activities (EDA) Agreement 
and Protocol 1 had been signed by the four ITER parties on July 
21, 1992 and had entered into force, the ITER Council suggested 
at its first meeting (Vienna, September 10-11, 1992) that the pubii- 
cation of the ITER Newsletter be continued during the EDA with 
assistance of the International Atomic Energy Agency. This sug- 
gestion was supported by the Agency and subsequently the ITER 
office in Vienna assumed its responsibilities for planning and exe- 
cuting activities related to the publication of the Newsletter. The 
ITER EDA Newsletter is planned to be a monthly publication aimed 
at disseminating broad information and understanding, including 
the description of the personal and institutional involvements in the 
ITER project in addition to technical facts about it. The responsibil- 
ity for the Newsletter rests with the ITER council. In this first issue 
the signing of the ITER EDA Activities and Protocol 1 is reported. 
The EDA organizational structure is described. This issue also re- 
ports on the first ITER EDA council meeting, the opening of the 
ITER EDA NAKA Co-Centre, the first meeting of the ITER Techni- 
cal Advisory Committee, activities of special working groups, an 
ITER Technical Meeting, as well as "News in Brief”? and "Coming 
Events”. 


14675 (INIS-mf-13477) ITER EDA newsletter. V. 1, no. 2. In- 
ternational Atomic Energy Agency, Vienna (Austria). Dec 1992. 
[9p.] Source: OSTI; NTIS (US Sales Only); INIS. 

This second issue of the ITER Newsletter during the EDA (Engi- 
neering Design Activities) reports on (i) the second ITER Council 
Meeting held in the Russian Research Centre (RRC) "Kurchatov 
Institute”, Moscow, Russia, December 15-16, 1992, (ii) the opening 
ceremony of the ITER Council Office at the RRC, (iii) the first 
meeting of the ITER Management Advisory Committee (MAC), (iv) 
the start-up of the ITER EDA at Garching, Germany, (v) descrip- 
tions of the ITER Co-Centres at Naka, Japan, and (vi) San Diego, 
USA, (vii) contact persons activities, (viii) the adoption by the ITER 
Council of the recommendations by the Special Working Group 1 
(SWG-1), (ix) news in brief, and (x) coming events. 


14676 (INIS-mf-13491) ITER EDA Newsletter. V. 2, no. 1. 
International Atomic Energy Agency, Vienna (Austria). Jan 1993. 
[11p.] Source: OSTI; NTIS (US Sales Only); INIS. 

This ITER EDA (Engineering Design Activities) Newsletter issue 
is dedicated to the description of the ITER EDA Home Teams (Eu- 
ropean Community, Japan, Russian Federation, USA), in particular 
their composition, tasks, responsibilities, national support and activ- 
ities, aimed to design the ITER tokamak. 


14677 (IPP—4/250) Understanding and improving the 
neutral beam injector conditioning problem. Morris, E.C.A. (As- 
sociation Euratom-Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany)). Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many). Sep 1991. 39p. Order Number DE93771968. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The occurrence of high voltage electrical breakdowns between 
the ion beam extraction grids of a high-power neutral beam injector 
is one of the major factors that determine the performance of an 
injector. The tedious procedure of ‘conditioning’ the electrodes in 
up to several thousand shots and the stressing of electrical sup- 
plies by the fast transients are two examples illustrating the need 
for more understanding of the actual origins of the high-voltage 
breakdown and the desire to reduce their frequency, thereby short- 
ening the down-times on an injector. This report is an attempt to 
systematically address these questions. It starts with a survey of 
the relevant literature relevant to gap breakdown in the extraction 
optics system. Considering the various possible reasons for break- 
downs, different methods for conditioning are discussed as to their 
potential effectiveness and with respect to the necessary effort. 
The proposed experimental work to improve the conditioning time 
will then be described. Finally the results so far obtained will be re- 
ported. (orig.). 


14678 (KFTI-91-47) Magnetic island suppression in tor- 
satron configurations. Zolotukhin, A.V.; Shishkin, A.A. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1991. [20p.] Source: OSTI; NTIS (US Sales Only); INIS. 

An analytical approach is developed for the study of magnetic 
resonance structures in the vacuum magnetic configurations as 





well as with the plasma at low pressure (the low 6). The purpose 
of the paper is to find the feasible method for the magnetic island 
size control. It is realized, in particular, by the way of current redis- 
tribution in poloidal windings of the magnetic field. 12 refs.; 2 figs.; 
2 tables. (author). 


14679 (KFTI-92-21) Influence of the NR-2000 electron stor- 
age ring installation on the radiation situation. Vladimirov, 
Yu.V.; Vit’ko, V.A.; Grigor’ev, Yu.N.; Efimov, S.V.; Karnaukhov, 
I.M.; Likhachev, V.P.; Pashchuk, S.A. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [16p.] (in Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Possible negative influence of the designed in KhFTI electron 
beam storage ring installation NK-2000 on the environment and liv- 
ing organisms was analyzed. The value of NR-2000 shielding ring 
radiation protection, levels of ionizing radiation and radionuclide re- 
lease into atmosphere and ground water were evaluated. It was 
shown that these values are within the Government regulation lim- 
its. 9 refs.; 1 fig.; 6 tables. (author). 


14680 (LA-SUB-93-15) Absorption processes and colli- 
sional kinetics in KrF lasers: Final report. Eden, J.G. (Illinois 
Univ., Urbana, IL (United States). Dept. of Electrical and Computer 
Engineering). Los Alamos National Lab., NM (United States); Illi- 
nois Univ., Urbana, IL (United States). Dept. of Electrical and 
Computer Engineering. Dec 1991. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Contract 9XG-99124Z-1. Order Number DE93006553. Source: 
OSTI; NTIS; GPO Dep. 

The focus of this LANL-supported program was the study of 
small molecules that are believed or known to absorb in the vicinity 
of 248 nm in KrF laser plasmas. Utilizing a variety of laser spectro- 
scopic techniques, we have: (1) determined the Kr2 ground state 
absorption spectrum in the UV; (2) determined the KroF(4*I) ab- 
sorption spectrum in the UV and examined the yield of KrF(B) 
when KroF is photodissociated;(3) determined the Kr-F photoasso- 
ciation spectrum in the UV and have measured the variation of the 
B-X transition dipole moment in the 2.3 - 3.0 A region; (4) deter- 
mined from a series of experiments involving Kr2F and KrF that the 
KrF(B-X) stimulated emission cross-section is at least a factor of 2 
to 3 smaller than the currently accepted value. Each of these will 
be described in more detail in the next section. 


14681 (LA-UR-93-0045) Computational modeling of 
“MAGO” and other magnetized target fusion concepts. Linde- 
muth, I.R.; Kirkpatrick, R.C.; Reinovsky, R.E.; Sheehey, P.T.; 
Thurston, R.S.; Wysocki, F.J. Los Alamos National Lab., NM 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
921133-18: 6. international conference on megagauss magnetic 
field generation and related topics, Albuquerque, NM (United 
States), 9-12 Nov 1992). Order Number DE93007354. Source: 
OSTI; NTIS; GPO Dep. 

One possible way to obtain a preheated and magnetized plasma 
suitable for subsequent implosion is the “MAGO” concept. The 
unique MAGO discharge consists of a two chambers, with electri- 
cal current flowing in one chamber accelerating plasma flow into 
an implosion chamber. Up to 4 x 10'? D-T neutrons have been 
produced in the MAGO discharge. In this paper, we discuss our 
computational modeling of MAGO. Our objectives are to character- 
ize the plasma, compare with the limited diagnostics available, and 
to understand the neutron production. We also discuss, briefly, 
some other possible means for creating a magnetized plasma. 


14682 (LA-UR-93-109) Evolution of tritium from deuterided 
palladium subject to high electrical currents. Claytor, T.N.; Tug- 
gle, D.G.; Taylor, S.F. Los Alamos National Lab., NM (United 
States). [1992]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9210151-— 
2: 3. cold fusion technology conference, Nagoya (Japan), 21-25 
Oct 1992). Order Number DE93007335. Source: OSTI; NTIS; INIS; 
GPO Dep. 

An increase in the tritium level was detected in deuterium when 
various configurations of palladium foil or powder and silicon wafers 
or powder were subject to a high pulsed current. The deuterium, at 
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one atmosphere pressure, and was circulated in a sealed loop con- 
taining the cell and an ionization chamber to measure the tritium 
increase as a function of time. Over 4800 hours of data, spanning 
10 cells (including deuterium and hydrogen controls), were col- 
lected with this system. Average tritium production has varied from 
0.02 to 0.2 nCi/h. Due to experimental constraints we have not 
been able to measure neutron output with these cells while simul- 
taneously measuring the tritium increase. The question of tritium 
contamination in the palladium has been primarily resolved by the 
development of techniques that allow the palladium powder or foil 
to be reused. Various methods for increasing the tritium production, 
such as, increased current density, surface modifiers, and higher 
deuterium loading, will be discussed. 8 refs, 5 figs. 


14683 (LA-UR-93-297) Summary of progress in inertial 
confinement fusion. Younger, S.M. Los Alamos National Lab., NM 
(United States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9210315— 
1: 14. international conference on plasma physics and controlled 
nuclear fusion research, Wurzburg (Germany), Oct 1992). Order 
Number DE93007350. Source: OSTI; NTIS; GPO Dep. 

Progress in inertial confinement fusion (ICF) has been very rapid 
over the past two years. Significant advances have been made in 
the production of smooth laser beams, the focusing of light ions 
beams, and the development of heavy ion accelerators. The avail- 
ability of advanced target diagnostics on several major drivers has 
resulted in an extensive database of target performance over a 
wide range of conditions. Theoretical models of ICF targets are ap- 
proaching the predictive level with two and even three dimensional 
calculations becoming routine. Within the next several years infor- 
mation should be available to allow confident extrapolation to 
ignition on the next generation driver. 


14684 (LA-UR-93-330) Mercury: The Los Alamos ICF KrF 
laser system. Czuchlewski, S.J.; York, G.W.; Bigio, |.J.; Brucker, 
J.; Hanson, D.; Honig, E.M.; Kurnit, N.; Leland, W.; McCown, A.W.; 
McLeod, J.; Rose, E.; Thomas, S.; Thompson, D. Los Alamos Na- 
tional Lab., NM (United States). 19 Jan 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-921256-2: 1992 international conference on 
lasers, Houston, TX (United States), 7 Dec 1992). Order Number 
DE93007363. Source: OSTI; NTIS; INIS; GPO Dep. 

The Mercury KrF laser facility at Los Alamos is being built with 
the benefit of lessons learned from the Aurora system. An in- 
creased understanding of KrF laser engineering, and the designed 
implementation of system flexibility, will permit Mercury to serve as 
a tested for a variety of advanced KrF technology concepts. 


14685 (LBL-32918) Beam position and total current moni- 
tor for heavy ion fusion beams. Berners, D.; Reginato, L.L. 
Lawrence Berkeley Lab., CA (United States). Oct 1992. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9210246-12: 1992 accelerator instru- 
mentation workshop, Berkeley, CA (United States), 27-30 Oct 
1992). Order Number DE93007653. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Heavy lon Fusion requires moderate currents, 1-10A, for a dura- 
tion of about 1 ys. For accurate beam transport, the center of 
charge must be located to within + 100 um. Beam position and in- 
tensity may be excited at frequencies approaching 10 MHz, and 
the monitoring system must have adequate bandwidth to respond 
at these frequencies. We have modified the Rogowski technique by 
using distributed reactance multiturn magnetic loops so that it is 
suitable for measuring current position as well as amplitude. Four 
identical stripline coils are wound one per quadrant around a non 
magnetic core. The sensitivity is similar to that of a lumped coil 
system, with the added advantage of increased bandwidth. The 
voltages induced on the four separate coils are compared and suit- 


able signal conditioning is performed to recover beam position and 
intensity information. 


14686 (NIFS—182) Effect of alpha particles on radial elec- 
tric field structure in Torsatron/Heliotron reactor. Itoh, K.; 
Sanuki, H.; Itoh, S. National Inst. for Fusion Science, Nagoya 
(Japan). Sep 1992. 30p. Order Number DE93771416. Source: 
OSTI; NTIS; INIS. 
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The radial electric field structure in the fusion reactor of the Tor- 
satror/Heliotron configuration is discussed taking into account the 
effects of the orbit loss of a particles. It was found that the direct 
loss of a particles has small influence on the profile of the radial 
electric field. The trapping efficiency of the alpha particle is also 
evaluated by using the self-consistent radial electric field. (author). 


14687 (NIFS—183) Long pulse discharges sustained by 
second harmonic electron cyclotron heating using a 35 GHz 
gyrotron in the Advanced Toroidal Facility. Morimoto, S. (and 
others); Sato, M.; Yamada, H. National Inst. for Fusion Science, 
Nagoya (Japan). Sep 1992. 16p. Order Number DE93771417. 
Source: OSTI; NTIS; INIS. 

A second harmonic electron cyclotron heating (ECH) discharge 
was sustained for ~ 20 s in the Advanced Toroidal Facility (ATF) at 
relatively weak magnetic field of B = 0.63 T. The high electron tem- 
perature (Teo ~ 700 eV), helium plasmas were produced with ECH 
power of P = 100 - 200 kW from a 35 GHz gyrotron. The line- 
averaged electron density, ne, and stored plasma energy, Wgia, 
were 2.3 x 10'® m-% and 300 - 500 J, respectively. The stored en- 
ergy follows closely the gyro-reduced Bohm confinement scaling 
law. The maximum discharge duration was limited by ECH pulse 
duration but not by plasma collapse. Diagnostic signals showed at- 
tainment of a quasistationary plasma and no impurity build-up was 
indicated by soft x-ray and VUV spectroscopic signals. (author). 


14688 (ORNL/TM-12189) Assessment of torsatrons as re- 
actors. Lyon, J.F. (Oak Ridge National Lab., TN (United States)); 
Painter, S.L. Oak Ridge National Lab., TN (United States). Dec 
1992. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93006721. Source: OSTI; NTIS; INIS; GPO Dep. 

Stellarators have significant operational advantages over toka- 
maks as ignited steady-state reactors because stellarators have no 
dangerous disruptions and no need for continuous current drive or 
power recirculated to the plasma, both easing the first wall, blanket, 
and shield design; less severe constraints on the plasma parame- 
ters and profiles; and better access for maintenance. This study 
shows that a reactor based on the torsatron configuration (a stel- 
larator variant) could also have up to double the mass utilization 
efficiency (MUE) and a significantly lower cost of electricity (COE) 
than a conventional tokamak reactor (ARIES-I) for a range of as- 
sumptions. Torsatron reactors can have much smaller coil systems 
than tokamak reactors because the coils are closer to the plasma 
and they have a smaller cross section (higher average current den- 
sity because of the lower magnetic field). The reactor optimization 
approach and the costing and component models are those used 
in the current stage of the ARIES-i tokamak reactor study. Typical 
reactor parameters for a 1-GW(e) Compact Torsatron reactor ex- 
ample are major radius Ro = 6.6-8.8 m, on-axis magnetic field B° = 
4.8-7.5 T, Bmax (on coils) = 16 T, MUE 140-210 kW(e)/tonne, and 
COE (in constant 1990 dollars) = 67-79 mill/kW(e)h. The results 
are relatively sensitive to assumptions on the level of confinement 
improvement and the blanket thickness under the inboard half of 
the helical windings but relatively insensitive to other assumptions. 


14689 (ORNL/TM-12248) An outgoing energy flux bound- 
ary condition for finite difference ICRP antenna models. 
Batchelor, D.B.; Carter, M.D. Oak Ridge National Lab., TN (United 
States). Nov 1992. 20p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93007788. Source: OSTI; NTIS; 
INIS; GPO Dep. 

For antennas at the ion cyclotron range of frequencies (ICRF) 
modeling in vacuum can now be carried out to a high level of detail 
such that shaping of the current straps, isolating septa, and 
discrete Faraday shield structures can be included. An efficient ap- 
proach would be to solve for the fields in the vacuum region near 
the antenna in three dimensions by finite methods and to match 
this solution at the plasma-vacuum interface to a solution obtained 
in the plasma region in one dimension by Fourier methods. This 
approach has been difficult to carry out because boundary condi- 
tions must be imposed at the edge of the finite difference grid on a 
point-by-point basis, whereas the condition for outgoing energy flux 
into the plasma is known only in terms of the Fourier transform of 
the plasma fields. A technique is presented by which a boundary 
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condition can be imposed on the computational grid of a three- 
dimensional finite difference, or finite element, code by constraining 
the discrete Fourier transform of the fields at the boundary points 
to satisfy an outgoing energy flux condition appropriate for the 
plasma. The boundary condition at a specific grid point appears as 
a coupling to other grid points on the boundary, with weighting de- 
termined by a kemel calctdated from the plasma surface 
impedance matrix for the various plasma Fourier modes. This 
boundary condition has been implemented in a finite difference so- 
lution of a simple problem in two dimensions, which can also be 
solved directly by Fourier transformation. Results are presented, 
and it is shown that the proposed boundary condition does enforce 
outgoing energy flux and yields the same solution as is obtained 
by Fourier methods. 


14690 (ORNL/TM-—12281) TSC plasma halo simulation of a 
Dill-D vertical displacement episode. Sayer, R.O. (Oak Ridge 
National Lab., TN (United States)); Peng, Y.K.M.; Jardin, S.C.; 
Kellman, A.G.; Wesley, J.C. Oak Ridge National Lab., TN (United 
States). Jan 1993. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93008688. Source: OSTI; NTIS; INIS; GPO Dep. 

A benchmark of the Tokamak Simulation Code (TSC) plasma 
halo model has been achieved by calibration against a DIll-D verti- 
cal displacement episode (VDE) consisting of vertical drift, thermal 
quench, and current quench. Inclusion of a 1-to 4-eV halo sur- 
rounding the main plasma was found to be necessary to match 
simulation and experimental results for plasma current decay, tra- 
jectory, toroidal and poloidal vessel currents, and magnetic probe 
and flux loop values for the entire VDE. 


14691 Hybrid armature projectile. Hawke, R.S.; Asay, J.R.; 
Hall, C.A.; Konrad, C.H.; Sauve, G.L.; Shahinpoor, M.; Susoeff, 
A.R. To Dept. of Energy. 1 Apr 1991. USAA patent application 7- 
678,43. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93008227. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The invention discloses a projectile for a railgun that uses a hy- 
brid armature and provides a seed block around part of the outer 
surface of the projectile to seed the hybrid plasma brush. In addi- 
tion, the 5 invention continuously vaporizes the hybrid armature to 
replenish plasma in a plasma armature to provide a tandem arma- 
ture and provides a unique ridge and groove to reduce plasma 
blowby. 


14692 (UCRL-ID—104093-Rev.1) The DIPS! computer code 
user’s manual: Revision 1. Procassini, R.J.; Cohen, B.I. 
Lawrence Livermore National Lab., CA (United States). 1 
May 1992. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93007409. Source: OSTI; NTIS; GPO Dep. 

DIPS! (Direct Implicit Plasma Surface Interactions) is a 
one-dimensional, bounded particle-in-cell (PIC) simulation code de- 
signed to investigate the interaction of plasma with a solid surface, 
such as a limiter or divertor plate in a tokamak fusion device. 
Plasma confinement and transport may be studied in a system 
which includes an applied magnetic field (oriented normal to the 
solid surface) and/or a self-consistent electrostatic potential. The 
PIC code DIPSI is an offshoot of the PIC code TESS (Tandem Ex- 
periment Simulation Studies) which was developed to study plasma 
confinement in mirror devices. The codes DIPS] and TESS are di- 
rect descendants of the PIC code ESI that was created by A.B. 
Langdon. This document provides the user with a brief description 
of the methods used in the code and a tutorial on the use of the 
code. 


14693 (UCRL-JC—108889) High power diode pumped solid 
state lasers. Solarz, R.; Albrecht, G.; Beach, R.; Comaskey, B. 
Lawrence Livermore National Lab., CA (United States). 25 Nov 
1992. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9210281-1: Inter- 
national conference of lasers and opto-electronics, Beijing (China), 
16-18 Oct 1992). Order Number DE93005818. Source: OSTI; 
NTIS; INIS; GPO Dep. 





Although operational for over twenty years, diode pumped solid 
state lasers have, for most of their existence, been limited to indi- 
vidual diodes pumping a tiny volume of active medium in an end 
pumped configuration. More recent years have witnessed the ap- 
pearance of diode bars, packing around 100 diodes in a 1 cm bar 
which have enabled end and side pumped small solid state lasers 
at the few Watt level of output. This paper describes the subse- 
quent development of how proper cooling and stacking of bars 
enables the fabrication of multi kill average power diode pump ar- 
rays with irradiances of 1 kw/cm peak and 250 W/cm? average 
pump power. Since typical conversion efficiencies from the diode 
light to the pumped laser output light are of order 30% or more, kW 
average power diode pumped solid state lasers now are possible. 


14694 (UCRL-JC—109735) High-power optical coatings for 
a mega-joule class ICF laser. Kozlowski, M.R.; Thomas, I.M.; 
Campbell, J.H.; Rainer, F. Lawrence Livermore National Lab., CA 
(United States). Nov 1992. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9209295—1: Society of Photo Optical Instrumentation Engi- 
neers (SPIE/EOS) international symposium on optical design 
systems, Berlin (Germany), 14-19 Sep 1992). Order Number 
DE93005821. Source: OSTI; NTIS; INIS; GPO Dep. 

As a consequence of advancements in Inertial Confinement Fu- 
sion research, LLNL is developing plans for a new 1.5 to 2 
mega-joule solid-state Nd:glass laser designed to achieve fusion 
ignition. The new design is possible in part due to advances in op- 
tical coatings suitable for high power laser systems. High damage 
threshold mirrors and polarizers are comprised of electron beam 
deposited dielectric multilayers. Subthreshold illumination, or laser 
conditioning, of the multilayer coatings results in an increase in the 
damage thresholds by factors of 2 to 3 at 1.06um, thus meeting 
the fluence requirements of the advanced architecture. For anti- 
reflective coatings, protective organic coatings for non-linear 
crystals and phase plates for beam smoothing, sol-gel films pro- 
vide high damage thresholds coatings at low cost. 


14695 (UCRL-JC—110277) Experimental determination of 
the hydrodynamic instability growth rates in indirect and di- 
rect drive ICF. Kilkenny, J.D. (Lawrence Livermore National Lab., 
CA (United States)); Munro, D.H.; Haan, S.W.; Glendining, S.G.; 
Remington, B.A.; Weber, S.V.; Wallace, R.J.; Powell, H.T.; Dixit, 
S.; Knauer, J.P.; Verdon, C.P. Lawrence Livermore National Lab., 
CA (United States). 1 Sep 1992. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9209290-5: 14. international conference on plasma 
physics and controlled nuclear fusion research, Wurzburg (Ger- 
many), 30 Sep - 7 oct 1992; IAEA-CN-56/B-3-2). Order Number 
DE93006278. Source: OSTI; NTIS; INIS; GPO Dep. 

A comprehensive set of measurements of the growth of abla- 
tively stabilized Rayleigh Taylor instabilities in laser driven direct 
drive and indirectly drive planar foils is presented. For both cases, 
imposed single Fourier modes are seen to grow as a planar foil is 
accelerated. Harmonics of the imposed wavelength are observed 
as the sinusoidal perturbation becomes a classic bubble and spike. 
Independent measurements of the foil acceleration are made by 
sidelighting the foils. For small amplitude initial perturbations, a 
shaped indirect drive has been used to achieve growth rates as 
large as 80. Two dimensional simulations of the foils demonstrate 
excellent agreement with the measured growth rates and non-linear 
saturation. For both direct and indirect drive, the small amplitude 
growth rates are seen to be in agreement with simple dispersion 
relations + = a ,/kg - 6 kva albeit with different values of the con- 
stants for the two cases. Further experiments with radiatively 
accelerated planar foils with two imposed modes of wavenumber 
k1 and k2 show mode coupling with sum and difference modes, 
again in agreement with theory. Experiments have also been per- 
formed measuring the modulations in areal density of unperturbed 
foils. The early time non-uniformity of the laser beam can be varied 
by changing the bandwidth of the SSD smoothing scheme. As the 
smoothing of the laser drive beam is increased, the degree of non- 
uniformity of the accelerated foil decreases. For indirect drive there 
is no measurable non-uniformity of an initially smooth accelerated 
foil. Indirect drive experiments need a rough foil with a 4 ym sur- 
face finish to see any growth of Rayleigh Taylor non-uniformity. 
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14696 (UCRL-JC—111452) A compact and versatile pulse 
generation and shaping subsystem for high energy laser sys- 
tems. Van Wonterghem, B.M.; Speck, D.R.; Norman, M.; Wilcox, 
R.B.; Karpenko, V.P.; Richards, J.B. Lawrence Livermore National 
Lab., CA (United States). Jan 1993. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930159-14: International Society for Optical Engineering 
(SPIE) conference, Los Angeles, CA (United States), 16-23 Jan 
1993). Order Number DE93007114. Source: OSTI; NTIS; GPO 
Dep. 

This paper describes the amplifier and beam shaping section of 
a new pulse generation system that will drive the Beamlet laser at 
LLNL. The master oscillator and pulse shaping system are de- 
scribed in an accompanying contribution. A modified regenerative 
amplifier produces a gain of 10° to bring the oscillator pulses to 
the mJ-level. A serrated aperture and birefringent beam shaper 
produce a flat-topped square beam with high fill factor. A single 
four-passed Nd:glass rod amplifier provides sufficient gain to gen- 
erate the desired 12 J output energy in a 3 nsec pulse with very 
small beam profile, wavefront and pulse shape distortion. We 
present a description of the system components, followed by a dis- 
cussion of its performance, based upon over 150 full front end 
shots being completed since its assembly. 


14697 (UCRL-JC—111463) Laser damage to production- 
and research-grade KDP crystals. Rainer, F.; Atherton, LJ.; 
DeYoreo, J.J. Lawrence Livermore National Lab., CA (United 
States). Oct 1992. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9210295-— 
3: SPIE symposium on Boulder damage, Boulder, CO (United 
States), 28-30 Oct 1992). Order Number DE93007517. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present the results of laser damage measurements con- 
ducted on potassium dihydrogen phosphate (KDP) and deuterated 
potassium dihydrogen phosphate (KD*P) crystals that were grown 
recently for both production and research applications by several 
sources. We have measured extrinsic damage thresholds that 
cover wavelengths from 1064 nm to 266 nm at pulse durations in 
the 3- to 10-ns regime. Many of the samples were extracted from 
boules grown specifically to yield large-area crystals, up to 32-cm 
square, for laser fusion applications. These crystals were the result 
of efforts, both by the Lawrence Livermore National Laboratory 
(LLNL) and commercial crystal-growth companies, to yield high- 
threshold KDP. In particular we have established that such crystals 
can reliably survive fluences exceeding 15 j/cm2 at 355 nm and 20 
j/cm? at 1064 nm when irradiated with 3-ns pulses. We present de- 
tails of how bulk and surface damage to these crystals scale with 
pulse duration and wavelength as well as of morphological effects 
due to laser conditioning. 


14698 (UCRL-JC—112256) High speed x-ray gating cameras 
for ICF imaging applications. Bell, P.M. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Kilkenny, J.D.; Landen, O.; Ress, 
D.B.; Wiedwald, J.D.; Bradley, D.K.; Oertel, J.; Watt, R. Lawrence 
Livermore National Lab., CA (United States). Dec 1992. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9209188-8: 20. international 
congress on high speed photography and photonics, Victoria 
(Canada), 25-26 Sep 1992). Order Number DE93007500. Source: 
OSTI; NTIS; INIS; GPO Dep. 

High speed, high x-ray energy imaging of implosions is a key di- 
agnostic technique in the glass laser implosion program in the USA. 
With the correct x-ray energy, time gated images can measure the 
symmetry and mix of the imploding shell into the stagnated fuel if 
the spatial resolution of 10 or 5 um matched by a temporal resolu- 
tion of 100 or 50 psec. Several 100 psec microchannelplate (MCP) 
x-ray pin hole cameras have been installed and run on large laser 
systems with improving reliability. To increase the sensitivity of the 
imaging system a ring aperture microscope has been coupled to a 
gated MCP detector allowing imaging at up to 8 keV. To achieve 
40 psec resolution, thinner MCP’s are required. On line tests with a 
thin low gain, but high speed MCP, followed by a d.c. MCP for 
higher gain have demonstrated 40 psec gating, but the second 
plate may lead to an unacceptable sensitivity of the camera to hard 
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x-rays. Off line tests have extensively investigated the properties of 
thinner MCP’s and good agreement is seen with modeling. 


14699 (UCRL-LR—105821-92-3) Inertial confinement fusion 
quarterly report, April-June 1992: Volume 2, No. 3. Trebes, J.E. 
(ed.). Lawrence Livermore National Lab., CA (United States). 1992. 
60p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93009441. Source: 
OSTI; NTIS; GPO Dep. 

This report discusses the following topics: Fundamental Studies 
of Helical Resonators Used in Plasma Polymerization for Target 
Fabrication; Gain Uniformity and Amplified Spontaneous Emission 
in Multisegment Amplifiers; Oscillator and Pulse-Forming System 
for the Beamlet; Nuclear Polarization of Solid Deuterium-Tritium; 
Diagnosis of Electron Temperature and Density in High-Energy 
Density Plasmas Using L-Shell Xenon Emission Spectroscopy; and 
HYLIFE-II Inertial Fusion Energy Power Plant Design. 


99 GENERAL AND MISCELLANEOUS 


Refer also to citation(s) 13353 


14700 (BfS—5/92) Scientific publications, conference pa- 
pers and lectures prepared in 1991 by members of the 
Bundesamt fuer Strahlenschutz (BfS). Bundesamt fuer Strahlen- 
schutz, Salzgitter (Germany). Sep 1992. 28p. (In German). Order 
Number DE93769244. Source: OSTI; NTIS (US Sales Only); INIS. 

This bibliographic report lists the scientific publications and 
reports prepared by members of the BfS in 1991, including confer- 
ence papers and lectures. (orig.). 


14701 (ETDE-mf-93771806) Institute for Systems Engineer- 
ing and Innovation Research (ISI). Business report 1991/92. 
Gundrum, U. (comp.). Fraunhofer-Institut fuer Systemtechnik und 
Innovationsforschung (ISI), Karlsruhe (Germany). 1992. 74p. (in 
German). Order Number DE93771806. Source: OSTI; NTIS (US 
Sales Only). 

After a short introduction about the tasks and organization of the 
institute its work in the different fields is reported on. The report 
deals furthermore with articles and lectures of ISI employees to 
specialist conferences, committee and instruction work, interna- 
tional visitors and guest scientists, informs about projects in the 


different fields and points to further information brochures of the 
ISI. (UA). 


14702 (KFK-5025) List of scientific publications issued in 
1991 by Karisruhe Nuclear Research Center. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). May 1992. 1641p. 
(In German). Order Number DE93769243. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report KfK 5025 presents the titles of scientific publications 
issued in 1991. Conference papers or other papers not yet avail- 
able in printed from are listed separately. Patent documents of the 
year 1991 are listed in two categories: patent specifications and 
unexamined laid-open patent applications (DE-OS). Reviews on 
specific subjects or training documents prepared for courses in the 
KfK’s Center for Advanced Training are not included in this report. 
(orig.). 


9901 Management 


Refer also to citation(s) 12156, 12181, 12916, 12923, 12949, 13724 


14703 (AECL—10545) Progress report physical sciences - 
TASCC division - 1991 July 01 -December 31. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jun 1992. [99p.] (PR-TASCC-3.). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The past six-month period saw completion of our program of cy- 
clotron commissioning, with the extraction on 1992 October 14 of a 
3.0 MeV/u beam of 29°U. In three years were developed the 
cyclotron and its subsystems to demonstrate the full range of oper- 
ating parameters, and they converted what was, in effect, a 
prototype accelerator into a fully engineered, reliable facility. The 
number of available beams was increased from two, to forty-two. 
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Currently, we are adding one or two new beams per month. In 
spite of the commissioning activity during the reporting period, the 
number of cyclotron-based experiments has increased. Reaction 
studies and atomic-physics experiments dominated. Perhaps the 
outcome of broadest interest was the production and detection of 
secondary (radioactive beams downstream from a gold target bom- 
barded by 40 MeV/u '*C from the cyclotron). Including beam 
development, the cyclotron operated for 967 hours, or 32% of the 
total facility beam time, about the same percentage as in the previ- 
ous six-month period. Between July and the end of the year, 
Tandem beams were used, either for experiments or development 
purposes, for a total of 3117 hours. This beam time was 86% of the 
scheduled operating time and 71% of the the total time available - 
a rather lower value than usual owing to an unexpected materials 
failure in the conductive-rim chain pulleys of the charging system. 
Viewed as a whole, the facility operated for 83% of its scheduled 
time, or 67% of the total time. Most of our eexperiments are collab- 
orative efforts. This period, the former contributed 40% of the total 
laboratory research efforts and figure prominently in all nine scien- 
tific publications. The numbers and diversity of our user community 
continue to increase, particularly in non-nuclear areas: accelerator 
mass spectrometry, single event upset and materials science, etc. 


14704 (EGG-WTD—10468) Project Management Plan for the 
INEL technology logic diagrams. Rudin, MJ. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Oct 1992. 55p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE93007147. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Project Management Plan (PjMP) describes the elements of 
project planning and control that apply to activities outlined in Tech- 
nical Task Plan (TTP) ID-121117, “Technology Logic Diagrams For 
The INEL.” The work on this project will be conducted by person- 
nel in EG&G Idaho, Inc.’s Waste Technology Development 
Program. Technology logic diagrams represent a formal methodol- 
ogy to identify technology gaps or needs within Environmental 
Restoratio/Waste Management Operations, which will focus on 
Office of Environmental Restoration and Waste Management (EM- 
50) research and development, demonstration, test, and evaluation 
efforts throughout the US Department of Energy complex. This 
PjMP describes the objectives, organization, roles and responsibili- 
ties, workscope and processes for implementing and managing the 


technology logic diagram for the Idaho National Engineering Labo- 
ratory project. 


14705 (HMI-B-500) HMI scientific publications 1991. 
Ruehlemann, S. (ed.). Hahn-Meitner-Iinstitut Berlin GmbH (Ger- 
many). Aug 1992. 41p. (in German). Order Number DE93768846. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The publications of the staff of the Hahn-Meitner-Iinstitute (HMI) 
are listed in this catalogue. It contains articles which have been 
published in journals, books or book chapters, theses or HMI- 
reports in 1988. Only those publications are included of which a 
copy was provided to the library. Each title is indexed by a publica- 
tion number, composed of a code indicating the field of research, 
the year of publication, and a running number. The fields of re- 
search are physics, chemistry, solid state and materials research, 
and information techniques. The research reactor BER Il, the 
heavy ion accelerator VICKSI, the central information and com- 
puter operation, the electronics, and the central library belong to 
the infrastructure of the HMI. (orig.). 


14706 (IAEA-INFCIRC~—2(Rev.42)E/F/R/S) The members of 
the Agency: List of 1 January 1993. International Atomic Energy 
Agency, Vienna (Austria). Jan 1993. [4p.] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The 42nd revision of INFCIRC/2 lists the 113 Member States of 
the International Atomic Energy Agency as of 1 January 1993. It 
includes Slovenia as a new Member State as of 21 September 
1992, Cambodia replaces the former name "Democratic Kam- 
puchea” and Czechoslovakia was deleted as it ceased to be a 
member of the Agency as of 1 January 1993 (INFCIRC/417). 


14707 (INIS-mf-13430) 42nd annual convention of the Aus- 
trian Physical Society, September 21st-25th 1992, Vienna 
Technical University. Oesterreichische Physikalische Gesellschaft, 





Vienna (Austria). 1992. [216p.] (In German, English). (CONF- 
9209309-: 42. annual convention of the Austrian Physical Society, 
Vienna (Austria), 21-25 Sep 1992). Source: OSTI; NTIS (US Sales 
Only); INIS. 

250 documents (171 posters, the rest oral contributions) have 
been presented; 54 of them are of INIS scope. The topics of the 
branch sessions were (1) acoustics (2) atomic-, molecular- and 
plasma physics (3) solid-state physics (4) nuclear- and particle 
physics (5) teachers’ continued training (6) medical- and biophysics 
(7) polymer physics (8) quantum electronics, electrodynamics and 
optics. (Quittner). 


14708 (INIS-mf-13461, pp. 1-22) Statement to the 36th ses- 
sion of the General Conference of the International Atomic 
Energy Agency 21 September 1992. Blix, H. (international Atomic 
Energy Agency, Vienna (Austria)). International Atomic Energy 
Agency, Vienna (Austria). 1993. [83p.] (CONF-9209318-: 
Statement to the 36th session of the General Conference of the In- 
ternational Atomic Energy Agency 21 September 1992; Statement 
to the 47th session of the United Nations General Assembly 21 Oc- 
tober 199; Statement to the 36th session of the In Statement to the 
36th session of the General Conference of the International Atomic 
Energy Agency 21 September 1992; Statement to the 47th session 
of the United Nations General Assembly 21 October 1992. Order 
Number DE93618630. Source: OSTI; NTIS (US Sales Only); INIS. 

In his statement to the 36th session of the General Conference 
of the IAEA, the Director General, Hans Blix, reminded that 1992 
marks the fiftieth anniversary of controlled nuclear fission and the 
thirty-fifth anniversary of the IAEA and that the mission of the IAEA 
is to promote the peaceful and safe uses of nuclear energy and, 
through its safeguards, to verify that nuclear material and installa- 
tions are not diverted to non-peaceful aims. Much of the Agency’s 
work consists in steady efforts to transfer nuclear knowledge and 
knowhow in the fields of medicine, industry and agriculture both 
from industrialized to developing countries and between developing 
countries. The Director General also commented on some topics of 


intense international attention: the increasing urgency of nonprolif- 
eration assurances, especially in areas of tension and conflict; the 
case of Iraq; the role of nuclear power in the context of growing 
environmental threats; the attention to nuclear safety issues in 
eastern and central Europe in the new political situation which has 
arisen in these countries. 


14709 (INIS-mf-13480) Statement to the 35th session of 
the General Conference of the International Atomic Energy 
Agency 16 September 1991; Statement to the 46th session of 
the United Nations General Assembly 21 October 1991. Blix, H. 
International Atomic Energy Agency, Vienna (Austria). 1991. [86p.] 
(CONF-910926—: 35. session of the General Conference of the 
International Atomic Energy Agency; 46. session of the United Na- 
tions General Assembly; 35. session of the General Conference of 
the International Atomic Energy Agency; 46. session of the United 
Source: OSTI; NTIS (US Sales Only); INIS. 

The document contains the following two statements of Hans 
Blix, Director General of the IAEA: Statement to the 35th session 
of the General Conference of the International Atomic Energy 
Agency, 16 September 1991; Statement to the 46th session of the 
United Nations General Assembly, 21 October 1991. A separate 
abstract was prepared for each of these statements. 


14710 (JAERI-M—92-129) Annual reports of the Osaka 
Laboratory for Radiation Chemistry Japan Atomic Energy Re- 
search Institute, (No. 23, 24, 25): April 1, 1989 - March 31, 
1992. Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 
1992. 49p. Order Number DE93771167. Source: OSTI; NTIS; INIS. 

Research activities of Osaka Laboratory for Radiation Chemistry, 
JAERI during three year period from April 1, 1989 through March 
31, 1992 are described. The latest report. for 1988, is JAERI-M 91- 
054. Detailed descriptions of the activities are presented in the 
following subjects: laser-induced organic synthesis, modification of 
polymer surface by laser irradiation, polymerization and modifica- 


tion of polymers by electron beam, and electron beam dosimetry. 
(author) 77 refs. 
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14711 (NEI-NO—296) Kijeller’s impact in the Netherlands. 
Goedkoop, J.A. Aug 1992. [9p.] Order Number DE93612948. 
Source: OSTI; NTIS. 

Lecture at Institutt for energiteknikk, Kjeller, Norway. 

This lecture is an attempt to assess the impact in the Netherlands 
of the bilateral co-operation with Norway in the field of nuclear 
energy during the fifties and sixties. The story about the establish- 
ment, development and abolishment of the Joint Establishment for 
Nuclear Energy Research (JENER) at Kjeller Norway is told. 


14712 (NEI-SE-111) Aespoe hard rock laboratory Sweden. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). 1992. [29p.] Source: OSTI; NTIS; INIS. 

Includes the project start ceremony and current state of the 
project. 

The aim of the new Aespoe hard rock laboratory is to demon- 
strate state of the art of technology and evaluation methods before 
the start of actual construction work on the planned deep reposi- 
tory for spent nuclear fuel. The nine country OECD/NEA project in 
the Stripa mine in Sweden has been an excellent example of high 
quality international research co-operation. In Sweden the new Ae- 
spoe hard rock laboratory will gradually take over and finalize this 
work. SKB very much appreciates the continued international 
participation in Aespoe which is of great value for the quality effi- 
ciency, and confidence in this kind of work. We have invited a 
number of leading experts to this first international seminar to sum- 
marize the current state of a number of key questions. The 
contributions show the great progress that has taken place during 
the years. The results show that there is a solid scientific basis for 
using this knowledge on site specific preparation and work on ac- 
tual repositories. (au). 


14713 (ORAU-91/K-26) Training: Bridging the gap: Pro- 
ceedings. Oak Ridge Associated Universities, Inc., TN (United 
States). Jul 1991. 164p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-760R00033. (CONF- 
9010208-: 14. annual TRADE conference, Denver, CO (United 
States), 22-24 Oct 1990). Order Number DE93005275. Source: 
OSTI; NTIS; GPO Dep. 

These proceedings contain abstracts and papers of the general 
subject of training for the US DOE by Oak Ridge Associated 
Universities (ORAU). ORAU is a consortium of colleges and univer- 
sities that explore opportunities, solve problems, and seek to make 
increasingly positive contributions to society through science and 
technology. ORAU operates in four major areas:medical sciences, 
science and engineering education, training and management sys- 
tems, and energy and environment systems. Training programs at 
the Y-12 plant, WMCO, the Mound Laboratory, Sandia laborato- 
ries, Hanford, Rocky Flats plant, Los Alamos National Laboratory, 
and other DOE contractor facilities are presented. Individual papers 
are indexed separately. 


14714 (RFP-4681) Optimization of technical and social 
systems: A goal of organizational change. Kowalewski, M.J. Jr. 
(EG and G Rocky Flats, Inc., Golden, CO (United States). Rocky 
Flats Plant); Farrar, C.R. EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant. [1993]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. (CONF-930532—1: 5. ASTM symposium on composite 
materials: fatigue and fracture, Atlanta, GA (United States), 4-6 
May 1993). Order Number DE93006175. Source: OSTI; NTIS; 
GPO Dep. 

What light does Behavioral Science and Organization Develop- 
ment shed on Total Quality Management (TQM) in Earth’s global 
environment? In 1968 Eric Trist, a well-known Social Psychologist, 
described TQM before it was an abbreviation. He concluded that 
(TQM) is “--- a joint optimization of the technical and social sys- 
tems as a goal of organizational change.” The social and technical 
systems of Europe have been joined together in the European 
community 1992 (EC '92) coalition. As part of EC ’92 the Interna- 
tional organization of Standardization (ISO) has provided the 
technical standardization system for inter-country approval and 
use. Other non-European countries have joined the ISO movement 
including the United States of America. Change has been a result 
of this movement. Most of it has been on technical, quality, and 
management systems. The next century will require and reveal 


ERA Vol. 18, No. 5 461 





99 GENERAL AND MISCELLANEOUS 
9901 Management 


changes in behavioral thinking and organizational structure. TQM is 
at the frontier of this change. A case-study of change resulting 
from TQM in government is presented in this paper. 


14715 (SKN-55, pp. 17-22) Swedish experience in spent 
fuel research - a reviewers perspective. Rydell, N. National 
Board for Spent Nuclear Fuel, Stockholm (Sweden). Feb 1992. 
(CONF-9109468—-: Nuclear waste management review work, 
Stockholm (Sweden), 25-26 Sep 1991). In Nuclear waste manage- 
ment review work - part of the decision making process. [149p.] 
Order Number DE93617638. Source: OSTI; NTIS; INIS. 

Work in Sweden on spent fuel disposal got a strong push for- 
ward when a new government enacted a new law, the Stipulation 
act of 1977. This was a time when nuclear power had become a 
contentious public and political issue in Sweden as well as else- 
where. Opponents to nuclear power focused the debate on the 
unsolved problem of how to dispose of the long lived activity in the 
nuclear fuel. The Stipulation act stated that before new nuclear 
power plants were fuelled the owners must describe how spent nu- 
clear fuel as such or after reprocessing could be managed and 
disposed of in an absolutely safe manner. This determined the aim 
of the ensuing R and D-effort. A method should be developed 
which provided a high degree of safety and which, for credibility, 
should use established technology. The work has furthermore to be 
completed in the shortest possible time, since several new power 
reactors were under construction. Such was the scenario for this 
early stage of Swedish R and D on spent fuel management. It was 
not the initial stage. The proceeding government had been aware 
that spent nuclear fuel was an upcoming problem when the 
Swedish nuclear power programme gained momentum in the late 
sixties and early seventies. A committee within the central adminis- 
tration started studies as early as 1970 and a parliamentary 
committee, the AKA-committee, was formed in 1972 with the man- 
date to recommend a national strategy for spent fuel management 
and the organisation of the work. Their findings were published in 
spring 1976. They had done an excellent work. As an example, the 
AKA-report sketched the disposal technique with vitrified high level 
waste encapsulated in copper canisters and emplaced in pits in 
galleries deep in the Swedish bedrock, which later became the 
essence of the KBS-method. (au). 
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Refer also to citation(s) 11876, 11942, 11982, 11985, 12097, 
12109, 12113, 12127, 12128, 12135, 12136, 12245, 12246, 12273, 
12279, 12333, 12451, 12452, 12453, 12493, 12494, 12495, 12501, 
12510, 12511, 12512, 12514, 12515, 12516, 12517, 12518, 12519. 
12523, 12524, 12525, 12526, 12527, 12528, 12529, 12530, 12531, 
12532, 12533, 12534, 12542, 12543, 12556, 12575, 12586, 12589, 
12598, 12609, 12610, 12611, 12612, 12613, 12614, 12619, 12620, 
12621, 12647, 12655, 12657, 12671, 12763, 12764, 12780, 12786, 
12793, 12794, 12844, 12847, 12854, 12856, 12859, 12871, 12872, 
12873, 12880, 12910, 12987, 13010, 13081, 13082, 13262, 13355, 
13407, 13408, 13409, 13413, 13414, 13435, 13436, 13445, 13448 
13462, 13476, 13503, 13517, 13561, 13562, 13563, 13564, 13565, 
13566, 13567, 13688, 13692, 13700, 13714, 13719, 13730, 13747, 
13770, 13774, 13783, 13817, 13829, 13865, 13899, 13900, 13969 
13970, 13974, 13975, 13976, 13977, 13978, 13979, 13980, 14013, 
14025, 14026, 14038, 14039, 14040, 14041, 14042, 14088, 14102, 
14104, 14107, 14348, 14354, 14355, 14356, 14357, 14358, 14359 
14360, 14361, 14543, 14692 


14716 (ANL—91/32-Rev.2) Parallel programming with PCN: 
Revision 2. Foster, |.; Tuecke, S. Argonne National Lab., IL 
(United States). Jan 1993. 117p. Sponsored by USDOE, Washing- 
ton, DC (United States); Department of Defense, Washington, DC 
(United States); National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Contract NSF 
CCR-8809615;Contract AFOSR-91-0070;Contract ONR-NOO Order 
Number DE93008087. Source: OSTI; NTIS; GPO Dep. 

PCN is a system for developing and executing parallel programs. 
It comprises a high-level programming language, tools for develop- 
ing and debugging programs in this language, and interfaces to 
Fortran and Cthat allow the reuse of existing code in multilingual 
parallel programs. Programs developed using PCN are portable 
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across many different workstations, networks, and parallel comput- 
ers. This document provides all the information required to develop 
parallel programs with the PCN programming system. It includes 
both tutorial and reference material. It also presents the basic con- 
cepts that underlie PCN, particularly where these are likely to be 
unfamiliar to the reader, and provides pointers to other documenta- 
tion on the PCN language, programming techniques, and tools. 
PCN is in the public domain. The latest version of both the soft- 
ware and this manual can be obtained by anonymous ftp from 
Argonne National Laboratory in the directory pub/pen at info.mcs. 
ani.gov (cf. Appendix A). This version of this document describes 
PCN version 2.0, a major revision of the PCN programming sys- 
tem. It supersedes earlier versions of this report. 


14717 (ANL—92/47) A test implementation of the MPI draft 
message-passing standard. Gropp, W.; Lusk, E. Argonne Na- 
tional Lab., IL (United States). Dec 1992. 64p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93008166. Source: OSTI; NTIS; GPO 
Dep. 

Message passing is a common method for programming parallel 
computers. The lack of a standard has significantly impeded the 
development of portable software libraries for these machines. Re- 
cently, an ad-hoc committee was formed to develop a standard for 
message-passing software for parallel computers. This group first 
met in April 1992 at a workshop sponsored in part by the Center 
for Research on Parallel Computation (CRPC). Four of the atten- 
dees at that meeting produced a draft standard, henceforth 
referred to as the MPI (Message-Passing Interface) draft standard. 
After review by a larger group, and significant changes in the docu- 
ment, a meeting was held in November to discuss the MPI draft 
standard. This document is a result of those discussions; it de- 
scribes a running implementation of in most of the proposed 
standard,plus additional routines that were suggested by the dis- 
cussions at the November meeting. 


14718 (ANL/MCS/CP-78727) Parallelizing the spectral 
transform method: A comparison of alternative parallel algo- 
rithms. Foster, |. (Argonne National Lab., IL (United States)); 
Worley, P.H. Argonne National Lab., IL (United States). [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930331-6: 6. Society for In- 
dustrial and Applied Mathematics (SIAM) conference on parallel 
processing for scientific computing, Norfolk, VA (United States), 21- 
24 Mar 1993). Order Number DE93008664. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The spectral transform method is a standard numerical technique 
for solving partial differential equations on the sphere and is widely 
used in global climate modeling. In this paper, we outline different 
approaches to parallelizing the method and describe experiments 
that we are conducting to evaluate the efficiency of these ap- 
proaches on parallel computers. The experiments are conducted 
using a testbed code that solves the nonlinear shallow water equa- 
tions on a sphere, but are designed to permit evaluation in the 
context of a global model. They allow us to evaluate the relative 
merits of the approaches as a function of problem size and number 
of processors. The results of this study are guiding ongoing work 
on PCCM2, a parallel implementation of the Community Climate 
Model developed at the National Center for Atmospheric Research. 


14719 (ANL/MCS/CP-78728) Deterministic parallel FOR- 
TRAN. Chandy, K.M. (California Inst. of Tech., Pasadena, CA 
(United States)); Foster, |. Argonne National Lab., IL (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. NSFCCR- 
8809615. (CONF-930331—7: 6. Society for Industrial and Applied 
Mathematics (SIAM) conference on parallel processing for scientific 
computing, Norfolk, VA (United States), 21-24 Mar 1993). Order 
Number DE93008665. Source: OSTI; NTIS; GPO Dep. 

We describe Fortran M, message-passing extensions to Fortran 
77 that provide deterministic execution and information hiding while 
preserving desirable properties of message passing. 


14720 (BARC—1992/E/015) Concurrent particle-in-cell 
plasma simulation on a multi-transputer parallel computer. 





Khare, A.N. (Bhabha Atomic Research Centre, Bombay (India). 
Electronics Div.); Jethra, A.; Patel, Kartik. Bhabha Atomic Re- 
search Centre, Bombay (India). 1992. [36p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report describes the parallelization of a Particle-in-Cell (PIC) 
plasma simulation code on a multi-transputer parallel computer. 
The algorithm used in the parallelization of the PIC method is de- 
scribed. The decomposition schemes related to the distribution of 
the particles among the processors are discussed. The implemen- 
tation of the algorithm on a transputer network connected as a 
torus is presented. The solutions of the problems related to global 
communication of data are presented in the form of a set of gener- 
alized communication functions. The performance of the program 
as a function of data size and the number of transputers show that 
the implementation is scalable and represents an effective way of 
achieving high performance at acceptable cost. (author). 11 refs., 4 
figs., 2 tabs., appendices. 


14721 (CEA-CONF—-11004) Knowledge bases for modelisa- 
tion of industrial plants. Lorre, J.P.; Evrard, J.M.; Dorlet, E. CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie. 1992. [12p.] (In French). (CONF- 
9206323-: _ International conference of artificial intelligence, 
Avignon (France), 1-6 Jun 1992). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Our experience in the development of numerous knowledge 
based control systems for large industrial applications has led us to 
the expression of a generic problem and to the implementation of 
the tools to address it. This paper illustrates, with different practical 
examples that we have encountered, the principal concepts found 
in the modelling and management of large industrial knowledge 
bases. We thus arrive at the definition of the formalism to be used. 
The principles described are now integrated into the tool SPIRAL 
and are currently being employed in the development of several 
applications. 


14722 (CONF-9210270—) Proceedings of the second SISAL 
users’ conference. Feo, J.T.; Frerking, C.; Miller, P.J. (eds.). 
Lawrence Livermore National Lab., CA (United States). Dec 1992. 
273p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. From 2. sisal users’ conference; 
San Diego, CA (United States); 4-5 Oct 1992. Order Number 
DE93008019. Source: OSTI; NTIS; GPO Dep. 

This report contains papers on the following topics: A sisal code 
for computing the fourier transform on Sy; five ways to fill your 
knapsack; simulating material dislocation motion in sisal; candis as 
an interface for sisal; parallelisation and performance of the burg 
algorithm on a shared-memory multiprocessor; use of genetic algo- 
rithm in sisal to solve the file design problem; implementing FFT's 
in sisal; programming and evaluating the performance of signal 
processing applications in the sisal programming environment; sisal 
and Von Neumann-based languages: translation and intercommu- 
nication; an IF2 code generator for ADAM architecture; program 
partitioning for NUMA multiprocessor computer systems; mapping 
functional parallelism on distributed memory machines; implicit ar- 
ray copying: prevention is better than cure ; mathematical syntax 
for sisal; an approach for optimizing recursive functions; imple- 
menting arrays in sisal 2.0; Fol: an object oriented extension to the 
sisal language; twine: a portable, extensible sisal execution kernel; 
and investigating the memory performance of the optimizing sisal 
compiler. 


14723 (CONF-930331-3) Toward a parallel recursive spec- 
tral bisection mapping tool. Leete, C.A.; Peyton, B.W.; Sincovec, 
R.F. Oak Ridge National Lab., TN (United States). [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 6. Society for Industrial and Ap- 
plied Mathematics (SIAM) conference on parallel processing for 
scientific computing; Norfolk, VA (United States); 21-24 Mar 1993. 
Order Number DE93006632. Source: OSTI; NTIS; GPO Dep. 
Recent work has shown that the recursive spectral bisection 
(RSB) partitioning algorithm results in good load balance and low 
communication costs for PDE calculations on a distributed- multi- 
processor. We have enhanced a recent implementation of the 
method in the following three ways: we have (1) developed parallel 
implementation, (2) used simple “proportional mapping” ideas to 
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handle an arbitrary number of processes, and (3) implemented a 
more flexible load balancing technique. Our tests indicate that the 
latter two enhancements are quite effective. We also report timings 
obtained on an Intel iPSC/860. 


14724 (DOE/ER/25084-3) The modeling of complex con- 
tinua: Fundamental obstacles and grand challenges: Annual 
progress report. State Univ. of New York, Albany, NY (United 
States). Research Foundation. Jan 1993. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER25084. Order Number DE93006507. Source: OSTI; NTIS; 
GPO Dep. 

The research is divided into: discontinuities and adaptive compu- 
tation, chaotic flows, dispersion of flow in porous media, and 
nonlinear waves and nonlinear materials. The research program 
has emphasized innovative computation and theory. The approach 
depends on abstracting mathematical concepts and computational 
methods from individual applications to a wide range of problems 
involving complex continua. The generic difficulties in the modeling 
of continua that guide this abstraction are multiple length and time 
scales, microstructures (bubbles, droplets, vortices, crystal de- 
fects), and chaotic or random phenomena described by a statistical 
formulation. 


14725 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 1) Krylov sub- 
space methods for the Sylvester equation. Hu, D.Y. (Univ. of 
Kentucky, Lexington (US)). Front Range Scientific Computations, 
Inc., Boulder, CO (United States); Colorado Univ., Denver, CO 
(United States). [1992]. (CONF-920472-Vol.2: Copper Mountain 
conference on iterative methods, Copper Mountain, CO (United 
States), 9-16 Apr 1992). In Copper Mountain conference on itera- 
tive methods, Volume 2. 380p. Order Number DE93004994. 
Source: OSTI; NTIS. 

Galerkin and minimal residual algorithms for the solution of 
Sylvester's equation AX — XB = C are described. The algorithms 
use Krylov subspaces for which orthogonal bases are generated by 
the Arnoldi process. For certain choices of Krylov subspaces the 
computation of the solution splits into the solution of many inde- 
pendent subproblems. This makes the algorithms suitable for 
implementation on parallel computers. 


14726 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 2) A domain 
decomposition strategy for discretized PDEs with localized 
nonlinearities. Runnels, S.R. (Univ. of Texas, Austin (US)); Carey, 
G.F. Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. (CONF-920472-—Vol.2: Copper Mountain conference on iter- 
ative methods, Copper Mountain, CO (United States), 9-16 Apr 
1992). In Copper Mountain conference on iterative methods, Vol- 
ume 2. 380p. Order Number DE93004994. Source: OSTI; NTIS. 

A domain decomposition strategy is introduced for accelerating 
the solution of discretized PDEs which have localized nonlinearities. 
The local scheme uses successive approximation for the nonlinear 
(outer) iterations and Conjugate Gradient, Gauss-Seidel, etc., for 
the linear (inner) iterations. The principal idea is to hold fixed dis- 
crete values which have converged, thus eliminating them from the 
inner iterations in future nonlinear iterations. The strategy requires 
no special data structure, and minimal alteration to the successive 
approximation and inner linear solver algorithms. Convergence es- 
timates for the linear solvers on the modified linear systems which 
result are obtained. Computational savings are evaluated for a 
class of heat conduction problems involving phase change. 


14727 (DOE/ER/25106-1-Vol.2, pp. 6, Paper 3) A GMRES- 
backtracking Newton iterative method. Walker, H.F. (Utah State 
Univ., Logan (US)). Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. Grant AFOSR-91-0294. (CONF-920472—Vol.2: 
Copper Mountain conference on iterative methods, Copper Moun- 
tain, CO (United States), 9-16 Apr 1992). In Copper Mountain 
conference on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

The author outlines an implementation of Newton’s method in 
which (restarted) GMRES is used to obtain approximate solutions 
of the linear systems that characterize Newton steps. Globalization 
is by backtracking. The resulting method has strong global and 


ERA Vol. 18, No. 5 463 





99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


asymptotic local convergence properties and has proved to be ef- 
fective on a variety of large-scale test problems. 12 refs., 1 tab. 


14728 (DOE/ER/25106-1-Vol.2, pp. 1, Paper 4) Convergence 
acceleration for Newton's method applied to some fluid dy- 
namics problems. Young, D.P. (Boeing Co., Seattle, WA (US)); 
Melvin, R.G.; Johnson, F.T.; Bussoletti, J.E.; Huffman, W.P. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. (CONF- 
920472-Vol.2: Copper Mountain conference on iterative methods, 
Copper Mountain, CO (United States), 9-16 Apr 1992). In Copper 
Mountain conference on iterative methods, Volume 2. 380p. Order 
Number DE93004994. Source: OSTI; NTIS. 

In nonlinear fluid dynamics, standard damping and global con- 
vergence strategies for Newton’s method are not always effective. 
The authors examine several situations where this is true for the 
case of isentropic, irrotational, compressible flow. In the transonic 
case, when strong shock waves are present, they examine three 
strategies. The first uses standard damping strategies for Newton's 
method. The second uses continuation in the parameter controlling 
artificial dissipation. The third uses initial guesses obtained on 
coarser grids. In their experience, the fundamental difficulty relates 
to the presence of shock waves and the fact that the Newton direc- 
tion in this situation is very poor. In fact, this direction moves points 
that are very close to the shock much further than points that are 
further away. The authors also examine the conditions under which 
transpiration (nonzero Neumann) boundary conditions can be used 
to model changes in boundary shape. This is one crucial element 
of solving the design problem for transonic flow, i.e., given some 
desired flow or flow characteristic, find a corresponding aerody- 
namic shape. 


14729 (DOE/ER/25106—1-Vol.2, pp. 10, Paper 5) Multilevel 
algorithms for constrained optimal control problems. Kelley, 
C.T. (North Carolina State Univ., Raleigh (US)); Sachs, E.W. Front 
Range Scientific Computations, Inc., Boulder, CO (United 
States); Colorado Univ., Denver, CO (United States). [1992]. 
Grant DMS-9024622:Grant INT-8800560;Grant AFOSR-FQ8671- 
9101094. (CONF-920472-Vol.2: Copper Mountain conference on 
iterative methods, Copper Mountain, CO (United States), 9-16 Apr 
1992). In Copper Mountain conference on iterative methods, Vol- 
ume 2. 380p. Order Number DE93004994. Source: OSTI; NTIS. 

In this paper the authors extend the multilevel algorithm of Atkin- 
son and Brakhage for compact fixed point problems and the 
projected Newton method of Bertsekas to create a fast multilevel 
algorithm for parabolic boundary control problems having bound 
constraints on the control. They also extend results from finite di- 
mension on constraint identification. Their approach permits both 
adaptive integration in time and inexact evaluation of the cost func- 
tional. 17 refs., 1 fig., 1 tab. 


14730 (DOE/ER/25106—1-Vol.2, pp. 13, Paper 6) Towards 
polyaigorithmic linear system solvers for nonlinear elliptic 
problems. Ern, A. (Yale Univ., New Haven, CT (US)); Keyes, D.E.; 
Smooke, M.D.; Giovangigli, V. Front Range Scientific Computa- 
tions, Inc., Boulder, CO (United States); Colorado Univ., Denver, 
CO (United States). [1992]. (CONF-920472—Vol.2: Copper Moun- 
tain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

The authors investigate the performance of several precondi- 
tioned Conjugate-Gradient-like algorithms and a standard stationary 
iterative method (block-line-SOR) on linear systems of equations as 
they arise from a nonlinear elliptic flame sheet problem simulation. 
The nonlinearity forces a pseudo-transient continuation process 
that makes the problem parabolic and thus compacts the spectrum 
of the Jacobian matrix so that simple relaxation methods are viable 
in the initial stages of the solution process. However, because of 
the transition from parabolic to elliptic character as the time step is 
increased in pursuit of the steady-state solution, the performance of 
the candidate linear solvers spreads as the domain of convergence 
of Newton’s method is approached. In numerical experiments over 
the course of a full nonlinear solution trajectory, short-recurrence or 
optimal Krylov algorithms combined with a Gauss-Seidel precondi- 
tioning yield better execution times with respect to the standard 
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block-line-SOR techniques, but SOR performs competitively at a 
smaller storage cost until the final stages. Block-incomplete factor- 
ization preconditioned methods, on the other hand, require nearly a 
factor of two more storage than SOR and are uniformly less effec- 
tive during the pseudo-transient stages. 16 refs., 2 figs., 2 tabs. 


14731 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 9) A three-level 
hierarchical interface for sparse Iterative solvers. Heroux, M.A. 
(Cray Research, Inc., Eagan, MN (US)). Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. (CONF-920472—Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

This paper describes a comprehensive software interface for 
sparse iterative solvers. The author begins by discussing the is- 
sues motivating his design, which is a hierarchical approach that 
attempts to address a broad class of users. Next, he describes the 
interface and illustrates by example how each level of the interface 
can be used. Finally, he shows how this interface is being used by 
applications programmers to improve the performance of real- 
world, industrial applications codes. 


14732 (DOE/ER/25106-1-Vol.2, pp. 10, Paper 10) Memory 
aspects and performance of iterative solvers. Pommerell, C. 
(Swiss Federal Inst. of Technology, Zuerich (CH)); Fichtner, W. 
Front Range Scientific Computations, Inc., Boulder, CO (United 
States); Colorado Univ., Denver, CO (United States). [1992]. 
(CONF-920472—Vol.2: Copper Mountain conference on iterative 
methods, Copper Mountain, CO (United States), 9-16 Apr 1992). In 
Copper Mountain conference on iterative methods, Volume 2. 
380p. Order Number DE93004994. Source: OSTI; NTIS. 

In large-scale device simulation, the execution time is dominated 
by the time to solve linear systems. The matrices are unsymmetric 
and ill-conditioned, with a very irregular sparsity structure reflecting 
the irregular refinement in the discretization grid. With increasing 
problem size and problem dimension, direct solvers cannot be 
used because of the huge memory requirements. The performance 
of preconditioned iterative solvers is largely dominated by memory 
size, bandwidth, and indirect addressing speed. The authors have 
analyzed the relationship between memory aspects and perfor- 
mance on a set of problems extracted from real applications, using 
different iterative methods and preconditioners, and running them 
on a number of computers ranging from workstations to Cray and 
NEC supercomputers. The experiments are done using the PILS 
package of iterative linear solvers. PILS implements a large num- 
ber of iterative methods and preconditioners and allows to combine 
them in a flexible way. It is integrated into several device simula- 
tors and other applications. 30 refs., 3 figs., 4 tabs. 


14733 (DOE/ER/25106-1-Vol.2, pp. 10, Paper 11) Solving 
nonsymmetric systems of linear equations by polynomial pre- 
conditioning. Hong Jiang (Queen's Univ., Kingston, Ontario (CA)). 
Front Range Scientific Computations, Inc., Boulder, CO (United 
States); Colorado Univ., Denver, CO (United States). [1992]. 
(CONF-920472-Vol.2: Copper Mountain conference on iterative 
methods, Copper Mountain, CO (United States), 9-16 Apr 1992). In 
Copper Mountain conference on iterative methods, Volume 2. 
380p. Order Number DE93004994. Source: OSTI; NTIS. 

This paper studies polynomial preconditioning methods for 
solving nonsymmetric systems of linear equations. The author con- 
siders the polynomial preconditioned CG method applied to the 
normal equations. The author shows that by using a minimax pre- 
conditioning polynomial, the method has a fast convergence rate. 
Some results on the minimax preconditioning polynomials are also 
presented. In particular, he shows that the minimax residual poly- 
nomials are orthogonal polynomials. 24 refs., 2 tabs. 


14734 
tive weighted polynomial preconditioning for Hermitian 
positive definite matrices. Fischer, B. (Universitaet Hamburg 
(DE)); Freund, R.W. Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. (CONF-920472-Vol.2: Copper Mountain confer- 
ence on iterative methods, Copper Mountain, CO (United States), 


(DOE/ER/25106—1-Vol.2, pp. 13, Paper 12) On adap- 





9-16 Apr 1992). In Copper Mountain conference on iterative meth- 
ods, Volume 2. 380p. Order Number DE93004994. Source: OSTI; 
NTIS. 

The conjugate gradient algorithm for solving Hermitian positive 
definite linear systems is usually combined with preconditioning in 
order to speed up convergence. In recent years, there has been a 
revival of polynomial preconditioning, motivated by the attractive 
features of the method on modern architectures. Standard tech- 
niques for choosing the preconditioning polynomial are based only 
on bounds for the extreme eigenvalues. Here a different approach 
is proposed, which aims at adapting the preconditioner to the eigen- 
value distribution of the coefficient matrix. The technique is based 
on the observation that good estimates for the eigenvalue distribu- 
tion can be derived after only a few steps of the Lanczos process. 
This information is then used to construct a weight function for a 
suitable Chebyshev approximation problem. The solution of this 
problem yields the polynomial preconditioner. In particular, the au- 
thors investigate the use of Bernstein-Szegoe weights. 25 refs. 


14735 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 13) Ordering ef- 
fects on relaxation methods applied to the discrete 
convection-diffusion equation. Elman, H.C. (Univ. of Maryland, 
College Park (US)); Chernesky, M.P. Front Range Scientific Com- 
putations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. (CONF-920472—Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

The authors present an analysis of relaxation methods for the 
discrete convection-diffusion equation based on norms of the itera- 
tion matrices. In contrast to standard analytic techniques that use 
spectral radii, these results show how the performance of iterative 
solvers is affected by directions of flow associated with the underly- 
ing operator, and by orderings of the discrete grid points. In 
particular, for one-dimensional problems of size n, relaxation 


against the flow incurs a latency of approximately n steps in which 
convergence is slow, and red-black relaxation incurs a latency of 
approximately n/2 steps. There is no latency associated with relax- 
ation that follows the flow. These results are largely independent of 
the choice of discretization, and they can be generalized to block 
iterative methods for two-dimensional problems. 


14736 (DOE/ER/25106—1-Vol.2, pp. 10, Paper 14) The effect 
of many color orderings on the convergence of iterative meth- 
ods. Jones, M.T. (Argonne National Lab., IL (US)); Plassmann, 
P.E. Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. DOE Contract W-31109-ENG-38. (CONF-920472-Vol.2: 
Copper Mountain conference on iterative methods, Copper Moun- 
tain, CO (United States), 9-16 Apr 1992). In Copper Mountain 
conference on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

It is well known that orderings based on graph colorings can 
slow the convergence of many iterative methods. However, order- 
ings based on graph colorings can be used to build scalable, 
parallel iterative methods. For example, SOR with consistent order- 
ings, SSOR, and incomplete Cholesky can all be implemented in a 
scalable manner using graph colorings. It has been observed ex- 
perimentally that if, for a fixed problem, the number of colors used 
is increased, then the SSOR PCG method will converge faster. 
The authors prove for a model problem that the multi-level SOR al- 
gorithm with consistent orderings will converge more quickly as the 
number of colors used is increased. They also give a formula for 
computing the optimal relaxation parameter and rate of conver- 
gence as a function of the number of colors. They prove a similar, 
but limited, result for CCG. These results are useful because it al- 
lows the algorithm designer to trade-off parallel efficiency for fewer 
iterations. For example, the 9-pt Laplacian can be colored using a 
minimum of four colors. However, a matrix ordering based on a 4- 
coloring may result in poor convergence. If eight, rather than four 
colors, are used the convergence rate will be increased without, 


perhaps, unduly affecting the parallel efficiency. 13 refs., 4 figs., 3 
tabs. 
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14737 (DOE/ER/25106—1-Vol.2, pp. 13, Paper 15) Herative 
methods for SPD and small subspace solvers for nonsymmet- 
ric and indefinite problems. Jinchao Xu (Pennsylvania State 
Univ., University Park (US)). Front Range Scientific Computations, 
Inc., Boulder, CO (United States); Colorado Univ., Denver, CO 
(United States). [1992]. (CONF-920472-Vol.2: Copper Mountain 
conference on iterative methods, Copper Mountain, CO (United 
States), 9-16 Apr 1992). In Copper Mountain conference on itera- 
tive methods, Volume 2. 380p. Order Number DE93004994. 
Source: OSTI; NTIS. 

This paper is devoted to a class of iterative methods for solving 
nonsymmetric or indefinite problems that are dominated by some 
SPD (symmetric positive definite) problems. The algorithm is based 
on a direct solver for the original equation restricted on a small 
subspace and a given iterative method for the SPD equation. It is 
shown that any convergent iterative method for the SPD problem 
will give rise to an algorithm that converges with a comparable rate 
if the small subspace is properly chosen. Furthermore a number of 
preconditioners that can be used with GMRES type methods are 
also obtained. 12 refs. 


14738 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 16) Domain de- 
composition algorithms for problems in three dimensions. 
Widlund, O.B. Front Range Scientific Computations, Inc., Boulder, 
CO (United States); Colorado Univ., Denver, CO (United States). 
[1992]. (CONF-920472—Vol.2: Copper Mountain conference on iter- 
ative methods, Copper Mountain, CO (United States), 9-16 Apr 
1992). In Copper Mountain conference on iterative methods, Vol- 
ume 2. 380p. Order Number DE93004994. Source: OSTI; NTIS. 

A number of domain decomposition methods have been pro- 
posed in recent years for elliptic problems in three dimensions. A 
survey of the current knowledge is given. Particular emphasis is 
placed on: (1) Schwarz methods in particular those which use two 
levels and small overlap between neighboring subregions. (2) Itera- 
tive substructuring methods such as those developed by Bramble, 
Pasciak, and Schatz and by Smith. (3) The ‘French’ algorithm, in- 
troduced and studied by Glowinski, Le Tallec, De Roeck et al. (4) 
Hybrid methods based on domain decomposition and a multigrid or 
other multilevel method. 


14739 (DOE/ER/25106—1-Vol.2, pp. 10, Paper 17) Balancing 
domain decomposition. Mandel, J. (Univ. of Colorado, Denver 
(US)). Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. Grant DMS-9015259. (CONF-920472—Vol.2: Copper Moun- 
tain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

The Neumann-Neumann algorithm is known to be an efficient 
domain decomposition preconditioner with unstructured subdo- 
mains for iterative solution of finite element discretizations of 
difficult problems with strongly discontinuous coefficients. However, 
this algorithm suffers from the need to solve in each iteration an 
inconsistent singular problem for every subdomain, and its conver- 
gence deteriorates with increasing number of subdomains due to 
the lack of a coarse problem to propagate the error globally. The 
author shows that the equilibrium conditions for the singular prob- 
lems on subdomains lead to a simple and natural construction of a 
coarse problem. The construction is purely algebraic and applies 
also to systems, such as those that arise in elasticity. A conver- 
gence bound independent on the number of subdomains is proved 
and results of computational tests are reported. 19 refs., 1 tab. 


14740 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 18) Balancing 
domain decomposition on unstructured domains. Brezina, M.; 
Mandel, J. Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. (CONF-920472—Vol.2: Copper Mountain conference on iter- 
ative methods, Copper Mountain, CO (United States), 9-16 Apr 
1992). In Copper Mountain conference on iterative methods, Vol- 
ume 2. 380p. Order Number DE93004994. Source: OSTI; NTIS. 
The authors study experimentally the robustness of the Balanc- 
ing Domain Decomposition method, presented in the companion 
talk by J. Mandel, for the solution of self-adjoint, second order ellip- 
tic equations and systems. It is shown that the method behaves 
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well for unstructured domains as well as jump coefficients. The 
method also does not deteriorate when a zero order term is added. 
Experience with application to the p-version finite element method 
(with each element considered a subdomain) for three-dimensional 
problems with distorted elements is reported. Some conjectures 
based on the experimental results are formulated and several vari- 
ants of the method are discussed. The method is implemented in 
Fortran package BDD, which will be shortly made available. The 
package can handle problems in an arbitrary number of dimen- 
sions and calls user supplied routines that implement matrix-vector 
multiplications associated with subdomains. 


14741 (DOE/ER/25106—1-Vol.2, pp. 12, Paper 19) Multilevel 
Schwarz methods for the biharmonic Dirichlet problem. Xuejun 
Zhang. Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. Grant ASC-8958544. (CONF-920472—Vol.2: Copper Moun- 
tain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

The author considers the solution of the algebraic system of 
equations which result from the finite element discretization of the 
biharmonic equation. Some multilevel algorithms are designed and 
analyzed using the Schwarz framework. He considers both the 
additive and multiplicative variants of the algorithms. He gives con- 
dition number estimates for the additive algorithms and the energy 
norm estimates of the error propagation operator of the multiplica- 
tive algorithms. For a proper ordering, the iterative operators of the 
multiplicative algorithms correspond to the error propagation opera- 
tors of certain V-cycle multigrid methods. 11 refs., 5 tabs. 


14742 (DOE/ER/25106—-1-Vol.2, pp. 11, Paper 20) On the 
multilevel adaptive iterative method. Ruede, U. (Technische Uni- 
versitaet Muenchen (DE)). Front Range Scientific Computations, 
inc., Boulder, CO (United States); Colorado Univ., Denver, CO 
(United States). [1992]. (CONF-920472-Vol.2: Copper Mountain 
conference on iterative methods, Copper Mountain, CO (United 
States), 9-16 Apr 1992). In Copper Mountain conference on itera- 
tive methods, Volume 2. 380p. Order Number DE93004994. 
Source: OSTI; NTIS. 

The core of the multilevel adaptive iterative method consists of a 
relaxation scheme and an active set strategy. The active set is 
used to monitor where the iteration efficiently reduces the error. It 
is incrementally updated exploiting the current solution and the ma- 
trix structure. Arithmetic operations are restricted to the active set. 
The concept can be extended to a multilevel structure by addition- 
ally tracing the dependencies between unknowns on different 
levels. It improves the robustness and efficiency of classical multi- 
level methods; in particular it is an almost ideal supplement of 
adaptive refinement techniques. 18 refs., 2 figs. 


14743 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 21) Multilevel 
and domain decomposition methods for nonsymmetric and in- 
definite elliptic problems. Chan, T.F. (Univ. of California, Los 
Angeles (US)); Vassilevski, P.S. Front Range Scientific Computa- 
tions, Inc., Boulder, CO (United States); Colorado Univ., Denver, 
CO (United States). [1992]. (CONF-920472-Vol.2: Copper Moun- 
tain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

The authors investigate a general framework for deriving mutt- 
level and domain decomposition (DD) preconditioners based on 
minimizing the residuals in a certain (L?- or H~'-) norm exploiting 
various decompositions of the finite element spaces. This frame- 
work applies for nonsymmetric and indefinite elliptic problems as 
well as to the symmetric coercive case. Previously known methods 
(e.g the hierarchical basis, the additive multigrid method of Bram- 
ble, Pasciak, and Xu, additive and multiplicative overlapping DD 
methods, etc.) can be derived using this framework. Numerical 
results, for nonsymmetric and indefinite elliptic problems, that illus- 
trate the authors’ theory are reported. 
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14744 (DOE/ER/25106—1-Vol.2, pp. 13, Paper 22) Multilevel 
algorithms considered as Iterative methods on indefinite sys- 
tems. Griebel, M. (Technische Universitaet Muenchen (DE)). Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. (CONF- 
920472-Vol.2: Copper Mountain conference on iterative methods, 
Copper Mountain, CO (United States), 9-16 Apr 1992). In Copper 
Mountain conference on iterative methods, Volume 2. 380p. Order 
Number DE93004994. Source: OSTI; NTIS. 

For the representation of piecewise d-linear functions the author 
introduces a generating system instead of the usual finite element 
basis. It contains the nodal basis functions of the finest level of dis- 
cretization and, additionally, the nodal basis functions of all coarser 
levels of discretization. This approach enables one to work directly 
with multilevel decompositions of a function. For a partial differen- 
tial equation, the Galerkin approach results now in an indefinite 
system of linear equations which has in the 1D case only about 
twice, in the 2D case about 4/3 times and in the 3D case about 8/7 
times as many unknowns as the usual system. Furthermore, the 
indefinite system does not prossess just one but many solutions. 
However, the unique solution of the usual definite finite element 
problem can be computed from every solution of the indefinite 
problem. The author shows that modern multilevel algorithms can 
be considered as standard iterative methods over the indefinite 
system. The conjugate gradient method for the indefinite system is 
equivalent to the BPX- or MDS-preconditioned conjugate gradient 
method for the linear system which arises from the usual finite ele- 
ment basis. The Gauss-Seidel iteration applied to the indefinite 
system is equivalent to the multigrid method applied to the stan- 
dard basis system. Consequently, the Gauss-Seidel-preconditioned 
conjugate gradient method for the indefinite system is equivalent to 
MG-CG for the standard basis system. At last, the results of nu- 
merical experiments regarding the condition number and the 
convergence rates of different iterative methods for the indefinite 
system are reported. 21 refs., 1 figs., 11 tabs. 


14745 (DOE/ER/25106-1-Vol.2, pp. 8, Paper 23) Complex 
tridiagonal cyclic reduction on an IBM ES/9000-900™ VF. Wit- 
ting, K. (IBM Corp., Kingston, NY (US)). Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. (CONF-920472-Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

Cyclic reduction, one of the techniques used to solve a system 
of tridiagonal equations, yields significant speedups over Gaussian 
elimination on vector machines such as the IBM ES/9000 family. 
To achieve maximum performance on the ES/9000 model 900 ma- 
chine, it is best to access data with stride one whenever possible. 
Traditional implementations of the cyclic reduction algorithm access 
data at stride two for real data and stride four for complex data. In 
this paper the author considers techniques to improve the perfor- 
mance of cyclic reduction when it is used to solve systems of 
complex tridiagonal equations on ES/9000 model 900 machines. 
The primary technique considered is a rearrangement of data that 
allows it to be accessed with stride one. This modification yields 
good results for short precision data, but for long precision data the 
impact of stride is so severe that it is better to use Gaussian elimi- 
nation on the ES/9000-900 vector machine. Further opportunities 
for improving the performance of this implementation on a ES/ 
9000-900 are discussed. 6 refs., 6 figs., 3 tabs. 


14746 


(DOE/ER/25106-1-Vol.2, pp. 10, Paper 24) A memory- 
conserving hybrid method for solving linear systems with 
multiple right hand sides. Simoncini, V. (Univ. of lilinois, Urbana 
(US)); Gallopoulos, E. Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. DOE Contract FG02-85ER25001. Grant CCR- 


8717942;Grant SCCA 91-108. (CONF-920472—Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 





The authors propose a method for the solution of sparse linear, 
nonsymmetric systems AX = B where A is a sparse and nonsym- 
metric matrix of order n while B is an arbitrary rectangular matrix of 
order n x s with s of moderate size. The method uses a single 
Krylov subspace per step as a generator of approximations, a pro- 
jection process, and a Richardson acceleration technique. It thus 
combines the advantages of recent hybrid methods with those for 
solving symmetric systems with multiple right hand sides. Numeri- 
cal experiments indicate that provided hybrid techniques are 
applicable, the method has significantly lower memory require- 
ments and better practical performance than block versions of 
nonsymmetric solvers such as GMRES. Unlike block BCG it does 
not require the use of AT, it is not sensitive to the right hand sides 
and it can be used even when not all the elements of B are simul- 
taneously available. 17 refs., 2 tabs. 


14747 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 25) A parallel 
Lanczos method for graph partitioning. Leland, R.W. (Sandia 
National Laboratories, Albuquerque, NM (US)). Front Range Scien- 
tific Computations, Inc., Boulder, CO (United States); Colorado 
Univ., Denver, CO (United States). [1992]. (CONF-920472-Vol.2: 
Copper Mountain conference on iterative methods, Copper Moun- 
tain, CO (United States), 9-16 Apr 1992). In Copper Mountain 
conference on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

Several important mapping problems in computational science 
can be solved by partitioning of a graph into sub-graphs having 
special properties. For example, recent work in ordering of sparse 
matrices for parallel factorization and in load balancing of parallel 
computations has relied on graph partitioning to nearly minimize 
communication load. In both cases this partitioning requires the 
calculation of a few extreme eigenvectors of a matrix representing 
the graph. The matrix is sparse, unstructured and typically of order 
105, and the partitioning is ideally completed on the parallel ma- 
chine itself in a moderate fraction of the overall time, so this can 
be a very challenging computation. This paper describes a parallel 
Lanezos-based method designed to meet these requirements. 


Sophisticated convergence tracking procedures, selective orthogo- 
nalization, polynomial preconditioning and appropriate sparse data 
structures have been combined and tailored to the partitioning 
problem. Results from several applications run on a large hyper- 
cube multiprocessor are reported. 


14748 (DOE/ER/25106-1-Vol.2, pp. 9, Paper 26) Degrada- 
tion: An evaluation model for analyzing performances of 
parallel programs. Richman, S.C. (Univ. of Virginia, Charlottesville 
(US)). Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. (CONF-920472-Vol.2: Copper Mountain conference on iter- 
ative methods, Copper Mountain, CO (United States), 9-16 Apr 
1992). In Copper Mountain conference on iterative methods, Voi- 
ume 2. 380p. Order Number DE93004994. Source: OSTI; NTIS. 
A parallel performance evaluation model is proposed to predict, 
analyze, and compare the performance of parallel programs. The 
evaluation model uses a measurement called degradation. The au- 
thor defines the degradation of a parallel program, from the state 
of perfect parallelism, to be dp = (Tp — T/p)/(T/p), where T, is its 
time cost on p processors and T is its associated serial time cost. 
The definition of degradation arose from studying speedup, which 
is the classical measurement of parallel performance. The advan- 
tage of degradation over speedup is its greater suitability for 
analyzing certain parallel programs by a component analysis based 
on serial results without knowing the overall parallel time costs. 
Properties to convert speedup to degradation and vice versa are 
presented. Also, properties of degradation are presented to de- 
scribe its applications both to comparing parallel programs and to 
the component analysis. This paper gives an example of the use of 
degradation on the analysis of a group of 24 parallel programs, in 
order to compare the parallel performance of two CG-like methods 
for solving a large sparse nonsymmetric linear system. Speedup is 
compared with degradation throughout the paper. 15 refs., 1 tab. 


14749 (DOE/ER/25106—-1-Vol.2, pp. 10, Paper 27) A parallel 
ADI implementation for Navier-Stokes applications. Cline, D.D. 
(Sandia National Laboratories, Albuquerque, NM (US)); Shadid, 
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J.N.; Stagg, A.K.; Carey, G.F. Front Range Scientific Computa- 
tions, Inc., Boulder, CO (United States); Colorado Univ., Denver, 
CO (United States). [1992]. DOE Contract AC04-76DP00789. 
(CONF-920472-Vol.2: Copper Mountain conference on iterative 
methods, Copper Mountain, CO (United States), 9-16 Apr 1992). In 
Copper Mountain conference on iterative methods, Volume 2. 
380p. Order Number DE93004994. Source: OSTI; NTIS. 

Over the years, the Alternating-Direction Implicit (ADI) technique 
has proven to be a popular algorithm for the solution of the Navier- 
Stokes equations. This procedure provides a natural decoupling of 
the spatial operator in the equations so that solutions may be car- 
ried out along lines in independent directions. This feature can be 
exploited in various ways on Massively Parallel architectures to 
produce highly parallel versions of the AD! technique. As an appli- 
cation of the parallel ADI method, the authors have developed a 
highly parallel, scalable version of a Parabolized Navier-Stokes 
(PNS) code. This algorithm utilizes a spatial marching technique to 
generate solutions for steady, 3-D flows by solving a sequence of 
2-D problems. Parallel preconditioned Krylov methods are used to 
solve the distributed nonsymmetric systems which arise in the PNS 
formulation. The authors provide a brief overview of the PNS pro- 
cedure and describe the development of the parallel ADI technique 
for a MIMD hypercube configured as a two-dimensional array of 
processors. The effect of various preconditioners on the conver- 
gence and performance of the solution is discussed. 12 refs., 3 
figs., 3 tabs. 


14750 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 28) Determinis- 
tic three-dimensional neutron transport calculations on the 
connection machine. Morel, J.E. (Los Alamos National Lab., NM 
(US)); McGhee, J.M.; Olvey, L.A. Front Range Scientific Computa- 
tions, Inc., Boulder, CO (United States); Colorado Univ., Denver, 
CO (United States). [1992]. (CONF-920472-Vol.2: Copper Moun- 
tain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OST]; NTIS. 

Standard deterministic methods for solving the neutron transport 
equation use iterative techniques which are largely sequential and 
thus not compatible with massively parallel computer architectures. 
The authors have developed a new technique for solving the 3-D 
time-dependent neutron transport equation on arbitrarily-connected 
tetrahedral meshes, which is based upon an even-parity/odd-parity 
formulation of the transport equation. This formulation replaces the 
standard first-order form of the transport equation with a second- 
order form. The authors use a variation of the basic source 
iteration technique to solve their equation. In this scheme, the scat- 
tering source, which contains all of the coupling in angle and 
energy, is moved to the right side of the equation and calculated 
with the previous solution iterate. The remaining operator on the 
left side of the transport equation consists of a set of independent 
second-order diffusion-like equations for each discrete direction 
and energy group. One source iteration is completed by solving 
these equations to obtain a new solution iterate. They solve these 
diffusion-like matrices using a conjugate-gradient algorithm origi- 
nally developed by Cerutti and Trease. They have developed a 
preconditioning technique for the source iterations which is so ef- 
fective that they need only perform one source iteration per time 
step. The theoretical aspects of their method are discussed, and 
computational results are presented which demonstrate that our 
method is indeed highly parallel and well suited to the CM-2. 


14751 (DOE/ER/25106—1-Vol.2, pp. 11, Paper 29) Communi- 
cation reduction in parallel iterative linear system solvers 
on a_ distributed-memory multiprocessor. Bisseling, R.H. 
(Koninklijke/Sheli-Laboratorium, Amsterdam (NL)). Front Range 
Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. (CONF- 
920472-Vol.2: Copper Mountain conference on iterative methods, 
Copper Mountain, CO (United States), 9-16 Apr 1992). In Copper 
Mountain conference on iterative methods, Volume 2. 380p. Order 
Number DE93004994. Source: OSTI; NTIS. 

A new parallel GMRES algorithm is presented for the solution of 
general sparse nonsymmetric linear systems of equations Ax = b 
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on a distributed-memory MIMD paralle! computer with an embed- 
ded q x q square mesh communication network. The algorithm is 
based on the square block/grid distribution of the n x n matrix A, 
which is defined by the mapping of matrix element aj to processor 
(i div £, j mod q), where £ = Wq and n mod q = 0, and the corre- 
sponding vector distribution, defined by the mapping of component 
x; to processor (i div 4, i mod q). This data distribution is motivated 
by an expected reduction of communication in the sparse-matrix 
vector multiplication. The algorithm is tested by numerical experi- 
ments on a network of 400 transputers, using a test set of eleven 
matrices from the Harwell-Boeing sparse matrix collection and two 
large matrices from Markov models. The algorithm is compared ex- 
perimentally with a previously developed parallel algorithm that is 
based on the square grid matrix distribution. 12 refs., 1 fig., 3 tabs. 


14752 (DOE/ER/25106—-1-Vol.2, pp. 12, Paper 30) Parallel 
multilevel methods for transport equations. Manteuffel, T. (Univ. 
of Colorado, Denver (US)); McCormick, S.; Oliveira, S.; Yang, G.; 
Morel, J. Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United 
States). [1992]. DOE Contract FG02-90ER25086. Grant AFOSR 
86-0126;Grant DMS-8704169. (CONF-920472—Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

The focus of this paper is on parallel algorithms for solving the 
transport equations using multigrid. The relaxation scheme used is 
the Modified Linear Discontinuous scheme (MLD), which is a finite 
element method. The algorithms were implemented on the Con- 
nection Machine 2. Convergence rates and timings for these 
algorithms on the CM2 are shown. 5 refs., 4 figs., 4 tabs. 


14753 (DOE/ER/25106—1-Vol.2, pp. 8, Paper 31) A new itera- 
tive algorithm. Jianping Zhu (Mississippi State Univ., Mississippi 
State (US)). Front Range Scientific Computations, Inc., Boulder, 
CO (United States); Colorado Univ., Denver, CO (United States). 
[1992]. (CONF-920472-Vol.2: Copper Mountain conference on iter- 
ative methods, Copper Mountain, CO (United States), 9-16 Apr 
1992). In Copper Mountain conference on iterative methods, Vol- 
ume 2. 380p. Order Number DE93004994. Source: OSTI; NTIS. 

This paper presents a new iterative method for solving systems 
of algebraic equations with general coefficient matrices. Proofs of 
convergence of this new algorithm are given in the paper for two 
kinds of matrices: Matrices with |ay| = D4 |aj| and matrices whose 
eigenvalues are located in one half of the complex plane, either 
the left half or the right half plane. The new algorithm is very sim- 
ple and can be applied to systems with more general coefficient 
matrices for which some basic iterative algorithms fail to converge. 
The algorithm can be accelerated by using various kinds of 
preconditioning techniques and multigrid method for large scale ap- 
plications. Numerical examples are given in the paper to enhance 
the discussion. 6 refs. 


14754 (DOE/ER/25106-1-Vol.2, pp. 11, Paper 32) H- 
splittings and two-stage iterative methods for linear systems. 
Frommer, A. (Universitaet Karlsruhe (DE)); Szyld, D.B. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. (CONF- 
920472—Vol.2: Copper Mountain conference on iterative methods, 
Copper Mountain, CO (United States), 9-16 Apr 1992). In Copper 
Mountain conference on iterative methods, Volume 2. 380p. Order 
Number DE93004994. Source: OSTI; NTIS. 

Convergence of two-stage (inner/outer) iterative methods for the 
solution of linear systems is studied. In particular, convergence is 
studied for splittings of H-matrices. These matrices are not neces- 
sarily monotone. Conditions on the splittings are given so that the 


two-stage method is convergent for any number of inner iterations. 
37 refs. 


14755 


(DOE/ER/25106-1-Vol.2, pp. 10, Paper 33) Optimal p- 
cyclic SOR. Hadjidimos, A. (Purdue Univ., West Lafayette, IN 
(US)); Plemmons, R.J. Front Range Scientific Computations, Inc., 


Boulder, CO (United States); Colorado Univ., Denver, CO 
(United States). [1992]. Grant CCR-86-19817;Grant AFOSR-88- 
10243;Grant AFOSR-91-0163. (CONF-920472-Vol.2: Copper 
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Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

The convergence theory of the Successive Overrelaxation (SOR) 
iterative method for the solution of nonsingular linear systems Ax = 
b, when the matrix A has a block p x p partitioned p-cyclic form, is 
well documented. However, when A is singular the corresponding 
theory is far behind that for the nonsingular case. The purpose in 
this paper is to extend the block p-cyclic SOR theory to consistent 
singular systems and to apply the results to the solution of large 
scale systems arising, e.g., in queueing network problems in 
Markov analysis. Markov chains and queueing models lead to 
structured singular linear systems and are playing an increasing 
role in the understanding of complex phenomena arising in com- 
puter, communication and transportation systems. For certain 
important classes of singular problems, the authors develop a con- 
vergence theory for block p-cyclic SOR, and show how to 
repartition for optimal convergence. In the full paper, recent results 
by Kontovasilis, Plemmons and Stewart on the new concept of 
convergence of SOR in an extended sense are rigorously ana- 
lyzed. Applications to the solution of periodic Markov chains are 
discussed. 20 refs., 1 tab. 


14756 (DOE/ER/25106—1-Vol.2, pp. 7, Paper 34) Equivalence 
and similarity of pairs of multiparameter matrices over the ring 
R = C[z;,22,---Zn] arising in modelling and simulation of dy- 
namic systems. Jones, J. Jr. (Air Force Inst. of Technology, 
Wright-Patterson AFB, OH (US)). Front Range Scientific Computa- 
tions, Inc., Boulder, CO (United States); Colorado Univ., Denver, 
CO (United States). [1992]. (CONF-920472—Vol.2: Copper Moun- 
tain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
Df 93004994. Source: OSTI; NTIS. 

The main purpose of this paper is to extend the classical notions 
of equivalence and similarity of pairs of matrices to pairs of multi- 
parameter matrices over the ring R = C[2;,Z2,---,2n] of polynomials 
in several complex variables (Z;,2Z2,---,Zn) having complex numbers 
as coefficients. 


14757 (DOE/ER/25106-1-Vol.2, pp. 1, Paper 35) Workshop 
on C++ for scientific computing SIAM Copper Mountain con- 
ference on iterative methods, Copper Mountain, Colorado, 
April 9-14 1992. Quinlan, D. (Univ. of Colorado, Denver (US)). 
Front Range Scientific Computations, Inc., Boulder, CO (United 
States); Colorado Univ., Denver, CO (United States). [1992]. 
(CONF-920472-Vol.2: Copper Mountain conference on iterative 
methods, Copper Mountain, CO (United States), 9-16 Apr 1992). In 
Copper Mountain conference on iterative methods, Volume 2. 
380p. Order Number DE93004994. Source: OSTI; NTIS. 

This workshop presents and discusses several advancements in 
the use of C++ as a programming language for scientific comput- 
ing. The advantages and disadvantages are presented and 
discussed by a broad cross section of people involved in applica- 
tions of C++ to scientific applications on both vector and distributed 
memory machine architectures (particularly massively parallel ma- 
chines). The hope is to obtain significant dialogue with the 
workshop audience. The workshop format will consist of a 30 
minute introductory presentation of object oriented development of 
numerical algorithms by lan Angus. Additional shorter presenta- 
tions are made by the other panel members on their own research. 
The remaining amount of time is spent in a question and answer 
period between the panel and workshop audience. 


14758 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 36) Object ori- 
ented parallel software development. Angus, |. Front Range 
Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. (CONF- 
920472-Vol.2: Copper Mountain conference on iterative methods, 
Copper Mountain, CO (United States), 9-16 Apr 1992). In Copper 
Mountain conference on iterative methods, Volume 2. 380p. Order 
Number DE93004994. Source: OSTI; NTIS. 

Distributed memory parallel computers potentially allow for the 
solution of large computational problems that would otherwise re- 
main inaccessible. Unfortunately, the programming _ effort 





demanded by these machines forces programmers to spend an un- 
acceptablly large fraction of their time simply coding rather than 
tending to the details of their applications. This situation has arisen 
because there is limited language or compiler support to aid a pro- 
grammer's management of the parallelism. The purpose of this 
presentation is threefold: To demonstrate at a conceptual level that 
object oriented programming methods can provide a mechanism to 
efficiently control parallelism and the software engineering issues 
that parallelism engenders; To use the language C++ and Compu- 
tational Fluid Dynamics as examples of these methods successfully 
applied to numerically intensive applications; To suggest research 
directions that may prove fruitful for the advancement of object 
oriented programming and parallel processing. The author empha- 
sizes how an applications programmer can be protected from the 
complicated details of a parallel computer's architecture. The gain 
for such a programmer is that the effort of programming can be 
significantly reduced, freeing one for more productive pursuits. 


14759 (DOE/ER/25106-1-Vol.2, pp. 1, Paper 37) Local re- 
finement hypersonic code in C++. Balsara, D. Front Range 
Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. (CONF- 
920472-Vol.2: Copper Mountain conference on iterative methods, 
Copper Mountain, CO (United States), 9-16 Apr 1992). In Copper 
Mountain conference on iterative methods, Volume 2. 380p. Order 
Number DE93004994. Source: OSTI; NTIS. 

Current work is presented on a self adaptive local refinement 
PPM code for computation of hypersonic flows being developed 
jointly by Dr. Balsara and Dan Quinlan. This work combines local 
refinement work being done in C++ with an especially complicated 
explicit Euler solver. The results and experiences are presented 
and discussed. The degree of sophistication in the current work is 
the primary reason for the selection of C++ as a language. Addi- 
tionally, the use of the proposed P++ array language should allow 
for easy parallelization of the proposed final work. This work 
serves as a specific example of the use of C++ to obtain better 
methods for the solution of complicated problems than what is cur- 
rently convenient to do in other languages. 


14760 


(DOE/ER/25106—1-Vol.2, pp. 1, Paper 38) M++ array 
language extension to C++. Clarkson, D. Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. (CONF-920472-Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 


on iterative methods, Volume 2. 
DES93004994. Source: OSTI; NTIS. 
Scientific computing has splintered in the last decade into two 
parts: one using the new array language interpreters such as S, 
GAUSS, MATLAB, and MATHEMATICA; and one remaining with 
FORTRAN. Both of these have largely ignored the development of 
the C programming language. Despite obstacles, there have been 
tentative movements toward C from FORTRAN. C seems to re- 
quire a significant amount of training; acquiring FORTRAN is a less 
intimidating problem. While many researchers have stayed with 
FORTRAN, others have been turning to array languages. The abil- 
ity to write code manipulating arrays of data with a simple, intuitive 
syntax is often irresistible; many lines of FORTRAN and C code 
are replaced by a few statements. Productivity is thus improved. 
While array languages provide a convenient method for the manip- 
ulation of arrays of data, their syntax may become overburdened 
when applied to large, complicated tasks. Many researchers using 
the array languages are beginning to encounter their limitations. 
M++ is an array language extension to C++, implemented in C++ 
with no modification to the C++ compiler. M++ is a complete array 
language extension to C++ containing multi-dimensional arrays of 
all of the C++ built-in data types, along with a full range of statisti- 
cal and mathematical operators and functions. C++ is a superset of 
C, giving it and M++ access to all of the low level functionality for 
which C is well known. Translators and native compilers exist, and 
therefore M++, a non-interpretive, full featured array language with 
direct access to a powerful, low-level language, will be widely 
available. Recent work has ported M++ to the Cray YMP, if it is 


complete by the time of this workshop, these results will be pre- 
sented. 
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14761 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 39) RHALE++: 
A next generation strong shock wave physics code developed 
in C++. Peery, J.S. (Sandia National Laboratories, Albuquerque, 
NM (US)). Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. DOE Contract AC04-76DP00789. (CONF-920472-—Vol.2: 
Copper Mountain conference on iterative methods, Copper Moun- 
tain, CO (United States), 9-16 Apr 1992). In Copper Mountain 
conference on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

RHALE++ is a three dimensional, multi-material, arbitrary La- 
grangian Eulerian hydrocode. Currently, RHALE++ is being 
developed for von Neumann, vector, and MIMD/SIMD computer ar- 
chitectures. Using the object oriented features of C++ facilitates 
development on these different computer architectures since archi- 
tecture dependencies, such as inter processor communication, can 
be hidden in base classes. However, the object oriented features 
of the language can create significant losses in efficiency and 
memory utilization. Techniques, such as reference counting and 
memory management, have been developed to address efficiency 
problems that are inherent in the language. Presently, there has 
been little efficiency loss realized on CRAY, SUN, NCUBE sys- 
tems; however, chaining has been difficult to accomplish on CRAY 
systems. This talk presents the current status of using C++ as the 
development language for RHALE++ and the efficiency of the lan- 
guage on SUN, CRAY, and NCUBE systems. 


14762 (DOE/ER/25106—-1-Vol.2, pp. 1, Paper 40) P++, an 
architecture-independent software development environment. 
Quinlan, D. (Univ. of Colorado, Denver (US)). Front Range Scien- 
tific Computations, Inc., Boulder, CO (United States); Colorado 
Univ., Denver, CO (United States). [1992]. (CONF-920472-Vol.2: 
Copper Mountain conference on iterative methods, Copper Moun- 
tain, CO (United States), 9-16 Apr 1992). In Copper Mountain 
conference on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

P++ is a user environment that simplifies the development of effi- 
cient, parallel programs for large scale scientific applications. It 
permits portability across the widest variety of computer architec- 
tures. The target machines are distributed memory computers with 
different types of node architectures, but the requirements of 
shared memory computers are also addressed. P++ is a collabora- 
tive work with Max Lemke at University of Deuseldorf, Germany. 
The P++ environment is simplified using a standard language, 
C++, with absolutely no modification of the compiler. For parallel 
communication it will employ existing widely portable communica- 
tions libraries. Such an environment allows existing C++ language 
compilers to be used to develop software in the preferred serial en- 
vironment, and such software to be efficiently run, unchanged, in 
all target environments. The explicit goal of P++ is the support of 
advanced computational methods for the solution of large-scale 
computational problems. The use of P++ is restricted to the large 
class of structured grid methods for partial differential equations. 
Applications using P++ can selectively exploit the added degree of 
freedom presented by parallel processing by use of an optimization 
module within the array language interface. The authors expect the 
same parallel performance as for codes based on the traditionally 
used explicit Message Passing model. To speed the development 
of the P++ environment, the authors used an efficient, commer- 
cially available array language library, M++, developed in C++; the 
M++ array interface is also used as the P++ array interface. It is 
hoped that P++, will simplify access to these parallel machines. It 
is hoped that P++ will more generally simplify the introduction of 
structured grid methods for large scale scientific computing onto 
advanced massively parallel machines. 


14763 (DOE/ER/25106—-1-Vol.2, pp. 1, Paper 41) New ap- 
proaches for developing high-performance solid-dynamic 
simulation systems. Robinson, A.C. (Sandia National Laborato- 
ries, Albuquerque, NM (US)). Front Range Scientific Computations, 
Inc., Boulder, CO (United States); Colorado Univ., Denver, CO 
(United States). [1992]. DOE Contract ACO04-76DP00789. (CONF- 
920472-Vol.2: Copper Mountain conference on iterative methods, 
Copper Mountain, CO (United States), 9-16 Apr 1992). In Copper 


ERA Vol. 18, No. 5 469 





99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


Mountain conference on iterative methods, Volume 2. 380p. Order 
Number DE93004994. Source: OSTI; NTIS. 

Large solid dynamic shock wave physics simulations provide a 
challenge to current shared memory vector supercomputer capabil- 
ities. Parallel computing promises to provide the compute power to 
dramatically reduce the time needed to perform these simulations. 
A major challenge will be to build, at an acceptable cost, a high 
performance simulation software environment which can effectively 
utilize serial, vector and parallel machines of various types. Lead- 
ing edge software technologies provide an opportunity to develop 
scientific codes which are portable and easily optimized for a vari- 
ety of architectures. The C++ language provides a robust and 
appealing environment for improved software engineering prac- 
tices. CTH is a major production solid dynamics simulation code 
developed by Sandia National Laboratories. The code is used ex- 
tensively by other government laboratories and contractors and 
was written in Fortran 77 with a focus on performance for the Cray 
shared memory vector architecture. The next generation code, 
PCTH (Paralle CTH), is being developed. The PCTH development 
is an example of new strategies being employed for the develop- 
ment of high performance software systems at Sandia. The Parallel 
CTH team is building a production hydrocode system for massively 
parallel computers with a major emphasis on portability and the 
utilization of commercially available software components for data- 
base generation and graphics. Major portions of the PCTH system 
are written in the object oriented language C++. Topics available 
for discussion include (1) the success to date in developing a C++ 
production version of PCTH targeted for current and next genera- 
tion architectures, (2) techniques in the C++ language for 
developing more readable code, hiding machine dependencies, 
and optimizing for parallel and vector architectures, and (3) the ex- 
perience of the PCTH team in integrating commercial software 
components into the simulation system. 


14764 (DOE/ER/25106-1-Vol.2, pp. 1, Paper 42) Fully 
adaptive multilevel methods in C++. Ruede, U. (Technische Uni- 
versitaet Muenchen (DE)). Front Range Scientific Computations, 
Inc., Boulder, CO (United States); Colorado Univ., Denver, CO 
(United States). [1992]. (CONF-920472-Vol.2: Copper Mountain 
conference on iterative methods, Copper Mountain, CO (United 
States), 9-16 Apr 1992). In Copper Mountain conference on itera- 
tive methods, Volume 2. 380p. Order Number DE93004994. 
Source: OSTI; NTIS. 

Self-adaptive multilevel methods present a challenging software 
engineering problem. The goal of this project is to study: 
self-adaptive refinement, iterative solvers, and appropriate pro- 
gramming techniques for these problems. Classical programming 
practice does not provide a high enough level of abstraction to 
deal effectively with: general elliptic equations, discretization with 
various different finite element types, multilevel solution, and adap- 
tivity. The current and past and attempts to implement these 
features often got lost in the inherent complexity of such software. 
Additionally, there is an unfortunate tradeoff between flexibility and 
efficiency, because a general code must always be programmed to 
deal with the most complicated case, even when in some aspects 
the problem may be quite simple. The present study attempts to 
address these problems using features of the C++ programming 
language. Parametrized ‘constructors’ provide a natural way to 
handle dynamic memory management and help to maintain internal 
consistency. ‘Abstract data types’ and ‘encapsulation’ are used to 
split the code into manageable pieces. In particular ‘iterators’ pro- 
vide a means to isolate the memory layout and the associated 
access structures. Thus even a radical change from unstructured 
meshes back to fixed rectangular grids affects only few well- 
defined modules and will still bring back the efficiency of the 
simpler data structure. ‘Inheritance’ is used to set the data types in 
relation. This reduces the amount of coding and avoids having 
multiple copies of the same code fragments throughout the 
program. ‘Operator overloading’ and ‘virtual functions’ help to mod- 
ularize and simplify the programming. 


14765 (DOE/ER/25106—1-Vol.2, pp. 13, Paper 43) General- 
ized pulse-spectrum technique for solving inverse problems in 
microwave heating. Chen, X.A. (State Univ. of New York, Stony 
Brook (US)); Chen, Y.M. Front Range Scientific Computations, Inc., 
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Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. (CONF-920472-Vol.2: Copper Mountain confer- 
ence on iterative methods, Copper Mountain, CO (United States), 
9-16 Apr 1992). In Copper Mountain conference on iterative meth- 
ods, Volume 2. 380p. Order Number DE93004994. Source: OSTI; 
NTIS. 

The generalized pulse-spectrum technique (GPST) is applied to 
the inverse problem in microwave heating, which requires to deter- 
mine the internal temperature distribution of a non-metallic object 
under external microwave excitation. The mathematical model is 
the initial-boundary value problem of a nonlinear diffusion equation 
with time-dependent coefficients and an unknown time-dependent 
source term. Numerical sirnulations are carried out. It is found that 
the GPST iterative algorithm gives excellent results. 22 refs., 1 fig. 


14766 (DOE/ER/25106—1-Vol.2, pp. 10, Paper 44) The block 
power method for ill-posed problems. Vogel, C.R. (Montana 
State Univ., Bozeman (US)); Wade, J.G. Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. (CONF-920472-Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

An operator equation, A(f) = g, f € H', g € He (1.1), is said to be 
ill-posed in the sense of Hadamard if it is not the case that for 
each g € Hap, there exists a unique f € H, for A(f) = g, and the so- 
lution f is stable with respect to perturbations in g and the operator 
A. These equations arise in a number of applications (e.g. remote 
sensing and parameter estimation problems). Most practical linear 
ill-posed problems have a formulation (1.1) where H,, Ho are sepa- 
rable Hilbert spaces and A : H; — Hp is a compact linear operator. 
An important tool for both analysis and computation is the Singular 
Vaiue Decomposition (SVD). Regularization methods provide accu- 
rate, stable approximate solutions to (1.1) by filtering out singular 
components of the solution corresponding to small singular values 
while retaining those components corresponding to large singular 
values. In terms of the SVD of A, the singular values of A decay to 
zero at an exponential rate. To obtain accurate approximate 
solutions to (1.1), one must combine regularization with a very ac- 
curate approximation of g and A. The block power method is suited 
for multidimensional problems. A relatively small block size can be 
used. The rapid decay rate of the singular values produces large 
separations in the singular values. The block power iterates con- 
verge very quickly. In section 2, the authors review properties of 
the SVD of a compact linear operator and discuss regularization 
techniques in terms of the SVD. Section 3 deals with the block 
power method. Included is a discussion of its implementation and 
asymptotic performance for computing a partial SVD of a matrix 
with rapidly decaying singular values. The topic of section 4 is 
quasi-Newton methods for nonlinear ill-posed problems based on 
the block power method. In section 5 they present a simple numer- 
ical example. 13 refs., 2 tabs. 


14767 (DOE/ER/25106—1-Vol.2, pp. 10, Paper 45) Multipole- 
accelerated preconditioned iterative methods for solving 
three-dimensional mixed first and second kind integral equa- 
tions. Nabors, K. (Massachusetts Inst. of Technology, Cambridge 
(US)); Korsmeyer, T.; White, J. Front Range Scientific Computa- 
tions, Inc., Boulder, CO (United States); Colorado Univ., Denver, 
CO (United States). [1992]. Contract N00014-91-J-1698;Contract 
N00014-90-J-1085;Contract MIP (CONF-920472-Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

First and second kind surface integral equations with 1/r and 9/ 
8n 1/7 kernels are generated by a variety of three-dimensional en- 
gineering problems, and are typically solved using Galerkin or 
collocation schemes in which the singularities are integrated analyt- 
ically. Such approaches lead to a dense N x N matrix problem, 
which may or may not be symmetric. In this paper, the authors 
present an overlapping-block preconditioned GMRES iterative algo- 
rithm for solving the dense matrix problem, where an adaptive 
multipole algorithm is used to compute the iterates. Experimental 





evidence is given to demonstrate that in practice, the combined al- 
gorithm is nearly order N. 16 refs., 7 figs., 3 tabs. 


14768 (DOE/ER/25106—1-Vol.2, pp. 10, Paper 46) Solution of 
the Fredholm integral equation of the first kind by the general 
maximum entropy method. Chen, X.A. (State Univ. of New York, 
Stony Brook (US)). Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. Grant DMS-8811331. (CONF-920472-Vol.2: Cop- 
per Mountain conference on iterative methods, Copper Mountain, 
CO (United States), 9-16 Apr 1992). In Copper Mountain confer- 
ence on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

The Maximum Entropy Method for solving the Fredholm integral 
equation of the first kind is investigated and generalized. Numerical 
simulations on several examples of electromagnetic inverse scat- 
tering are carried out. The algorithm used is outlined and some 
computational properties are described. It is found the convergence 
of the iterative numerical algorithm of the GMEM depends on the 
selection of the initial guess of the Lagrange’s multipliers. But 
when convergence occurs, GMEM does give good results. GMEM 
also suggests a way to solve underdetermined and overdetermined 
problems. 6 refs., 2 figs. 


14769 (DOE/ER/25106—-1-Vol.2, pp. 1, Paper 47) Solving 
complex symmetric linear systems with the preconditioned 
quasi-minimal residual method. Freund, R.W. (NASA Ames Re- 
search Center, Moffett Field, CA (US)); Nachtigal, N.M. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. (CONF- 
920472-Vol.2: Copper Mountain conference on iterative methods, 
Copper Mountain, CO (United States), 9-16 Apr 1992). In Copper 
Mountain conference on iterative methods, Volume 2. 380p. Order 
Number DE93004994. Source: OSTI; NTIS. 

The recently proposed quasi-minimal residual (QMR) algorithm 
uses the nonsymmetric Lanczos algorithm with look-ahead to gen- 
erate the basis for the underlying Krylov subspace. The Lanczos 
process normally requires one multiplication by A and one by A! at 
every step, and thus naturally simplifies when A = A', with work 
and storage being roughly halved. The method thus becomes 
practicularly attractive in cases when A is symmetric. An important 
class of applications with this property are complex symmetric 
linear systems, such as the ones that arise from the numerical so- 
lution of the complex Helmholtz equation. In this talk, the authors 
briefly review some of the prior work on this subject, indicating how 
the look-ahead Lanczos algorithm simplifies, and what additional 
properties are gained from the symmetry of the matrix A. They 
present the complex symmetric versions of the QMR algorithm, 
both in its original three-term recurrence formulation, as well as in 
its recently-proposed coupled two-term recurrence formulation. 
They discuss how the preconditioners can be chosen so as to 
maintain symmetry, and they present numerical examples taken 
from physical applications. 


14770 (DOE/ER/25106—1-Vol.2, pp. 10, Paper 48) Fast itera- 
tive solution of the Helmholtz equation over 1,000 \ domains. 
Canning, F.X. (Rockwell Science Center, Thousand Oaks, CA 
(US)). Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. (CONF-920472-Vol.2: Copper Mountain conference on iter- 
ative methods, Copper Mountain, CO (United States), 9-16 Apr 
1992). In Copper Mountain conference on iterative methods, Vol- 
ume 2. 380p. Order Number DE93004994. Source: OSTI; NTIS. 
An integral equation formulation of the Helmholtz equation gener- 
ates a matrix equation with a full N x N matrix, Z. A unitary matrix 
and a fast multiplication algorithm are introduced which transforms 
Z into an N x N matrix, T. All but O[N] of the elements of T are so 
sma!! that they may be approximated by zero with negligible loss in 
accuracy. Thus, T is sparse and its dimension, N, is greatly re- 
duced from that required for a differential equation based method 
(e.g. for a 2D case, often N ~ ./Ng, where Ng is the dimension for 
the DE based method). The block LDM factorization of T is given 
by T = L D M, where L (M) is block lower (upper) diagonal and D is 
block diagonal. In the related factorization T = (LD) D~' (DM), (LD) 
and (DM) only have O[N] large elements. This gives an incomplete 
factorization, which can be calculated in O[N] operations. When 
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N>10,000, corresponding to domains larger than 1,000, applying 
iterative methods to Z generally would require over N iterations for 
an operation count of O[N°] per RHS. However, representative 
cases using T show that a splitting method based on this incom- 
plete factorization consistently converges in only a few iterations, 
for an overall operation count of O[N] per RHS. 13 refs., 3 figs. 


14771 (DOE/ER/25106—1-Vol.2, pp. 10, Paper 49) Iterative 
approaches in solving a 3-D complex vector Helmholtz equa- 
tion. Ehrlich, L.W. (Johns Hopkins Univ., Laurel, MD (US)); Silver, 
D.M. Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. Contract NO0039-89-C-0001. (CONF-920472-Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

The authors describe a finite difference method for solving a 
three dimensional complex vector Helmholtz equation. The result- 
ing linear system has a block structure which lends itself to a 
domain decomposition-like reduction, which in turn leads to inner 
and outer iteration schemes. The overall method involves several 
different iterative techniques. An ad-hoc SOR method is used to 
map the region into a simpler one. The inner iterations are per- 
formed on a matrix that is almost a finite difference matrix of a 
Helmholtz equation, except that it is mapped into a nonorthogonal 
curvilinear coordinate system and there is an FFT block needed to 
satisfy one of the boundary conditions. Conjugate Gradient 
Squared is effective on these inner iterations. The outer iterations 
are performed on a matrix which is not available but its effect on 
vectors is computable. GMRES is effective here. 


14772 (DOE/ER/25106—-1-Vol.2, pp. 1, Paper 50) Numerical 
solution of one way wave equations using a QMR-type 
method. Kern, M. (Rice Univ., Houston, TX (US)). Front Range 
Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. (CONF- 
920472-Vol.2: Copper Mountain conference on iterative methods, 
Copper Mountain, CO (United States), 9-16 Apr 1992). In Copper 
Mountain conference on iterative methods, Volume 2. 380p. Order 
Number DE93004994. Source: OSTI; NTIS. 

This talk describes a numerical method for the simulation of 
wide-angle paraxial approximations to the wave equation. They are 
known to provide a convenient description for waves that propa- 
gate around a preferred direction. For instance, in seismic 
experiments, this direction is vertical. Working in the space fre- 
quency domain reduces the problem to an evolution equation in 
depth, where the evolution operator involves the resolvent of the 
Helmholtz operator. The author has proposed a class of fourth or- 
der schemes in all three space variables, which allow controi on 
dispersion and isotropy properties. As is well known for 
Schroedinger's equation, one has to use implicit schemes, and in 
fact the author's are unitary. After discretization, he is left with a 
linear system to solve for each depth, with a complex non- 
Hermitian matrix. He solves this using a variant of the QMR 
method of Freund and Nachtigal. The approach is based on the 
classical nonsymmetric Lanczos, without any look-ahead. It avoids 
the main trouble in the bi-conjugate gradient method, namely that 
the tridiagonal matrix may be close to singular. The experience is 
that breakdown is much less likely to occur, and the simpler imple- 
mentation does not pose any real problems. 3 refs. 


14773 (DOE/ER/25106-1-Vol.2, pp. 1, Paper 51) Iterative 
methods for piecewise Hermite bicubic orthogonal spline 
collocation linear systems. Bialecki, B. (Univ. of Kentucky, Lex- 
ington (US)). Front Range Scientific Computations, Inc., Boulder, 
CO (United States); Colorado Univ., Denver, CO (United States). 
[1992]. (CONF-920472-Vol.2: Copper Mountain conference on iter- 
ative methods, Copper Mountain, CO (United States), 9-16 Apr 
1992). In Copper Mountain conference on iterative methods, Vol- 
ume 2. 380p. Order Number DE93004994. Source: OSTI; NTIS. 
When piecewise Hermite bicubic orthogonal spline collocation 
(OSC) is used to solve the Dirichlet problem for Poisson’s equation 
on a rectangle, the resulting matrices are non-symmetric. However, 
operators corresponding to these matrices are self-ajoint and posi- 
tive definite with respect to the discrete inner product generated by 
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the composite Gauss-Legendre quadrature rule. Moreover, fast di- 
rect solvers based on fast Fourier transforms have been recently 
developed for linear systems arising from the OSC discretization of 
Laplace's operator. Applications of these solvers to preconditioned 
iterative methods for the solution of linear systems arising from 
OSC approximation to elliptic self-adjoint non-separable boundary 
value problems are discussed in this paper. Although, the OSC op- 
erators corresponding to such problems are not self-adjoint with 
respect to the discrete inner product, nevertheless they are spec- 
trally equivalent to OSC Lapiace’s operator. This spectral 
equivalence makes it possible to employ a one-step Richardson- 
type method and also the corresponding one-step variational 
method which does not require a priori information for the selection 
of the acceleration parameters. 


14774 (DOE/ER/25106—-1-Vol.2, pp. 1, Paper 52) Precondi- 
tioners for spline collocation equations. Christara, C.C. (Univ. of 
Toronto, Ontario (CA)). Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. (CONF-920472-Vol.2: Copper Mountain confer- 
ence on iterative methods, Copper Mountain, CO (United States), 
9-16 Apr 1992). In Copper Mountain conference on iterative meth- 
ods, Volume 2. 380p. Order Number DE93004994. Source: OSTI; 
NTIS. 

The author studies the iterative solution of linear systems arising 
from the discretization of linear elliptic Boundary Value Problems 
(BVPs) in two or three dimensions by spline collocation. Spline col- 
location methods give rise to non-symmetric linear systems in 
general, which are diagonally dominant under certain conditions. 
We study the convergence properties of semi-iterative and conju- 
gate gradient acceleration methods applied to the system of spline 
collocation equations. The preconditioners tested include incom- 
plete factorization and SSOR for both the natural and multicolor 
orderings, Schur complement methods with nonoverlapping subdo- 
mains, as well as Schwarz methods with overlapping subdomains. 
She studies the parallelization of some of the above iterative meth- 


ods and discusses their advantages and disadvantages by trying to 
answer the question ‘how much do we have to pay to get more 


parallelism?’ The type of parallelism studied is or coarse or 
medium grain. The cases where the degree of parallelism grows 
linearly with the size of the problem in all its dimensions or in fewer 
dimensions are considered. The communication requirements of 
the methods are discussed when the methods are implemented on 
distributed memory machines. Results from the implementation of 
the methods on an iPSC/2 hypercube with up to 32 processors are 
presented. 


14775 (DOE/ER/25106—1-Vol.2, pp. 10, Paper 53) A BEPS- 
like finite-element collocation method for time dependent 
flows. Curran, M.C. (Sandia National Laboratories, Albuquerque, 
NM (US)). Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. DOE Contract AC04-76DP00789. Grant 0014-88-K- 
0370;Grant Ril-8610680. (CONF-920472-Vol.2: Copper Mountain 
conference on iterative methods, Copper Mountain, CO (United 
States), 9-16 Apr 1992). In Copper Mountain conference on itera- 
tive methods, Volume 2. 380p. Order Number DE93004994. 
Source: OSTI; NTIS. 

Advection-dominated flows occur widely in the transport of 
groundwater contaminants, the movements of fluids in enhanced 
oil recovery projects, and many other contexts. In numerical mod- 
els of such flows, adaptive local grid refinement is a conceptually 
attractive approach for resolving the sharp fronts or layers that 
tend to characterize the solutions. However, this approach can be 
difficult to implement in practice. A domain decomposition method 
developed by Bramble, Ewing, Pasciak, and Schatz, known as the 
BEPS method, overcomes many of the difficulties. The author 
demonstrates the applicability of the iterative BEPS ideas to finite- 
element collocation on trial spaces of piecewise Hermite bicubics. 
The resulting scheme allows one to refine selected parts of a spa- 
tial grid without destroying algebraic efficiencies associated with 
the original coarse grid. He applies the method to two dimensional 
time-dependent advection-diffusion problems. 14 refs., 4 figs. 


472 ERA Vol. 18, No. 5 


14776 (DOE/ER/25106-1-Vol.2, pp. 1, Paper 54) Domain 
imbedding alternating direction collocation. Cooper, K. (Wash- 
ington State Univ., Pullman (US)). Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. (CONF-920472—Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

Several schemes for solving partial differential equations over ir- 
regular regions in rectangular coordinates have involved imbedding 
the domain in a rectangle, and then have used established tech- 
niques to solve the resulting modified problem. Such a scheme is 
presented here in conjunction with an alternating direction colloca- 
tion procedure for linear elliptic partial differential equations. A 
convergence theorem and a method for adaptively choosing accel- 
eration parameters are discussed. Examples of the use of the 
scheme and comparisons with alternate solvers are presented. 


14777 (DOE/ER/25106-1-Vol.2, pp. 1, Paper 55) Iterative 
solvers for large-scale applications codes. Poole, E.L. (Cray 
Research Inc., Eagan, MN (US)); Souka, O. Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. (CONF-920472—Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

This talk describes the use of a Cray Research iterative solver 
software package (SITRSOL) in some commercial applications 
codes. The software package includes several preconditioned con- 
jugate gradient methods and is optimized for the vector and 
parallel architecture of Cray supercomputers. Implementation is- 
sues pertaining to the use of the software package in a large-scale 
application are discussed. A description of some fluids and struc- 
tures problems which have been solved using iterative methods is 
given. The comparative performance of the various preconditioners 
is discussed. 


14778 (DOE/ER/25106—1-Vol.2, pp. 12, Paper 56) CG-like 
algorithms for linear systems stemming from the FE dis- 
cretization of the advection-dispersion equation. Peters, A. 
(IBM Scientific Center, Heidelberg (DE)). Front Range Scientific 
Computations, Inc., Boulder, CO.(United States); Colorado Univ., 
Denver, CO (United States). [1992]. (CONF-920472—Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

The author tests the applicability of several state-of-the-art CG- 
like algorithms (CGNR, GMRES, BCG, QMR, CGS, TFQMR and 
Bi-CGSTAB) to linear systems stemming from the FE solution of 
the advection-dispersion equation. The relation between the pa- 
rameters of the advection-dispersion equation, discretization 
parameters, eigenvalues of the coefficient matrix and the conver- 
gence of the considered iterative methods is illustrated for a model 
problem. 19 refs., 4 figs. 


14779 (DOE/ER/25106—-1-Vol.2, pp. 10, Paper 57) A mixed- 
hybrid nodal finite element approach to the numerical 
approximation of parabolic evolution problems. Hennart, J.P.; 
Valle, E. del. Front Range Scientific Computations, Inc., Boulder, 
CO (United States); Colorado Univ., Denver, CO (United States). 
[1992]. (CONF-920472-Vol.2: Copper Mountain conference on iter- 
ative methods, Copper Mountain, CO (United States), 9-16 Apr 
1992). In Copper Mountain conference on iterative methods, Vol- 
ume 2. 380p. Order Number DE93004994. Source: OSTI; NTIS. 
In this paper, the authors describe recent applications of nodal fi- 
nite element methods to parabolic evolution problems. Nodal 
methods appeared in the decade of the 70’s in numerical reactor 
calculation. After describing them briefly, they recall the concept of 
‘nodal’ finite elements and present a mixed-hybrid approach, which 
turns out to provide their most attractive implementation. Under 
such an approach, the final discrete equations are obtained by en- 
suring balance over each cell or ‘node’ as well as the continuity 
through the edges of the scalar unknown and its corresponding 





flux (at least in the average): it leads to final algebraic equations 
with a very nice structure under a black-red ordering whereby verti- 
cal edge unknowns are numbered before horizontal edge ones. 
Iterative techniques of the adi type and direct solution methods 
have been tested for a wide range of situations from the simple 
static heat diffusion equation to the full nuclear reactor space-time 
kinetics equations. Some numerical results are presented for this 
last case. 13 refs. 


14780 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 58) Iterative so- 
lution of PDE’s using RK-4 schemes of extended stability. 
Lorber, A.A. (Univ. of Texas, Austin (US)); Carey, G.F. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. (CONF- 
920472-Vol.2: Copper Mountain conference on iterative methods, 
Copper Mountain, CO (United States), 9-16 Apr 1992). In Copper 
Mountain conference on iterative methods, Volume 2. 380p. Order 
Number DE93004994. Source: OSTI; NTIS. 

The application of four-step Runge-Kutta (RK-4) algorithms with 
extended stability ranges to the iterative solution of PDE’s contain- 
ing either physical or artificial transient terms is presented. Using 
optimization techniques, RK-4 algorithms are developed whose sta- 
bility domains meet specified requirements. In addition, algorithms 
with reduced memory requirements and which can be run on vec- 
tor/parallel computers are discussed. Numerical performance 
studies are performed using the algorithms on simple test problems 
and a representative Navier-Stokes fluid flow problem. 


14781 (DOE/ER/25106—1-Vol.2, pp. 1, Paper 7) Full discrete 
nonlinear Galerkin method. Huang Aixiang (Xi'an Jiaotong Univ. 
(CN)); Li Kaitai; He Yinnain. Front Range Scientific Computations, 
Inc., Boulder, CO (United States); Colorado Univ., Denver, CO 
(United States). [1992]. (CONF-920472-Vol.2: Copper Mountain 
conference on iterative methods, Copper Mountain, CO (United 
States), 9-16 Apr 1992). In Copper Mountain conference on itera- 
tive methods, Volume 2. 380p. Order Number DE93004994. 
Source: OSTI; NTIS. 

This paper discusses stability of the full discrete nonlinear 
Galerkin method based on the approximation inertial manifold 
method for some nonlinear evolution equation, for example, some 
nonlinear reaction equation and Navier-Stokes equations. In the 
paper the authors provide the error estimates of the approximate 
solution corresponding to this method. 


14782 (DOE/ER/25106—1-Vol.2, pp. 12, Paper 8) An experi- 
mental environment for multilevel methods. Arbesmeier, M. 
(Technische Universitaet Muenchen (DE)). Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. (CONF-920472-Vol.2: Copper 
Mountain conference on iterative methods, Copper Mountain, CO 
(United States), 9-16 Apr 1992). In Copper Mountain conference 
on iterative methods, Volume 2. 380p. Order Number 
DE93004994. Source: OSTI; NTIS. 

The Multigrid Experimental Environment is the latest result of an 
ongoing effort to design an interactive workbench for multigrid 
methods, which can be used to solve large equation systems re- 
sulting from the discretization of elliptic partial differential equations 
arising in many physical applications. It consists of a graphical edi- 
tor which allows the interactive composition and modification of 
multigrid algorithms, step by step execution and the examination 
and analysis of intermediate results by a powerful graphical tool. 
As the graphical workbench mainly is designed for educational pur- 
poses a library is available containing standard algorithms and 
model problems, that can be modified and reused to keep develop- 
ment cycles short. 9 refs., 4 figs. 


14783 (EGG-CODP-—10620(1-93)) EXCHANGE: Volume 1-93. 
Boltz, J.C. (ed.). EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Jan 1993. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE93007227. Source: OSTI; NTIS; GPO Dep. 

This report contains the following news headlines: ADPE acqui- 
sition process made easy with SRP; scientific reference material 
available; ORPS WordPerfect macro setup procedure; system 
managed storage is here; LIBSPOOL for MVS mainframe end- 
users; training center course schedule for February 1993; enjoy 
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NJOY; scientific user services staff decreased; new release of For- 
warn, a static source code analysis tool for FORTRAN programs; 
out of the cold with HEAT; coping cells from one table to another in 
word perfect; used PC equipment pool; and video training. 


14784 (ENEA-RT-INN—91-26) ENEA digital imagery system. 
Della Rocca, A.B.; Rossi, L. ENEA, Frascati (Italy). Dipt. Sviluppo 
Tecnologie di Punta. 1992. 208p. (in Italian). (RT/INN—91-26). Or- 
der Number DE93769371. Source: OSTI; NTIS (US Sales Only). 

The growth of electronics and computer science during the past 
twenty years has allowed the rapid processing of great amounts of 
information that can be found in any image. A new scientific disci- 
pline, called Image Processing, or IP, was therefore born. Its 
applications can be found in the fields of environmental protection, 
industry and biomedics. Many institutional aims of ENEA (the Ital- 
ian Agency for Energy, New Technologies and the Environment) 
are in the above mentioned fields. In order to satisfy operational 
needs, ENEA set up the ED! (ENEA Digital Imagery) system at its 
the Casaccia Research Centre (Rome) by assembling technologi- 
cally advanced hardware (H/W) and software (S/W) facilities which 
allow a wide range of operations on images. This report describes 
the EDI system general characteristics and illustrates its H/W and 
S/W components in order to facilitate the use of the system by 
non-skilled personnel. 


14785 (ENEA-RT-INN—91-42) SIESTA (Expert System for 
Statistical Analysis): Prototype functional description. Mar- 
tinelli, T.; Porceddu-Cilione, C.M.; Teolis, A.G.B.; Pileggi, A. ENEA, 
Bologna (Italy). Centro Ricerche Energia 'E. Clementel’ - Area En- 
ergia e Innovazione. 1992. 45p. (in Italian). (RT/INN—91-42). Order 
Number DE93769366. Source: OSTI; NTIS (US Sales Only). 

SIESTA (Sistema Esperto per l’analisi STAtistica dei dati) is a 
project to build an expert system that can reason statistically about 
data and can draw conclusions as a human expert would. The first 
step is the implementation of a prototype that, given a question- 
naire, can suggest simple explanations of underlying phenomena. 
This paper contains a description of the end user interface and the 
behaviour of the prototype. 


14786 (KCP—613-4864) CAD data exchange development: 
Final report. Havenhill, J.W. Allied-Signal Aerospace Co., Kansas 
City, MO (United States). Kansas City Div. Feb 1993. 56p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00613. Order Number DE93008085. Source: OSTI; 
NTIS; GPO Dep. 

The capability to automatically transfer electronic product defini- 
tion files was developed. This data exchange capability provides 
for automatic transmission of electronic files between an external 
sending site and Allied-Signal Inc., Kansas City Division (KCD), the 
receiving site. Data exchange has been completely integrated with 
internal KCD systems and requires no human intervention as in- 
coming and outgoing files are processed by several computers for 
preparation and routing over networks to the end user. 


14787 (KFK-5066) Knowledge-based systems. Models for 
representation and processing. Keller, H.B.; Weinberger, T.; 
Kugele, E.; Grosse Osterhues, B. Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Inst. fuer Angewandte Informatik (IAI); 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Schadstoff- und Abfallarme Verfahren (PSA). Oct 1992. 113p. (in 
German). Order Number DE93769227. Source: OSTI; NTIS (US 
Sales Only). 

The optimization of the operation of technical systems or pro- 
cesses, in order to avoid the production of ecologically harmful 
substances, in sense of an active conservation of the environment, 
is the aim of an innovative process-control. Besides the standard 
methods of computer science, new methods like knowledge-based 
techniques should be applied. For automatic knowledge acquisition 
and -validation learning techniques can be used. This report de- 
scribes the essential artificial intelligence knowledge representation 
techniques like logic, rules, frames and constraints with their related 
inference methods. The concepts of object-oriented programming, 
fundamental problem solving strategies and problem solving types 
in expert systems are shown. The problem of knowledge acquisi- 
tion is characterised by symbolic and neural methods. (orig.). 
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14788 (KFTI-92-39) Programme provision of the automa- 
tized polarimeter on the wire spark chamber telescope base. 
Eran, L.V.; Karasev, S.P.; Konovalov, O.G.; Pomatsalyuk, R.1.; 
Tenishev, A.Eh.; Shlyakhov, I.N. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1992. [4p.] (in Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

A programme of information reception from the magnetostriction 
wire chamber telescope on the DVK-3 (pdp type) computer and its 
processing in CAMAC standard in the real time scale was de- 
signed and tested. 3 refs.; 2 figs. (author). 


14789 (KlYal-92-9) The graphical library for technological 
process automatization. Kumshaev, S.B.; Tkachenko, E.V.; 
Geras’ko, V.N.; Spektorovskij, A.P. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1992. [19p.] (in Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The graphics library for computer-aided manufacturing and its 
subprograms are described. The developed algorithm for closed 
range stroking is realized. 8 refs.; 6 figs. (author). 


14790 (LA-SUB-93-28) Prototype PC user interface. Los 
Alamos National Lab., NM (United States). [1993]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE93008008. Source: OSTI; NTIS; 
GPO Dep. 

The conceptual model of analytical director is implemented to 
simulate a robotic analytical laboratory. In this model, the robotic 
table is represented by an abstract workbench; and the laboratory 
activities are represented by a set of primitive operations. A PC 
version user interface, is developed based on the conceptual 
model using Microsoft Windows 3.0 programming and object- 
oriented design technique. With the interface, a user can design a 
robotic procedure on conceptual level. 


14791 (LA-UR-92-3505) The evolution of cooperation in 
immune system libraries. Hightower, R. (New Mexico Univ., Albu- 
querque, NM (United States). Dept. of Computer Science); Forrest, 


S.; Perelson, A.S. Los Alamos National Lab., NM (United States). 
16 Oct 1992. 10p. Sponsored by National Science Foundation, 
Washington, DC (United States); Department of Health and Human 
Services, Washington, DC (United States). DOE Contract W-7405- 


ENG-36. Grant IRI-9157644;Grant Al28433;Grant RRO6555. 
(CONF-930587-1: 13. international conference on distributed com- 
puting, Pittsburgh, PA (United States), 25-28 May 1993). Order 
Number DE93003782. Source: OSTI; NTIS; GPO Dep. 

The immune system is a distributed and highly parallel informa- 
tion processing system. We introduce an abstract model of the 
immune system and evaluate its ability to perform a pattern recog- 
nition task. The experiments here show that simulated evolution is 
a sufficient mechanism for organizing the genetic material of the 
immune system. It is also shown that the organization of the im- 
mune system can be induced even when the fitness function is 
stochastic and the sampling noise is very high. The components of 
the immune system must work cooperatively to recognize foreign 
elements in the body, a task that we equate with performing dis- 
tributed computation. This suggests that software for distributed 
computing systems could be produced through a process of adap- 
tive evolution rather than direct programming. 


14792 (LA-UR-92-4002) Wavelet transform-vector quantiza- 
tion compression of supercomputer ocean model simulation 
output. Bradley, J.N.; Brislawn, C.M. Los Alamos National Lab., 
NM (United States). 12 Nov 1992. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930390—1: 1993 data compression conference, Snowbird, 
UT (United States), 30 Mar - 1 apr 1993). Order Number 
DE93005453. Source: OSTI; NTIS; GPO Dep. 

We describe a new procedure for efficient compression of digital 
information for storage and transmission purposes. The algorithm 
involves a discrete wavelet transform subband decomposition of 
the data set, followed by vector quantization of the wavelet trans- 
form coefficients using application-specific vector quantizers. The 
new vector quantizer design procedure optimizes the assignment 
of both memory resources and vector dimensions to the transform 
subbands by minimizing an exponential rate-distortion functional 
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subject to constraints on both overall bit-rate and encoder complex- 
ity. The wavelet-vector quantization method, which originates in 
digital image compression. is applicable to the compression of 
other multidimensional data sets possessing some degree of 
smoothness. In this paper we discuss the use of this technique for 
compressing the output of supercomputer simulations of global 
climate models. The data presented here comes from Semtner- 
Chervin global ocean models run at the National Center for 
Atmospheric Research and at the Los Alamos Advanced Comput- 
ing Laboratory. 


14793 (LA-UR-93-302) Structured adaptive mesh refine- 
ment on the connection machine. Berger, M.J. (New York Univ., 
NY (United States). Courant Inst. of Mathematical Sciences); Saltz- 
man, J.S. Los Alamos National Lab., NM (United States). [1993]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930331—1: 6. Society for Indus- 
trial and Applied Mathematics (SIAM) conference on parallel 
processing for scientific computing, Norfolk, VA (United States), 21- 
24 Mar 1993). Order Number DE93007368. Source: OSTI; NTIS; 
GPO Dep. 

Adaptive mesh refinement has proven itself to be a useful tool in 
a large collection of applications. By refining only a small portion of 
the computational domain, computational savings of up to a factor 
of 80 in 3 dimensional calculations have been obtained on serial 
machines. A natural question is, can this algorithm be used on 
massively parallel machines and still achieve the same efficien- 
cies? We have designed a data layout scheme for mapping grid 
points to processors that preserves locality and minimizes global 
communication for the CM-200. The effect of the data layout 
scheme is that at the finest level nearby grid points from adjacent 
grids in physical space are in adjacent memory locations. Further- 
more, coarse grid points are arranged in memory to be near their 
associated fine grid points. We show applications of the algorithm 
to inviscid compressible fluid flow in two space dimensions. 


14794 (LA-UR-93-303) PCG: A software package for the 
iterative solution of linear systems on scalar, vector and paral- 
lel computers. Joubert, W. (Los Alamos National Lab., NM 
(United States)); Carey, G.F. Los Alamos National Lab., NM 
(United States). [1993]. 5p. Sponsored by USDOE, Washington, 
DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Grant DABT63- 
92-C-0024. (CONF-930331-2: 6. Society for Industrial and Applied 
Mathematics (SIAM) conference on parallel processing for scientific 
computing, Norfolk, VA (United States), 21-24 Mar 1993). Order 
Number DE93007366. Source: OSTI; NTIS; GPO Dep. 

The expanded use of parallel computers heightens the need for 
numerical software which meets the joint requirements of ease of 
use, transportability across different architectures, state-of-the-art 
methods, and high megaflop rates. This study concerns the PCG 
package which is currently being developed to solve sparse sys- 
tems of linear equations by preconditioned gradient iterative 
methods. Here we briefly describe the basic design and some of 
the features of the package. Issues involved in designing the 
software to be transportable across different architectures are dis- 
cussed. Finally some preliminary timings for a model test problem 
are given to verify feasibility. 


14795 (LA-UR-93-341) Supercomputer debugging work- 
shop '92. Brown, J.S. Los Alamos National Lab., NM (United 
States). [1993]. 355p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9210293—: 
Supercomputer debugging workshop ‘92, Dallas, TX (United 
States), 7-9 Oct 1992). Order Number DE93007322. Source: 
OSTI; NTIS; GPO Dep. 

This report contains papers or viewgraphs on the following topics: 
The ABCs of Debugging in the 1990s; Cray Computer Corporation; 
Thinking Machines Corporation; Cray Research, Incorporated; Sun 
Microsystems, Inc; Kendall Square Research; The Effects of Regis- 
ter Allocation and Instruction Scheduling on Symbolic Debugging; 
Debugging Optimized Code: Currency Determination with Data 
Flow; A Debugging Tool for Parallel and Distributed Programs; An- 
alyzing Traces of Parallel Programs Containing Semaphore 
Synchronization; Compile-time Support for Efficient Data Race De- 
tection in Shared-Memory Parallel Programs; Direct Manipulation 





Techniques for Parallel Debuggers; Transparent Observation of 
XENOOPS Objects; A Parallel Software Monitor for Debugging and 
Performance Tools on Distributed Memory Multicomputers; Profiling 
Performance of Inter-Processor Communications in an iWarp Torus; 
The Application of Code Instrumentation Technology in the Los 
Alamos Debugger; and CXdb: The Road to Remote Debugging. 


14796 (MLM-3773) Comparison of operational and stan- 
dard methods for data in rectangular array. Silver, G.L. Mound, 
Miamisburg, OH (United States). 18 Feb 1993. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
88DP43495. Order Number DE93007783. Source: OSTI; NTIS; 
GPO Dep. 

The standard four-point and nine-point methods for interpolating 
data in rectangular array are compared to operational four-point and 
nine-point methods. The operational methods usually fit surfaces 
better than the standard methods. For functions that are continu- 
ous, change slowly over the region of interest, and do not contain 
extrema, one of the operational methods yields reasonable approx- 
imations to the coefficients obtained by the least squares method. 


14797 (SAND—92-2507) ETPRE User’s Manual Version 2.00. 
Roginski, R.J. Sandia National Labs., Albuquerque, NM (United 
States). Feb 1993. 70p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93008696. Source: OSTI; NTIS; GPO Dep. 

ETPRE is a preprocessor for the Event Progression Analysis 
Code EVNTRE. It reads an input file of event definitions and writes 
the lengthy EVNTRE code input files. ETPRE’s advantage is that it 
eliminates the error-prone task of manually creating or revising 
these files since their formats are quite elaborate. The user-friendly 
format of ETPRE differs from the EVNTRE code format in that 
questions, branch references, and other event tree components 
are defined symbolically instead of numerically. When ETPRE is 
executed, these symbols are converted to their numeric equiva- 
lents and written to the output files using format defined in the 
EVNTRE Reference Manual. Revisions to event tree models are 
simplified by allowing the user to edit the symbolic format and re- 
run the preprocessor, since questions, branch references, and 
other symbols are automatically resequenced to their new values 
with each execution. 


14798 (SAND—92-2918C) Parallel processor for real-time 
structural control. Tise, B.L. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930220—1: Conference on smart structures and materials, 
Albuquerque, NM (United States), 1-4 Feb 1993). Order Number 
DE93006284. Source: OSTI; NTIS; GPO Dep. 

A parallel processor that is optimized for real-time linear control 
has been developed. This modular system consists of A/D mod- 
ules, D/A modules, and floating-point processor modules. The 
scalable processor uses up to 1,000 Motorola DSP96002 floating- 
point processors for a peak computational rate of 60 GFLOPS. 
Sampling rates up to 625 kHz are supported by this analog-in to 
analog-out controller. The high processing rate and parallel archi- 
tecture make this processor suitable for computing state-space 
equations and other multiply/accumulate-intensive digital filters. 
Processor features include 14-bit conversion devices, low input- 
output latency, 240 Mbyte/s synchronous backplane bus, low-skew 
clock distribution circuit, VME connection to host computer, 
parallelizing code generator, and look-up-tables for actuator lin- 
earization. This processor was designed primarily for experiments 
in structural control. The A/D modules sample sensors mounted on 
the structure and the floating-point processor modules compute the 
outputs using the programmed control equations. The outputs are 
sent through the D/A module to the power amps used to drive the 
structure’s actuators. The host computer is a Sun workstation. An 
Open Windows-based control panel is provided to facilitate data 
transfer to and from the processor, as well as to control the operat- 
ing mode of the processor. A diagnostic mode is provided to allow 
stimulation of the structure and acquisition of the structural re- 
sponse via sensor inputs. 


14799 (SAND-92-8224, pp. 52-53) Quantum Monte Carlo 
calculations of vibrational states using massively parallel 
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computers. Glauser, W.A.; Cline, R.E. Jr.; Koszykowski M.L. San- 
dia National Labs., Albuquerque, NM (United States). [1992]. In 
Sandia combustion research technical review, 1992. 217p. Order 
Number DE93006399. Source: OSTI; NTIS. 

We have developed a parallel quantum Monte Carlo code for 
calculating excited molecular vibrational state energies. The tech- 
nique will assist the interpretation of IR spectra systems that are 
either highly coupled, highly anharmonic, or highly excited. Vibra- 
tional spectroscopies are important in combustion diagnostics. 
Combustion occurs in a harsh environment where laser-based 
techniques are typically the only nonintrusive diagnostics available. 
However, in order for vibrational spectra to be translated into tem- 
peratures, it is necessary to assign the states involved in the 
observed transitions. For stable, small species state assignment is 
typically not a problem, but for very floppy molecules, large 
molecules, or radicals we must resort to totally ab initio calcula- 
tions to guide us in interpreting the spectra. 


14800 (SAND—93-0086C) The relationship between ::opera- 
tor new and malloc. Sandia National Labs., Albuquerque, NM 
(United States). 11 Jan 1993. 2p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9303100—1: American National Standards Institute (ANSI) 
X3 information processing systems meeting, Portland, OR (United 
States), 11 Mar 1993). Order Number DE93006778. Source: OSTI; 
NTIS; GPO Dep. 

This report discusses the relationship between the New and Mal- 
loc operators used in programming C++. 


14801 (SAND—93-0164C) An improved spectral load bal- 
ancing method. Hendrickson, B.; Leland, R. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930331—4: 6. Society for Industrial and 
Applied Mathematics (SIAM) conference on parallel processing for 
scientific computing, Norfolk, VA (United States), 21-24 Mar 1993). 
Order Number DE93007582. Source: OSTI; NTIS; GPO Dep. 

We describe an algorithm for the static load balancing of scien- 
tific computations that generalizes and improves upon spectral 
bisection. Through a novel use of multiple eigenvectors, our new 
spectral algorithm can divide a computation into 4 or 8 pieces at 
once. This leads to balanced partitions that have lower communi- 
cation overhead and are less expensive to compute than those of 
spectral bisection. In addition, our approach automatically works to 
minimize message contention on a hypercube or mesh architec- 
ture. 


14802 (SKI-TR-91-13) CRYSTAL: A model of a fractured 
rock geosphere for performance assessment within SKI 
Project-90. Worgan, K. (Intera Information Technologies, Chiltern 
House, Henley-on-Thames (United Kingdom)); Robinson, P. 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Feb 
1992. [28p.] Source: OSTI; NTIS; INIS. 

A one-dimensional model of a fractured rock geosphere (CRYS- 
TAL) has been developed, which forms part of the toolkit for the 
Swedish Nuclear Power inspectorates reference repository perfor- 
mance assessment programme (Project-90). CRYSTAL predicts the 
transport of arbitrary-length decay chains by advection, diffusion 
and surface sorption in the fractures and sideways diffusion into the 
rock matrix. The model equations are solved in Laplace transform 
space, and inverted numerically to the time domain. This approach 
avoids time-stepping and consequently is numerically very efficient. 
The interface of CRYSTAL with the time-series output from a near- 
field model, such as CALIBRE, is achieved using the method of 
convolution. The response of the geosphere to delta-function inputs 
from each nuclide is combined with the time series outputs from 
the near-field, to obtain the nuclide flux emerging from the far-field. 
The method is sufficiently flexible to allow for any general time- 
series input from CALIBRE or any other near-field model. Although 
CRYSTAL was developed to handle one-dimensional transport in a 
fractured rock, the equations solved are sufficiently general for it to 
be used in other applications, e.g. in a porous system. (au). 


14803 (SKI-TR-91-18) The CALIBRE source-term code: 
technical documentation for Project-90. Robinson, P. (Iintera 
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Environmental Division, Chiltern House, Henley-on-Thames, Ox- 
fordshire (United Kingdom)); Worgan, K. Swedish Nuclear Power 
Inspectorate, Stockholm (Sweden). Mar 1992. [47p.] Source: OSTI; 
NTIS; INIS. 

A numerical model has been developed which simulates the dif- 
fusion of radionuclides from a high-level waste canister, through a 
backfill region and into a fractured rock matrix. The model includes 
chain decay and ingrowth, linear equilibrium sorption, solubility lim- 
iting and response to a redox front as it emerges from the canister 
and migrates through the near-field. Radial advection (which ap- 
proximates the advection downstream from the canister and buffer) 
is applied in the fracture, in addition to diffusion or dispersion. This 
document describes the mathematical model and numerical meth- 
ods used in developing CALIBRE, together with a number of 
verification tests which compare the results with those computed 
using analytic solutions. (au). 


14804 (SKI-TR—92-19) COLLAGE: a numerical code for 
radionuclide migration through a fractured geosphere in aque- 
ous and colloidal phases. Grindrod, P. (intera Information 
Technologies, Henley-on-Thames, Oxfordshire (United Kingdom)); 
Brown, R.C.; Nicholas, D.G. Swedish Nuclear Power Inspectorate, 
Stockholm (Sweden). Jun 1992. [21p.] Source: OSTI; NTIS; INIS. 

Describes the COLLAGE model for radionuclide migration. COL- 
LAGE models a one dimensional breakthrough problem for 
radionuclides in groundwater containing natural colloids. The pro- 
gram is written in FORTRAN 77. 


14805 (UCRL-53929-90, pp. 52-53) Image and data han- 
dling. Dittmore, C.H.; Aimonetti, W.D.; Lee, C.H.; Fields, D.J. 
Lawrence Livermore National Lab., CA (United States). 1991. In 
Nuclear test-experimental science annual report, Fiscal year 1990. 
194p. Order Number DE92014082. Source: OSTI; NTIS; INIS. 
Image data produced by the Nuclear Test - Experimental Sci- 
ence (NTES) programs are obtained by various media such as 
charge-coupled devices, scanning cameras, spectrometers, and 
oscilloscopes. After the data has been collected it must be reduced 
into a quantitative, useful form. This paper describes the renova- 
tion and expansion of the NTES image-handling capability. 
Software enhancements will continue to be used in the fututre, es- 
pecially in facilitating operations of users of Macintoshes. 1 fig. 


14806 (UCRL-ID—111559) Storage systems for national in- 
formation assets: A collaborative research project. Coyne, R.A. 
(IBM Federal Systems Div., Owego, NY (United States)); Hulen, 
H.; Watson, R. Lawrence Livermore National Lab., CA (United 
States). Mar 1992. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93007402. Source: OSTI; NTIS; GPO Dep. 

The grand challenge problems of science and industry that are 
driving computing and communications have created corresponding 
challenges in information storage and retrieval. An industry-led col- 
laborative project has been organized to investigate technology for 
storage systems that will be the future repositories for our national 
information assets. Industry participants are IBM Federal Systems 
Company, Ampex Recording Systems Division, General Atomics 
DISCOS Division, IBM Storage Systems Products Division, Maxi- 
mum Strategy Corporation, Network Systems Corporation, and 
Zitel Corporation. Industry members of the collaborative project are 
funding their own participation. Lawrence Livermore National Labo- 
ratory through its National Energy Research Supercomputer Center 
(NERSC) will participate in the project as the operational site and 
the provider of applications. The expected result is the creation of 
a National Storage Laboratory to serve as a prototype and demon- 
stration facility. It is expected that this prototype wig represent a 
significant advance in the technology for distributed storage sys- 
tems capable of handling gigabit class files at gigabit per second 
data rates. Specifically, the collaboration expects to make signifi- 
cant advances in hardware, software, and systems technology in 
the four areas of need that are identified in this paper, which are 
(1) network-attached high performance storage; (2) multiple, 
dynamic, distributed storage hierarchies; (3) layered access to stor- 
age system services; and (4) storage system management. 
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14807 (UCRL-ID-112266) Static analysis of programs with 
application to malicious code detection. Lo, R.W. Lawrence Liv- 
ermore National Lab., CA (United States). Oct 1992. 239p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93007741. Source: 
OSTI; NTIS; GPO Dep. 

The goal of this research was to develop a method of detecting 
malicious code and security-related vulnerabilities in system pro- 
grams. The Malicious Code Filter (MCF) is a programmable static 
analysis tool developed for this purpose. It allows system adminis- 
trators and security analysts to examine a program before 
installation, thereby avoiding any damage a malicious program 
might inflict. Ibis paper has addressed several issued in malicious 
code detection: We investigated and classified malicious code. 
Based on this analysis, we developed the tell-tale sign approach to 
distinguish malicious code from benign programs. The novel idea 
about tell-tale signs is that they allow us to determine whether or 
not a program is malicious without requiring a programmer to pro- 
vide a formal specification. We generalized program slicing to 
reason about tell-tale malicious properties. Program slicing pro- 
duces a bona-fide program-a subset of the original program 
behaving exactly the same with respect to the realization of a speci- 
fied property. By combining the tell-tale sign approach with program 
slicing, we can examine a small subset of a large program to con- 
clude whether or not the program is malicious. We demonstrated 
the capabilities of the tell-tale sign approach and program slicing to 
detect some common UNIX vulnerabilities. We determined how our 
approach can be defeated and developed countermeasures the 
well-behavedness check. Static analysis produces inaccurate slices 
on a program that has printer overflows, out-of-bounds array ac- 
cesses, or self-modifying code. Well-behavedness check applies 
flow analysis and verification techniques to identify such problem- 
atic cases. The MCF is designed in a modular way so that it can 
serve as a platform for further malicious code research including 
dynamic analysis and test-based detection techniques. 
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Refer also to citation(s) 11849, 11882, 11977, 12014, 12016, 
12256, 12609, 12867, 12899, 13694, 13728, 13751, 13906, 14285, 
14317, 14318, 14350, 14378, 14731, 14732, 14745, 14757, 14758, 
14760, 14762, 14763, 14806 


14808 (DOE/CE/33017-T1) The PACSAT Communications 
Experiment (PCE): Final report, August 13, 1990-February 12, 
1992. Volunteers in Technical Assistance, Arlington, VA (United 
States). 12 Feb 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG01-90CE33017. Order Number 
DE93008185. Source: OSTI; NTIS; GPO Dep. 

While VITA (Volunteers in Technical Assistance) is the recog- 
nized world leader in low earth orbiting (LEO) satellite technology 
(below 1 GHz), its involvement in communications technologies is 
to facilitate renewable energy technology transfer to developing 
countries. A communications payload was incorporated into the 
UoSat 2 satellite (Surrey Univ., UK), launched in 1984; a prototype 
satellite (PCE) was also launched Jan 1990. US DOE awarded a 
second grant to VITA to design and test the prototype ground sta- 
tions (command and field), install field ground stations in several 
developing country sites, pursue the operational licensing process, 
and transfer the evaluation results to the design of an operating 
system. This report covers the principal tasks of this grant. 


14809 (IAEA-NDS—0(rev.93/3)) Index to the IAEA-NDS- 
Documentation Series. IAEA-NDS-Documentation Series. 
Lemmel, H.D. International Atomic Energy Agency, Vienna (Aus- 
tria). Nuclear Data Section. Mar 1993. [15p.] Source: OSTI; NTIS 
(US Sales Only); INIS. 

This index lists the current versions of the IAEA-NDS-documents 
which summarize contents and formats of nuclear data libraries 
available from the IAEA Nuclear Data Section. (author). 


14810 (IAEA-NDS—0(suppl.rev.93/3)) Index to the super- 
seded documents of the IAEA-NDS-Documentation Series. 
|AEA-NDS-Documentation Series. Lemmel, H.D. International 





Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
Mar 1993. [2p.] Source: OSTI; NTIS (US Sales Only); INIS. 

This index lists those documents of the IAEA-NDS- 
documentation series that are out of date or superseded. (author). 


14811 (IAEA-NDS—7(rev.93/3)) Index of Nuclear Data 
Libraries available from the IAEA Nuclear Data Section. IAEA- 
NDS-Documentation Series. Lemmel, H.D. International Atomic 
Energy Agency, Vienna (Austria). Nuclear Data Section. Mar 1993. 
[29p.] Source: OSTI; NTIS (US Sales Only); INIS. 

This document lists more than 80 nuclear data libraries together 
with references that give more detailed information about these li- 
braries. All data and documentation references are available upon 
request from the IAEA Nuclear Data Section, free of charge. (au- 
thor). 


14812 (INIS-mf-13438) Standardizing exchange formats. 
Lemmel, H.D. (international Atomic Energy Agency, Vienna 
(Austria). Nuclear Data Section); Schmidt, J.J. 1992. [27p.] (CONF- 
880907-: 11. international CODATA conference: scientific and 
technical data in a new era, Karlsruhe (Germany), 26-29 Sep 
1988). Source: OSTI; NTIS (US Sales Only); INIS. ¢ 

An_ international network of co-operating data centres is 
described who maintain identical data bases which are simultane- 
ously updated by an agreed data exchange procedure. The 
agreement covers "data exchange formats” which are compatible 
to the centres’ internal data storage and retrieval systems which 
remain different, optimized at each centre to the available com- 
puter facilities and to the needs of the data users. Essential 
condition for the data exchange is an agreement on common pro- 
cedures for the data exchange is an agreement on common 
procedures for the data compilation, including critical data analysis 
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and validation. The systems described ("EXFOR”, "ENDF’, 
"CINDA”) are used for "nuclear reaction data”, but the principles 
used for data compilation and exchange should be valid also for 
other data types. (author). 24 refs, 4 figs. 


14813 (UCRL-JC—111017) Crossing the frontier between 
publishing and information service. Lentzner, H.L. Lawrence 
Livermore National Lab., CA (United States). 1 Jul 1992. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9209142-9: Institute of Electrical and 
Electronics Engineers (IEEE) international professional communica- 
tions conference (IPCC): crossing frontiers, Santa Fe, NM (United 
States), 30 Sep 1992). Order Number DE93002894. Source: OSTI; 
NTIS; GPO Dep. 

The changing role of libraries and librarians is discussed with re- 
spect to the use of interlinked, high-speed, digital networks and 
information dissemination methods. 
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14814 (IAEA-INFCIRC—417(E/F/R/S)) Note to the Secretariat 
from the Permanent Mission of the Czech and Slovak Federal 
Republic to the International Organizations in Vienna. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jan 1993. [12p.] (In 
English, Spanish, French, Russian). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The document reproduces the Note received by the Director Gen- 
eral from the Permanent Mission of the Czech and Slovak Federal 
Republic to the International Organizations in Vienna in connection 
with the dissolution of the CSFR on 31 December 1992. 
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Nirex Ltd, 18:12008 (R;GB) 
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Hanford Laboratories monthly activities report, October 1964, 
18:11939 (R;US) 

Hanford Laboratories monthly activities report, November 1964, 
18:11940 (R;US) 

Hanford Laboratories monthly activities report, December 1964, 
18:11941 (R;US) 

Hanford Laboratories Operation monthly activities report, Novem- 
ber 1959, 18:11900 (R;US) 

Hanford Laboratories Operation monthly activities report, October 
1960, 18:11901 (R;US) 

Hanford Laboratories Operation monthly activities report, January 
1961, 18:11902 (R;US) 

Hanford Laboratories Operation monthly activities report, February 
1961, 18:11903 (R;US) 

Hanford Laboratories Operation monthly activities report, April 
1961, 18:11904 (R;US) 

Hanford Laboratories Operation monthly activities report, May 
1961, 18:11905 (R;US) 

Hanford Laboratories Operation monthly activities report, June 
1961, 18:11906 (R;US) 

Hanford Laboratories Operation monthly activities report, July 
1961, 18:11907 (R;US) 

Hanford Laboratories Operation monthly activities report, August 
1961, 18:11908 (R;US) 

Hanford Laboratories Operation monthly activities report, Septem- 
ber 1961, 18:11909 (R;US) 

Hanford Laboratories Operation monthly activities report, October 
1961, 18:11910 (R;US) 

Hanford Laboratories Operation monthly activities report, Novem- 
ber 1961, 18:11911 (R;US) 

Hanford Laboratories Operation monthly activities report, Decem- 
ber 1961, 18:11912 (R;US) 


Hanford Laboratories Operation monthly activities report, February 
1962, 18:11913 (R;US) 

Hanford Laboratories Operation monthly activities report, March 
1962, 18:11914 (R;US) 

Hanford Laboratories Operation monthly activities report, June 
1962, 18:11915 (R;US) 

Hanford Laboratories Operation monthly activities report, July 
1962, 18:11916 (R;US) 

Hanford Laboratories Operation monthly activities report, August 
1962, 18:11917 (R;US) 

Hanford Laboratories Operation monthly activities report, Septem- 
ber 1962, 18:11918 (R;US) 

Hanford Laboratories Operation monthly activities report, October 
1962, 18:11919 (R;US) 

Hanford Laboratories Operation monthly activities report, Novem- 
ber 1962, 18:11920 (R;US) 

Hanford Laboratories Operation monthly activities report, Decem- 
ber 1962, 18:11921 (R;US) 

General Electric Co., Richland, WA (United States). Nucleonics 
Div. 

Final report on Production Test No. 105-1-MR — Poison column 
control during reactor operation, 18:12670 (R;US) 

Interim report No. 1 on Production Test 105-407-P — Pile test of 
magnesium front dummies, 18:12756 (R;US) 

General Electric Environmental Services, Inc., Lebanon, PA 
(United States) 

Coal-fueled diesel emissions control technology development: A 
status report, 18:13038 (R;US) 

General Motors Corp., Indianapolis, IN (United States). Allison 
Gas Turbine Div. 

Advanced turbine systems program, 18:12382 (R;US) 

Development of a coal-fired gas turbine cogeneration system: 
Status report, 18:12381 (R;US) 

Geo-Chemical Research Associates, Inc., Bloomington, IN 
(United States) 

Nonlinear phenomena at geological reaction fronts with energy 

applications: Final report, 18:14029 (R;US) 
Geological Survey of Finland, Espoo (Finland) 

Elemental mobility in crystalline rock around open fractures at Pal- 
mottu, 18:13792 (RA;Fl) 

Hydrogeologiset tutkimukset Outokummun Sukkulansalossa 1991, 
18:13889 (R;Fl) 

Geological Survey, Denver, CO (United States) 

Geohydrologic data from test holes UE-25 UZ #4 and UE-25 UZ #5, 
Yucca Mountain Area, Nye County, Nevada, 18:12169 (R;US) 

Simulated water-level declines caused by withdrawals from wells 
J-13 and J-12 near Yucca Mountain, Nevada, 18:12170 (R;US) 

Georgia Inst. of Tech., Atlanta, GA (United States) 

A transmission/escape probabilities model for neutral particle trans- 

port in the outer regions of a diverted tokamak, 18:14576 (R;US) 
Georgia Inst. of Tech., Atlanta, GA (United States). Fusion Re- 
search Center 

Effect of a poloidal electric field on neoclassical transport in a mul- 
tispecies tokamak plasma, 18:14577 (R;US) 

Georgia Inst. of Tech., Atlanta, GA (United States). School of 
Chemical Engineering 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, October 1, 1992—December 31, 
1992, 18:11682 (R;US) 

Georgia Tech Research Inst., Atlanta, GA (United States) 

New concepts for high efficiency energy conversion: The 
avalanche heterostructure and superlattice solar cells: Subcon- 
tract report, 1 June 1987-31 January 1990, 18:12340 (R;US) 

Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many) 

Absolute cross sections for He and Ne multiple ionization in colli- 
sions with fast, highly charged projectiles, 18:14408 (RA;DE) 

Beam-foil studies of 2s-2p- and of Rydberg-transitions in He- and 
Li-like Kr, 18:14488 (RA;DE) 

Deexcitation of single excited nuclei in the QMD model, 18:14291 
(R;DE 

Dislectrenic recombination of Ar'>+ ions involving An=0 and An=1 
transitions, 18:14410 (RA;DE) 

Dielectronic recombination of lithium-like gold, 18:14405 (RA;DE) 
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Gesellschaft fuer Schwerlonenforschung mbH, Darmstadt (Germany) 


Diffraction structures in delta electron spectra emitted in heavy-ion 
atom collisions, 18:14409 (RA;DE) 

Electrom emission from slow highly charged ions interacting with a 
metal surface, 18:14487 (RA;DE) 

Experiments with highly-charged heavy-ions performed at the 
storage ring ESR, 18:13504 (RA;DE) 

GSI research and development programme 1992 (including pro- 
gramme budget), 18:14315 (R;DE;lIn German) 

GSi-contributions to HCI-92, 18:14404 (R;DE) 

Haemolysis of human erythrocytes and changes in the fluidity of 
erythrocyte membranes as a result of irradiation with heavy 
ions, 18:13988 (R;DE;In German) 

Production below the threshold and reabsorption of neutral pions 
in the system '*°Xe+1®7Au at 44 MeV/u, 18:14316 (R;DE;In 
German) 

Radiative recombination of highly charged ions: Enhanced rates 
at low energies, 18:14411 (RA;DE) 

Recoil ions, 18:14407 (RA;DE) 

Structure and collisions of swift few-electron Bi-ions, 18:14406 
(RA;DE) 

The gas filled separator as a separation method to detect 
transuranic elements, 18:13623 (R;DE;In German) 

Velocity determination of neutron-rich projectile fragments with a 
ring-imaging Cherenkov detector, 18:13624 (R;DE;In German) 


Gestionnaires sans Frontieres (France) 
Nuclear power in Czechoslovakia, 18:12601 (RA;CS;In Slovak) 
Possible funding of power generation projects in the Slovak Re- 
public by the Investment and Development Bank, Bratislava, 
18:12602 (RA;CS;In Slovak) 
Proceedings of the ist French-Czechoslovak conference on en- 
ergy utilization, 18:12443 (R;CS;In Czech, Slovak) 


Gilbert/Commonwealth, Inc., Reading, PA (United States) 
Scaleup tests and supporting research for the development of duct 
injection technology: Topical report No. 7, Task 4.1: Testing of 
first generation mathematical model predictions; Topical report 
No. 8, Task 4.2: Testing of second generation mathematical 
model predictions, Duct Injection Test Facility, Muskingum River 
Power Plant, Beverly, OH, 18:12411 (R;US) 


GKSS-Forschungszentrum Geesthacht GmbH, Geesthacht- 
Tesperhude (Germany) 
Studies on a thallium atomic vapour filter for a Raman 
temperature-lidar, 18:13739 (R;DE;In German) 
The turbidity maximum of the Weser estuary: Measurements and 
interpretations, 18:13885 (R;DE;in German) 


Goepfert und Reimer und Partner, Beratende Ingenieure, Ham- 
burg (Germany) 

Investigations on causes and reduction of PCDD/PCDF-emissions 
at three waste incineration plants in the Federal State Schleswig 
Holstein. Modified operating conditions, plant comparison, mea- 
suring technique, sampling technique. Final report, 18:13738 
(I;DE;In German) 


Golder Associates (United Kingdom) Ltd., Maidenhead (United 
Kingdom) 
A review of factors influencing underground construction quality 
and the performance of engineered features, 18:12004 (R;GB) 


Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergli 
SSSR, Moscow (Russian Federation) 

A thermostatting system of th LUEh-2000 electron linac, 18:13578 
(RA;RU;in Russian) 

Automated complex for the Istra-56 linear accelerator drift tubes 
magnetic measurements, 18:13581 (RA;RU;in Russian) 

Calculation of an accelerating structure of a collective ion acceler- 
ator on the base of electron beam with a modulated current, 
18:13510 (RA;RU;in Russian) 

Calculation of electromagnetic fields in structures with complex 
geometry, 18:13528 (RA;RU;In Russian) 

Calculation of parameters and development of exceptional design of 
an accelerator with excitation of accelerating and focusing fields 
using anomalous Doppler effect, 18:13511 (RA;RU;In Russian) 

Charge-coupled matrix in an on-line measurement system of 
beam emittance, 18:13582 (RA;RU;In Russian) 

Discrete control of high-frequency field amplitude in a cavity res- 
onator, 18:13576 (RA;RU;In Russian) 
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Effect of parameters of a beam wave of hollow relativistic electron 
beam on emittance characteristics of ions transported by the 
beam wave, 18:13532 (RA;RU;In Russian) 

Efficient field electron source, 18:13573 (RA;RU;In Russian) 

Energy flux a defocusing wave in a ring diaphragmatic waveguide, 
18:13533 (RA;RU;In Russian) 

Field structure in a rectangular waveguide disturded by a resonance 
dielectric insertion with finite sizes, 18:13529 (RA;RU;In Russian) 

Free electrons in power gas-filled SHF channels of accelerators, 
18:13509 (RA;RU;In Russian) 

H,.-wave resonance reflection from a cylindrical metallized inho- 
mogeneity in a rectangular waveguide, 18:13580 (RA;RU;In 
Russian) 

Numerical modelling of beam dynamics in an ion injection with a 
plasma source, 18:13527 (RA;RU;In Russian) 

On charged particle acceleration in fields excited by bunch train in 
resonators with complex cross section, 18:13531 (RA;RU;In 
Russian) 

On electron subloading of a resonator at a high power level, 
18:13579 (RA;RU;In Russian) 

Optimized variant of a quadrupole focusing accelerating structure, 
18:13568 (IA;RU;In Russian) 

Program-controlled master oscillator of H-power supply system of 
the 30 MeV electron linac, 18:13571 (RA;RU;in Russian) 

Relativistic particles acceleration by a plasma wave excited by a 
high-current electron beam, 18:13530 (RA;RU;In Russian) 

Semiconductor amplifying module for ion linac HF power supply 
systems, 18:13572 (RA;RU;In Russian) 

Simple integrator of currents exceeding 0,1 wA, 18:13583 
(RA;RU;In Russian) 

Study on a resonator of an electron linac with enhanced current, 
18:13577 (RA;RU;In Russian) 

Study on breakdown and SHF-discharges in electron linac accel- 
erating structures, 18:13570 (RA;RU;In Russian) 

Study on stabilization system of the AN SSSR IYal linear accelera- 
tor meson factory initial part resonators eigenfrequency, 
18:13569 (IA;RU;In Russian) 

Study on the electron-optical system of the EhLII-L2 accelerator, 
18:13508 (IA;RU;In Russian) 

To the problem of increase of particle pulse rise rate of electron 
beam injected into azimuthal magnetic field produced by an 
electric conductor with a current, 18:13575 (RA;RU;In Russian) 

To the problem of mechanism of electron beam hydrodynamic in- 
stability in an ondulator, 18:13534 (RA;RU;In Russian) 

Vacuum system of a high-current proton injection, 18:13574 
(RA;RU;In Russian) 


Gosudarstvenny] Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (Russian Federation). Tsentral’ny] 
Nauchno-Issledovatel’skij Inst. Informatsii | Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 

A symmetrical form for equations of a nonlinear spiral magnetic, 
18:14095 (R;UA;In Russian) 

A theory of “He(7,p)SH and “He(-+y,n)°He reactions at energies be- 
low the meson production threshold, 18:14330 (R;UA) 

About excitation of round waveguide by a point current source, 
18:14097 (R;UA;In Russian) 

Characteristics of ICR-produced peripheral plasma in the 
URAGAN-3M torsatron, 18:14617 (R;UA) 

Charged particle motion in torsatrons. Part 1, 18:14615 (R;UA) 

Determination of impurity atom location in crystal materials by the 
method of channeling ion inverse scattering: Review, 18:13117 
(R;UA;In Russian) 
Diagnostic complex for the space-time analysis of energy and cur- 
rent of pulsed relativistic particles, 18:13540 (R;UA;In Russian) 
Elastic deformations and sound in anisotrope superconductors 
near critical temperature, 18:13191 (R;UA;In Russian) 

Excitation of coupled waves in plasma periodic structures by rela- 
tivistic electron beam and acceleration of charged particles, 
18:14613 (R;UA;In Russian) 

Hydrodynamic asymptotics of Green functions in magnetics with 
spontaneously broken symmetry, 18:14094 (R;UA;In Russian) 
interatomic interactions in bcc and fcc lattices of transition metals, 

18:14373 (R;UA;iIn Russian) 





GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braunschweig 


Investigation of dynamics of plasma fluxes generated by the quasi- 
stationary plasma accelerator P-50, 18:14614 (R;UA;In Russian) 

Linear antenna of an arbitrary orientation and position in cylindric 
screen, 18:14098 (R;UA;In Russian) 

Magnetic parametric radiation of a relativistic charged particle in a 
ferromagnetic with domain structure, 18:14096 (R;UA;In Russian) 

Metrological investigation of means for measuring of electron radi- 
ation parameters in LU-10 and LU-40 KhFTI accelerators, 
18:13585 (R;UA;In Russian) 

Modelling of long-living radioactive wastes radiation decontamina- 
tion by irradiation with protons of middie energies, 18:14292 
(R;UA;in Russian) 

On a nonminimal gauge interaction of a scalar field in D=2+1 
Chern-Simons-Maxwell theory, 18:14146 (R;UA) 

On fragile-plastic transition in silicides of refractory metals, 
18:13115 (R;UA;In Russian) 

On the possibility of actinide radiation reprocessing by high intensive 
neutron fluxes of different energies, 18:14353 (R;UA;in Russian) 

Particle transport analysis in torsatron configurations, 18:14616 
(R;UA) 

Phase equilibrium in a binary alloy under cascade producing irra- 
diation, 18:13116 (R;UA;In Russian) 

Possibilities of magnetic diagnostics in stellarators, 18:14618 
(R;UA;In Russian) 

Potential theory of a plasma current switch, 18:13586 (R;UA;in 
Russian) 

Program-apparatus complex for investigation of x- and y4- 
radiations generated by relativistic electrons in crystals, 
18:13644 (R;UA;In Russian) 

Superfield description of N=2 extended one-dimensional super- 
symmetric quantum mechanics, 18:14147 (R;UA) 

Three-dimensional N=4 extended supersymmetrical quantum me- 
chanics, 18:14148 (R;UA) 

To the theory of irregular auto modulation in electron beam- 
backward electromagnetic wave dynamic system, 18:13535 
(R;UA;In Russian) 

To the theory of triplet pairing in Fermi-liquid model, 18:14530 
(R;UA;In Russian) 


Gosudarstvennyj Komitet po  Ispolzovaniyu Atomnoj 
Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst. 

Asymptotic parameters of neutron diffusion in lenear-anisotropic 
scattering, 18:14351 (R;RU;In Russian) 

Chance structure of probability of induced fission of the pre- 
actinides, 18:14314 (R;RU;In Russian) 

Numerical solution of reverse heat transfer problem for heat re- 
leasing walls at remarkable temperature inhomogeneities along 
perimeter, 18:12628 (R;RU;In Russian) 


Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij 

A- hyperon polarization in p-barp-interactions at 32 GeV/c, 
18:14257 (IA;RU) 

About the proposal POLEX at UNK, 18:13602 (IA;RU) 

Anomalous chromomagnetic quark momentum in non-perturbative 
QCD and its manifestations in polarization effects, 18:14182 
(IA;RU;In Russian) 

Baecklund transformation for main chiral field problem with an ar- 
bitrary semisimple algebra, 18:14140 (R;RU) 

Calibration of |HEP-JINR neutrino detector, 18:13625 (R;RU;In 
Russian) 

Conditions of holding polarization in IHEP accelerators, 18:13526 
(IA;RU) 

CP-violation in a vector version of the SUSY SU(3),, model for 
horizontal interactions, 18:14139 (R;RU) 

Dirac equation for monopole rotator and possibility of spin flip, 
18:14143 (IA;RU;In Russian) 

Direct photons in experiment polex, 18:14258 (IA;RU) 

Effects of additional isoscalar vector bosons in e*+e~ —ff-bar pro- 
cesses at the TRISTAN and LEP energies, 18:14256 (R;RU) 
Extension of the MARS 10 program complex possibilities, 

18:14352 (R;RU;In Russian) 

Feasibilities of obtaining polarized muon beam in the UNK polar- 

ized beam channel, 18:13601 (IA;RU) 


Further study of the X(1910) meson, 18:14218 (R;RU;In Russian) 

Measurement of one-spin asymmetries in inclusive x° and n pro- 
duction at 90 deg cms in the reactions x—pT -> +°(n) + X at 40 
GeV/c, 18:14223 (IA;RU) 

Perturbation quantum chromodynamics and_ spin 
18:14184 (IA;RU) 

Polarization study, 18:14222 (IA;RU) 

Possibilities for study on azimuthal asymmetry of large transverse 
momenta muon pair production at UNK energies, 18:13600 
(IA;RU;in Russian) 

Spin effects at high energies and transferred momenta in hadronic 
reactions, 18:14183 (IA;RU;in Russian) 

t-quark single production at hadron UNK collider, 18:14219 
(R;RU;In Russian) 


Grambling State Univ., LA (United States). Dept. of Chemistry 

Correlation of stability/rheology relationship with coal properties 
and chemical additives: Second quarterly progress report, De- 
cember 15, 1988—March 15, 1989, 18:11786 (R;US) 

Correlation of stability/rheology relationship with coal properties 
and chemical additives: Quarterly progress report, June 15, 
1989-September 15, 1989, 18:11787 (R;US) 

Rheological properties essential for the atomization of coal water 
slurries (CWS): Quarterly progress report, September 15, 1992— 
December 15, 1992, 18:11795 (R;US) 


Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France) 

New control system: 
(R;FR;In French) 
New control system: 
(R;FR;In French) 
New control system: distribution of the GANICIEL functions, 

18:13563 (R;FR;In French) 
New control system: graphic interface of setting softwares, 
18:13503 (R;FR;In French) 
New control system: IMAGIN supervision in ADA, 18:13562 
(R;FR;In French) 
New control system: 
(R;FR;In French) 
New control system: solutions for CAMAC and VME integration, 
18:13561 (R;FR;In French) 

New control system: the commands of the settings equipments, 
18:13567 (R;FR;in French) 

New representations of AE-Cs| matrix. Automatical identification of 
light particles, 18:13622 (R;FR;In French) 


Groenlands Geologiske Undersoegelse, Copenhagen (Denmark) 
The geology of the continental margin off southern West Green- 
land: A re-interpretation. Final report, 18:11826 (R;DK) 


GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Braunschweig (Germany). Inst. fuer Tieflagerung 

A direct speciation of Cm(Ill) in natural aquatic systems by time re- 
solved laser-induced fluorescence spectroscopy (TRLFS), 
18:13886 (RA;DE) 

A study of solid-liquid phase equilibria of trivalent lanthanide and 
actinide ions in carbonate systems, 18:13887 (RA;DE) 

Can long-term safety of radioactive waste repositories be reliably 
proved? Methodical problems in dealing with long periods of 
time, 18:12070 (RA;DE;In German) 

Chemical effects in the mine structure. Proceedings, 18:13788 
(R;DE;In German) 

Conditioning of radioactive wastes to make them fit for ultimate 
disposal, 18:12077 (RA;DE;In German) 

Corrosion investigations and their evaluation on a laboratory scale 
and in connection with a rock salt borehole experiment, 
18:12062 (RA;DE;In German) 

Electrochemical corrosion investigations of uranium dioxide pellets 
under repository conditions, 18:12063 (RA;DE;in German) 

Geochemical modelling to be used in transport calculations for 
long-term safety analyses: state and prospects, 18:13791 
(RA;DE;In German) 

Geotechnical barriers and safety verification of underground dis- 
posal facilities, 18:12072 (RA;DE;In German) 

Gorleben long-term safety: Disposal concept, incident scenario, 
and modei calculation of radionuclide migration, 18:13790 
(RA;DE;In German) 


effects, 


ADA softwares organization, 18:13565 


displays on stations screens, 18:13566 


net communications on VAX, 18:13564 
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GSF - Forschungszentrum fuer Umwelt und Gesundhelt GmbH, Braunschweig 


Hydraulic investigations of rock salt backfill, 18:12066 (RA;DE;In 
German) 

Immobilization of actinides by means of hydroxylapatite, 18:12064 
(RA;DE;In German) 

Influence of microbial activities on the mobility of technetium and 
selenium, 18:12065 (RA;DE;In German) 

Lead adsorption in the Gorleben aquifer - model development, 
verification and validation, 18:13888 (RA;DE;in German) 

Methodology of proving long-term safety of a salt dome repository 
with existing insecurities forming the background, 18:12071 
(RA;DE;in German) 

Morsleben safety analysis, 18:12078 (RA;DE;In German) 

Nuclear energy and nuclear waste management: solutions and 
questions, 18:12068 (RA;DE;In German) 

Previous modelling of chemical effects in long-term safety analy- 
sis, and their consequences, 18:12059 (RA;DE;In German) 

Repository safety in the post-operational phase - necessary R and 
D work, 18:12075 (RA;DE;In German) 

Safety related aspects of ultimate disposal of radioactive wastes, 
18:12067 (R;DE;In German) 

Safety related aspects: priorities and solutions, 
(RA;DE;in German) 

Salt dissolution with geometry changes - calculations by means of 
the KASOMO simulation model, 18:12061 (RA;DE;In German) 
Selection criteria for brine compositions used in leaching experi- 

ments of high-level waste forms in Germany, 18:12060 (RA;DE) 

Solutions in marine evaporites. A criterion for assessing the security 
of underground disposal facilities, 18:12073 (RA;DE;in German) 

Sorption investigations of selected radionuclides based on the 
system salt/brine, 18:13789 (RA;DE;in German) 

Ultimate disposal of heat-producing radioactive wastes in salt rock 
- proximity investigations, 18:12076 (RA;DE;In German) 

Validation of models for safety assessment of high-level waste dis- 
posal in Sweden, 18:12074 (RA;DE) 

GSF - Forschungszentrum tuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany) 

Automatic handling of seismograms for microseismic monitoring of 
the Asse salt mine, 18:12079 (R;DE;In German) 

Emissions of halogenated dibenzodioxins and dibenzofurans from 
internal combustion engines running on conventional fuels, 
18:13737 (1;DE;iIn German) 

International symposium on ecotoxicology. Ecotoxicological rele- 
vance of test methods. Proceedings, 18:14019 (R;DE) 

Investigations of salt mortar containing saliferous clay, 18:13224 
(R;DE) 

SWIFT: INTERA simulator for waste injection, flow and transport. 
Version: GSF 2, 18:12080 (R;DE) 


18:12069 


H 


Hahn-Meitner-institut Berlin GmbH (Germany) 
HMI scientific publications 1991, 18:14705 (R;DE;In German) 
Halcrow Gilbert Associates Ltd., Swindon (United Kingdom) 
Fenestration 2000 - phase II: Review of advanced glazing technol- 
ogy and study of benefits for the UK. Final report, 18:12356 (R;GB) 
Hamburg Univ. (Germany). Fachbereich 12 - Physik 
Studies on a thallium atomic vapour filter for a Raman 
temperature-lidar, 18:13739 (R;DE;In German) 
Hamburg Univ. (Germany). Fachbereich 15 - Geowissenschaften 
The turbidity maximum of the Weser estuary: Measurements and 
interpretations, 18:13885 (R;DE;In German) 
Hanford Atomic Products Operation, Richland, WA (United 
States) 
Anodization of process tubes, 18:12758 (R;US) 
Disposal of 100-C effluent through ground percolation, 18:12682 
(R;US) 
Final report on Process Test MR-105-2, Orifice selection during re- 
actor operation, 18:12757 (R;US) 
Hanford Works, Richland, WA (United States) 
Final report on Production Test 105-58-P — B Pile reactivity under 
shutdown conditions, 18:12668 (R;US) 
Final report on Production Test No. 105-245-P — Effectiveness of 
cadmium coated splines, 18:12669 (R;US) 
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Final report on Production Test 105-8-P -— Film formation, 
18:12754 (R;US) 
Interim report on pile graphite sampling production tests pile 
graphite expansion, 18:12755 (R;US) 
Irradiation Processing Department, monthly record report, Febru- 
ary, 1960, 18:12761 (R;US) 
Hawaii Dept. of Business, Economic Development and Tourism, 
Honolulu, HI (United States) 
Hawaii Energy Strategy program: Annual report, 1992, 18:12891 
(R;US) 
Heidelberg Univ. (Germany). Physikalisches Inst. 
Jets in Z’ decays, 18:14215 (R;DE) 
Helsinki Univ. (Finland) 
Building materials as sources of indoor exposure to ionizing radia- 
tion, 18:14009 (R;Fl) 
Helsinki Univ. of Technology, Otaniemi (Finland) 
Advanced energy systems and technologies - National R and D 
programme: Annual report 1992, 18:12349 (R;Fl) 
Computational and experimental studies on large scale solar heat- 
ing, 18:12333 (R;Fl) 
Studies on the parametric decay of waves in fusion plasmas, 
18:14652 (R;Fl) 
Helsinki Univ. of Technology, Otaniemi (Finland). Dept. of En- 
ergy Engineering 
A computational approach to the penetration of gaseous pollutants 
into buildings: Part 1: Single family house, 18:12996 (R;Fl) 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Ther- 
mal Engineering 
A literature review of building related simulation models, 18:12997 
(R;Fl) 
Horizon Data Corp., Reston, VA (United States) 
Interagency Advanced Power Group Steering Group meeting min- 
utes, 18:13693 (R;US) 
Hydrocarbon Research, Inc., Princeton, NJ (United States) 
Bench-scale development of coal/oil co-processing technology: 
Final summary report, 18:11660 (R;US) 


Idaho Dept. of Health and Welfare, Boise, ID (United States). 
Div. of Environmental Quality 

Remedial action plan and site design for stabilization of the inac- 
tive uranium mill tailings site at Lowman, Idaho: Remedial 
action selection report for the Lowman UMTRA project site, 
Idaho: Final report, 18:12237 (R;US) 

idaho Univ., Moscow, ID (United States) 

Effect of thiamine hydrochloride on the redox reactions of iron at 
pyrite surface: [Fourth quarterly techical progress report, 
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18:12373 (R;US) 

An inverted AlGaAs/GaAs patterned-Ge tunnel junction cascade 
concentrator solar cell: Final subcontract report, 1 January 
1991-31 August 1992, 18:12341 (R;US) 

Analysis of interfaces using second harmonic generation and sum 
frequency generation, 18:13134 (RA;US) 

Application of solar energy to surface modification processes, 
18:12357 (RA;US) 

Atmoistic inorganic film formation by reactive and nonreactive 
PVD techniques, 18:13126 (RA;US) 

Basic studies of 3-5 high efficiency cell components: Annual sub- 
contract report, 15 August 1989-14 August 1990, 18:12346 
(R;US) 

Batteries and fuel cells, 18:12884 (RA;US) 

Characterization of surfaces: Current status of surface structure 
determination, 18:13130 (RA;US) 

Compositional analyses of surfaces and thin films by electron and 
ion spectroscopies, 18:13273 (RA;US) 

Conducting polymers in energy and transportation technologies, 
18:13243 (RA;US) 

Electrochemical deposition techniques, 18:13125 (RA;US) 

Fundamental studies of defect generation in amorphous silicon 
alloys grown by remote plasma-enhanced chemical-vapor depo- 
sition (Remote PECVD): Annual subcontract report, 1 
September 1990-31 August 1991, 18:13244 (R;US) 

Growth mechanisms and characterization of hydrogenated 
amorphous- silicon-alloy films: Annual subcontract report, 14 
February 1991-13 February 1992, 18:12342 (R;US) 

High-energy ion implantation of materials, 18:13127 (RA;US) 

Interfacial microchemical characterization needs in surface pro- 
cessing, 18:13274 (RA;US) 

Local order and bonding primarily using EXAFS and SEXAFS, 
18:13135 (RA;US) 

Lubricating and wear surfaces, 18:13132 (RA;US) 

Measurement of the radiative transport properties of reticulated 
alumina foams, 18:12361 (R;US) 

New concepts for high efficiency energy conversion: The 
avalanche heterostructure and superlattice solar cells: Subcon- 
tract report, 1 June 1987-31 January 1990, 18:12340 (R;US) 

New Ill-V cell design approaches for very high efficiency: Annual 


subcontract report, 1 August 1990-31 July 1991, 18:12347 
(R;US) 


Non-H2Se, ultra-thin CIS devices: Annual subcontract report, 10 
March 1992—9 November 1992, 18:12345 (R;US) 

Organized molecular assemblies, 18:13133 (RA;US) 

Panel on corrosion protection, 18:13131 (RA;US) 

Photoelectrochemical systems, 18:12339 (RA;US) 

Plasma-aided manufacturing, 18:13061 (RA;US) 

Polymer-metal(oxide) interfaces, 18:13242 (RA;US) 

Research on high efficiency, large-area CulnSe2-based thin-film 
modules: Annual subcontract report, 1 May 1991-30 April 1992, 
18:12344 (R;US) 

Research on stable, high-efficiency amorphous silicon multijunc- 
tion modules: Annual subcontract report, 1 December 1991-31 
October 1992, 18:12343 (R;US) 

Role of polycrystallinity in CdTe and CulnSe2 photovoltaic cells: 
Annual subcontract report, 1 April 1991-31 March 1992, 
18:12348 (R;US) 

Sol-gel coatings for energy-related materials, 18:13240 (RA;US) 

Status of surface modification for minimizing dirt retention: Orga- 
nized monomolecular assemblies, 18:13241 (RA;US) 

Status report on renewable energy in the States, 18:12957 (R;US) 

Summary information and data sets for NREL’s Solar Radiation 
Research Laboratory, 1981-1991, 18:12334 (R;US) 

Surface modification techniques: A summary report, 18:13136 
(RA;US) 

Surface treatments with ion beam assisted deposition, 18:13128 
(RA;US) 

The impact of surface processing on the fabrication and perfor- 
mance of thin-film, multilayer solar collectors, 18:12338 (RA;US) 


National Research Council, Washington, DC (United States). 
Panel on Coupled Hydrologic/TectonicHydrothermal Sys- 
tems at Yucca Mountain 

Ground water of Yucca Mountain: How high can it rise?: Final re- 
port, 18:12105 (R;US) 

Nebraska Univ., Lincoin, NE (United States). Dept. of Physics 
and Astronomy 

Dynamics of collision processes: Progress report, August 1, 
1992—July 31, 1993, 18:14371 (R;US) 


Neckarwerke Elektrizitaetsversorgungs-AG, Esslingen (Ger- 
many) 

Walheim power station, unit 2. Demonstration plant for the 
reduction of NO,-emissions from slag tap furnaces with ash re- 
circulation. Final report, 18:12422 (1;DE;in German) 

Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands) 

Analysis of loss-of-coolant and loss-of-flow accidents in the diver- 
tor cooling system of NET/ITER: Paper submitted to ISFNT-2, 
Karlsruhe, 2-7 June 1991 (international Symposium on Fusion 
Nuclear Technology), 18:14660 (R;NL) 

ECNJEFI. A JEFI based 219-group neutron cross-section library: 
User’s manual, 18:14350 (R;NL) 

Energy self-shielding and SED/SAD effects in sensitivity calcula- 
tions of a NET shielding blanket, 18:14659 (R;NL) 

Experiments in a 600m borehole in the Asse Il salt mine: 2nd 
Progress report, July-December 1991, 18:12046 (R;NL) 

Experiments in a 600m borehole in the Asse Il salt mine: 3rd 
Progress report, January-June 1992, 18:12047 (R;NL) 

Experiments in the HAW project: Progress report, ECN contribu- 
tion, 2nd half 1991, 18:12048 (R;NL) 

Minimizing the integrated collective radiation dose and the trans- 
mutation of long-lived nuclear waste, 18:12049 (R;NL) 

Neural networks for sensor validation and plant-wide monitoring, 
18:12665 (R;NL) 

Neutron capture cross-section of fission products in the European 
activation file EAF-3: Presented at the NEA Specialists’ Meeting 
on Fission Product Nuclear Data, JAERI, Japan, 25-27 May 
1992, 18:14275 (R;NL) 

Non-equilibrium entropy in excited nuclei, 18:14274 (R;NL) 

On-line plant-wide monitoring using neural networks: Paper sub- 
mitted to 8th Power Plant Dynamics, Control and Testing 
Symposium, May 27-29, 1992, Knoxville, Tennessee, USA, 
18:12667 (R;NL) 

Phase relations in the SrO-SiO2-ZrO2 system: The system SrO- 
SiOz. 1, 18:13175 (R;NL) 

Progress report 1991 on fusion technology tasks, 18:14658 (R;NL) 
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Netherlands Energy Research Foundation (ECN), Petten (Netherlands) 


Selection of hidden layer nodes in neural networks by statistical 
tests, 18:12666 (R;NL) 

Status of radiation damage dosimetry for fusion materials testing 
in reactors, 18:14661 (R;NL) 

The PASC-3 code system and the UNIPASC environment: Con- 
tributed paper to the SCALE-4 Seminar on September 17-19, 
1991, OECD NEA Data Bank, Saclay, France, 18:12609 (R;NL) 

The standard molar enthalpies of formation of SrZrSigO7(s) and 
SrgZrSis0,9(s), 18:13173 (R;NL) 

The thermochemical properties of BagB2O¢(s), 18:13174 (R;NL) 

New Mexico Health and Environment Dept., Santa Fe, NM 
(United States). Environmental Improvement Div. 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings site at Ambrosia Lake, New 
Mexico: Volume 1, Text, Appendices A, B, and C: Final report, 
18:12240 (R;US) 

New Mexico Univ., Albuquerque, NM (United States). Center for 
Micro-Engineered Ceramics 

Advanced NMR-based techniques for pore structure analysis of 
coal: Quarter report No. 4, 1 October 1992-30 December 1992, 
18:11711 (R;US) 

New York Univ., NY (United States). Courant inst. of Mathemati- 
cal Sciences 

Boundary plasma modelling for ITER: Progress report, July 1, 
1992—December 31, 1992, 18:14657 (R;US) 

Nordisk Gasteknisk Center, Hoershoim (Denmark) 

Assessment of nitrous acid formation in exposure chambers, 
18:12990 (R;DK) 

Studies of human exposure pertaining to effects on the respiratory 
system of short-term exposure to NO2: A meta analysis, 
18:14021 (R;DK;in Danish) 

North Carolina Agricultural and Technical State Univ., Greens- 
boro, NC (United States). Dept. of Chemical Engineering 

Thermodynamic and rheological properties of solid-liquid systems 
in coal processing: Quarterly technical report, March 1, 1992— 
May 31, 1992, 18:11685 (R;US) 

Thermodynamic and rheological properties of solid-liquid systems 
in coal processing: Quarterly technical report, June 1, 1992— 
August 31, 1992, 18:11686 (R;US) 

Thermodynamic and rheological properties of solid-liquid systems 
in coal processing: Quarterly technical report, September 1, 
1992—November 30, 1992, 18:11687 (R;US) 

North Carolina State Univ., Raleigh, NC (United States) 

Fundamental studies of defect generation in amorphous silicon 
alloys grown by remote plasma-enhanced chemical-vapor depo- 
sition (Remote PECVD): Annual subcontract report, 1 
September 1990-31 August 1891, 18:13244 (R;US) 

[Band electronic structures and crystal packing forces]: Progress 
report, [March 1992—February 1993], 18:13217 (R;US) 

North Carolina State Univ., Raleigh, NC (United States). Dept. of 
Chemistry 

Theoretical studies of surface reactions on metals and electronic 
materials: Progress report, October 1, 1990-—January 31, 1993, 
18:13295 (R;US) 

North Dakota Univ., Grand Forks, ND (United States). Energy 
and Environmental Research Center 

A low-NO, (radiant) surface burner, 18:12396 (RA;US) 

A new approach for clean use of coal for space heating, 18:11770 
(RA;US) 

A novel process for preparation of high-loaded coal-water fuel, 
18:11642 (RA;US) 

A pressurized fluid-bed gasifier for power generation in IGCC from 
brown coal, 18:12379 (RA;US) 

A promising approach for fine coal beneficiation: Selective ag- 
glomeration using light hydrocarbons, 18:11622 (RA;US) 

Advanced Combined Cycle, 18:12376 (RA;US) 

Approach to reduce air pollution in CSFR, especially of sulfur diox- 
ide emissions, 18:12399 (RA;US) 

Atmospheric pollution in opencast mines of SHR, 18:11762 (RA;US) 

Characteristics and treatability of coal processing and utilization 
wastewaters, 18:11721 (RA;US) 

Charles University air pollution regional scale model, 18:12400 
(RA;US) 

Clean coal solid fuel for domestic use in Poland, 18:11771 (RA;US) 
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Clean fuel option in China - the application of CWF, 18:11620 
(RA;US) 

Coal briquetting: An environmental and commercial challenge, 
18:11619 (RA;US) 

Coal-fired vitrification process for recycling boiler fly ash, 18:12392 
(RA;US) 

Coal-water fuel storage and handling in power plants, 18:11617 
(RA;US) 

Coal-water fuels, 18:11618 (RA;US) 

Complex system for coal quality determination, 18:11700 (RA;US) 

Comprehensive characterization of residuals for utilization and 
disposal, 18:11717 (RA;US) 

Conventional and advanced coal cleaning technology: Application 
to low rank coal, 18:11614 (RA;US) 

Desalination plant at Debiensko, Poland: Mine drainage water 
treatment engineering for zero discharge, 18:11722 (RA;US) 

Development of advanced small-scale coal combustion systems 
using vortex technology, 18:12374 (RA;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, Aprit+-June 1992, 18:11652 (R;US) 

Energy efficiency of a pressurized fluidized bed (PFB) combustor, 
combined cycle power plant, 18:11772 (RA;US) 

European experience in surface mine reclamation, 18:11761 
(RA;US) 

Financial issues of energy (power sector) development, 18:11815 
(RA;US) 

Flyash research and utilization in Canada, 18:11718 (RA;US) 

French experience in coal-washing-plant residues: The Emile 
Huchet story, 18:11615 (RA;US) 

IGCC - one of the possibilities of Czechoslovak coal resources uti- 
lization, 18:11639 (RA;US) 

Incineration and total recycling of wastes from tannery industry by 
fluidized bed, 18:13008 (RA;US) 

Influence of temperature on NO, emissions in the combustion of 
Kolubara lignite, 18:12397 (RA;US) 

Management of residues from advanced coal-use technologies, 
18:11719 (RA;US) 

Model research on hot gas cleaning with molten slag, 18:12394 
(RA;US) 

Nonfuel use of coal - Northern Bohemian coal as a source of hu- 
mic acids, 18:11698 (RA;US) 

Overview of key issues in mine land reclamation in western North 
America, 18:11760 (RA;US) 

Perspective from the world banking community on eastern financ- 
ing of energy and environment projects, 18:11814 (RA;US) 

PFBC - the leading clean coal technology for the future, 18:12375 
(RA;US) 

Pipeline transportation of upgraded low-rank coal-water fuels, 
18:11766 (RA;US) 

Potential of coal gasification for the power plant of the future, 
18:12378 (RA;US) 

Pre-combustion pulverized coal in situ desulfurization, 18:12401 
(RA;US) 

Research into the formation and destruction of N-species from 
coal combustion - results from pulverized fuel and pressurized 
fluidized-bed combustion facilities, 18:12398 (RA;US) 

Scientific basis for waste disposal, 18:11720 (RA;US) 

Second-generation pressurized fluidized bed combustion, 
18:12377 (RA;US) 

Selective catalytic reduction (SCR) of nitrogen oxides: Pilot study 
of high-level NO, reduction, 18:12395 (RA;US) 

Studies on surface properties of coal-pyrite, 18:11641 (RA;US) 

Technical control procedures focused on coal utilization, ecologi- 
cal attitudes, and safety in the industry, 18:12402 (RA;US) 

The application of pressure-electrochemical dewatering in coal 
preparation, 18:11621 (RA;US) 

The automated control of centralized heat supply, 18:12380 
(RA;US) 

The development and adoption of hybrid-fluid firing-system, 
18:11773 (RA;US) 

The implications of the European Community’s energy and environ- 
ment law for the Czechoslovak coal industry, 18:12938 (RA;US) 





Nuclear Regulatory Commission, Washington, DC (United States). Div. of 


The potential of air-sparged hydrocyclone flotation in environmen- 
tal technology, 18:11623 (RA;US) 

The Shell Coal Gasification Process: The clean and efficient tech- 
nology for power from coal, 18:11640 (RA;US) 

Upgrading Yugoslavian lignite to concentrated coal-water fuels, 
18:11616 (RA;US) 

Use of a fluidized-bed ion exchange system for removal of heavy 
metals from wastewaters, 18:13253 (RA;US) 

Utilization of fly ash from coal-fired electrical power plants in East- 
ern Europe, 18:12393 (RA;US) 

What methods should be used to reduce sulfur dioxide pollution, 
18:11624 (RA;US) 


Northeastern Univ., Boston, MA (United States) 

Control of coal combustion SO2 and NO, emissions by in-boiler 
injection of CMA: First quarterly project status report, 1 October 
1992-31 December 1992, 18:12421 (R;US) 

Effects of calcium magnesium acetate on the combustion of coal- 
water slurries: Thirteenth Quarterly project status report, 1 
September 1992-30 November 1992, 18:11792 (R;US) 


Notre Dame Univ., IN (United States). Dept. of Civil Engineering 
and Geological Sciences 
Hydrodynamic controls on particle transport through heterogeneous 
porous media: Technical progress report, 18:14035 (R;US) 


Nuclear Energy Agency, 75 - Paris (France) 

A mechanistic approach to the generation of sorption databases, 
18:13801 (RA;XN) 

A suggested approach toward measuring sorption and applying 
sorption data to repository performance assessment, 18:13803 
(RA;XN) 

Broad economic impact of nuclear power, 18:12604 (R;XN) 
Compilation and comparison of radionuclide sorption databases 
used in recent performance assessments, 18:13798 (RA;XN) 
Conceptual adsorption models and open issues pertaining to per- 

formance assessment, 18:13805 (RA;XN) 

Laboratory Eh simulations in relation to the Redox conditions in 
natural granitic groundwaters, 18:13804 (RA;XN) 

Nuclear power economics and technology: an overview, 18:12603 
(R;XN) 

On the derivation of a sorption database, 18:13802 (RA;XN) 

Radionuclide sorption from the safety evaluation perspective, 
18:13797 (R;XN) 

Severe accident 
18:12634 (R;XN) 

The International INTRAVAL project. Phase 1, test case 13: Experi- 
mental study of brine transport in porous media, 18:13795 (R;XN) 

The International INTRAVAL project. Phase 1 case 8: The Alliga- 
tor rivers natural analogue, 18:13796 (R;XN) 

The NEA sorption data base (SDB), 18:13799 (RA;XN) 

The periodic safety review of nuclear power plants. Practices in 
OECD countries, 18:12635 (R;XN) 

The selection and use of a sorption database for the geosphere 
model in the Canadian nuclear fuel waste management pro- 
gram, 18:13800 (RA;XN) 
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Nuclear Regulatory Commission, King of Prussia, PA (United 
States). Region | 
NRC TLD Direct Radiation Monitoring Network: Progress report, 
July-September 1992: Volume 12, No. 3, 18:12840 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United States) 
Atomic Safety and Licensing Board Panel annual report, fiscal 
year 1991, 18:12596 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering 

Chemical composition and RTwjpr determinations for Midland weld 
WF-70, 18:12541 (R;US) 

Heavy-Section Steel Technology Program: Semiannual progress 
report, October 1991—March 1992: Volume 9, No. 1, 18:12645 
(R;US) 

Posttest destructive examination of the steel liner in a 1:6-scale re- 
actor containment model, 18:12646 (R;US) 

Proceedings of the second NRC/ASME symposium on pump and 
valve testing errata: Supplement 1, 18:12644 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of Information and Publications 
Services 

NRC regulatory agenda: Quarterly report, October-December 
1992: Volume 11, No. 4, 18:12593 (R;US) 

Nuclear Regulatory Commission issuances, July 1992: Volume 
36, No. 1, 18:12591 (R;US) 

Nuclear Regulatory Commission issuances, September 1992: Vol- 
ume 36, No. 3, 18:12592 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 

States). Div. of High-Level Waste Management 

Sensitivity and uncertainty analyses applied to one-dimensional 
radionuclide transport in a layered fractured rock: Evaluation of 
the Limit State approach, Iterative Performance Assessment, 
Phase 2: Volume 2, 18:12109 (R;US) 

Staff Technical Position on geological repository operations area 
underground facility design: Thermal loads, 18:12108 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Low-Level Waste Management and Decom- 
missioning 

National profile on commercially generated low-level radioactive 
mixed waste, 18:12110 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Radiation Protection and Emergency Pre- 
paredness 

Risk-based Inspection Guide for the Susquehanna Station HPCI 
system, 18:12853 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Reactor Controls and Human Factors 

Lessons learned from the special inspection program for 
emergency operating procedures: Conducted October 1988— 
September 1991, Supplement No. 1, 18:12841 (R;US) 

Operator licensing examiner standards: Revision 7, 18:12595 
(R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Reactor Projects, Iii, IV, V 

Review and assessment of non-power reactor (NPR) inspection 
schedules, 18:12845 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications 
Health risk assessment of irradiated topaz, 18:14007 (R;US) 
Occupational radiation exposure at commercial nuclear power re- 
actors and other facilities, 1990: Twenty-third annual report: 
Volume 12, 18:12839 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Safeguards and Transportation 

Locking systems for physical protection and control, 18:12272 
(R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Safety Issue Resolution 

Decision making under uncertainty: An investigation into the appli- 
cation of formal decision-making methods to safety issue 
decisions, 18:12850 (R;US) 

SAPHIRE technical reference manual: IRRAS/SARA Version 4.0, 
18:12856 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Research 

Full-length fuel rod behavior under severe accident conditions, 
18:12849 (R;US) 

Magnitude and reactivity consequences of moisture ingress into 
the modular High-Temperature Gas-Cooled Reactor core, 
18:12855 (R;US) 

Modular high-temperature gas-cooled reactor short-term thermal 
response to flow and reactivity transients, 18:12851 (R;US) 

MORECA-2: Interactive simulator for modular high-temperature 
gas-cooled reactor core transients and heatup accidents with 
ATWS options, 18:12854 (R;US) 

Severe Accident Research Program plan update: Revision 1, 
18:12842 (R;US) 

Uncertainty analysis of minimum vessel liquid inventory during a 
small-break LOCA in a B&W Plant: An application of the CSAU 
methodology using the RELAPS5S/MOD3 computer code, 
18:12847 (R;US) 
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VICTORIA: A mechanistic model of radionuclide behavior in the 
reactor coolant system under severe accident conditions: Revi- 
sion 1, 18:12844 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Safety and Analysis 

Auxiliary feedwater system risk-based inspection guide for the San 
Onofre Unit 2 Nuclear Power Plant, 18:12846 (R;US) 

Auxiliary feedwater system risk-based inspection guide for the 
Palo Verde Nuclear Power Plant, 18:12848 (R;US) 

High Pressure Coolant Injection System Risk-Based Inspection 
Guide for Hope Creek, 18:12852 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Office for Analysis and Evaluation of Operational 
Data 

Report to Congress on abnormal occurrences, July-September 
1992: Volume 15, No. 3, 18:12838 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Enforcement 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, July-September 1992: Volume 11, No. 3, 
18:12594 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Reactor Regulation 

Status of safety issues at licensed power plants: TMI Action Plan 
requirements, unresolved safety issues, generic safety issues, 
other multiplant action issues: [Annual report, October 1, 1991— 
September 30, 1992]: Supplement 2, 18:12843 (R;US) 

Nuclear Research Inst., Da Lat (Viet Nam) 

Control of the integrity of the fuel elements and the 30-years old re- 
actor tank at the Dalat nuclear research reactor, 18:12762 (1;VN) 

Total neutron cross-section of U-238 as measured with filtered 
neutrons of 55 keV and 144 keV, 18:14324 (I;VN) 

Utilization of filtered neutron beams at Dalat nuclear research re- 
actor, 18:12289 (1;VN) 

Nuclear Waste Commission of Finnish Power Companies, 
Helsinki (Finland) 

Basic rocks in Finland, 18:13880 (R;Fl;in Finnish) 

Determination of uranium series radionuclides Pa-231 and Ra-226 
using liquid scintillation counting (LSC), 18:13289 (R;Fl) 

Mechanical, thermomechanical and hydraulic analyses of rock 
mass around a repository for spent fuel disposal, 18:13879 
(R;Fl;In Finnish) 

Seismic VSP and HSP surveys on preliminary investigation areas 
in Finland for final disposal of spent nuclear fuel, 18:13881 (R;Fl) 
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Oak Ridge Associated Universities, inc., TN (United States) 

Training: Bridging the gap: Proceedings, 18:14713 (R;US) 

Oak Ridge Inst. for Science and Education, TN (United States) 

Assessing the adequacy of future science and engineering degree 
awards, 18:12889 (R;US) 

Labor market trends for nuclear engineers, 18:12924 (R;US) 

Oak Ridge K-25 Site, TN (United States) 

Oak Ridge K-25 Site Technology Logic Diagram: Volume 1, Tech- 
nology evaluation, 18:12247 (R;US) 

Oak Ridge K-25 Site Technology Logic Diagram: Volume 2, Tech- 
nology Logic Diagrams, 18:12248 (R;US) 

Oak Ridge K-25 Site Technology Logic Diagram: Volume 3, Tech- 
nology evaluation data sheets; Part A, Characterization, 
decontamination, dismantlement, 18:12249 (R;US) 

Oak Ridge K-25 Site Technology Logic Diagram: Volume 3, Tech- 
nology evaluation data sheets; Part B, Remedial action, 
robotics/automation, waste management, 18:12250 (R;US) 

Oak Ridge National Lab., TN (United States) 

3M-4 - Fabrication of commercial-scale fiber-reinforced hot gas fil- 
ters by chemical vapor deposition, 18:12390 (RA;US) 

A good integrated resource plan: Guidelines for electric utilities 
and regulators, 18:12949 (R;US) 

Acceptable aluminum additions for minimal environmental effect in 
iron-aluminum alloys, 18:13073 (R;US) 

An alternate method for determining minimum reportable dose, 
18:13982 (R;US) 
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An automobile air conditioner design model, 18:13004 (R;US) 

An ICRF antenna edge plasma density profile diagnostic for DIll- 
D, 18:14535 (R;US) 

An introductory guide to uncertainty analysis in environmental and 
health risk assessment: Environmental Restoration Program, 
18:12245 (R;US) 

An outgoing energy flux boundary condition for finite difference 
ICRP antenna models, 18:14689 (R;US) 

An overview of severe accident modeling and analysis work for the 
ANS reactor conceptual safety analysis report, 18:12793 (R;US) 

Analysis of pull-tests for determining the effects of ion implantation 
on the adhesion of iron films to sapphire substrates, 18:13074 
(R;US) 

ANL-1 - Development of nondestructive characterization methods 
for and effects of flaws on the fracture behavior of structural ce- 
ramics, 18:13195 (RA;US) 

ANL-3 - Corrosion and mechanical properties of alloys in FBC and 
mixed-gas environments, 18:13137 (RA;US) 

Application of microwave heating for fabrication of silicon nitride 
ceramics, 18:13168 (R;US) 

Assessment of torsatrons as reactors, 18:14688 (R;US) 

Automatic Ammunition Identification Technology Project: Ammuni- 
tion Logistics Program, 18:13694 (R;US) 

CARB-4 - Engineering-scale development of the vapor-liquid-solid 
(VLS) process for the production of silicon carbide fibrils, 
18:13203 (RA;US) 

Characterization of diamond amorphized by ion implantation, 
18:13215 (R;US) 

Chemical composition and RTyp7 determinations for Midland weld 
WF-70, 18:12541 (R;US) 

Climate data bases of the People’s Republic of China, 1841-1988, 
18:13734 (R;US) 

Compressor calorimeter performance of refrigerant blends: 
Comparative methods and results for a refrigerator/freezer ap- 
plication, 18:12980 (R;US) 

Considerations for control system software verification and valida- 
tion specific to implementations using distributed processor 
architectures, 18:12658 (R;US) 

Contaminated sediment removal from a spent fuel storage canal, 
18:12225 (R;US) 

CSM-2 - Weldability of polycrystalline aluminides, 18:13138 
(RA;US) 

Design and implementation of a computer based site operations 
log for the ARM Program, 18:13783 (R;US) 

Detailed solution to a complex kinematics chain manipulator, 
18:13413 (R;US) 

Development of ASTM standards in support of advanced ceramics 
development, 18:13169 (R;US) 

Development of resonance ionization spectroscopy for genome 
mapping and DNA sequencing using stable isotopes as DNA la- 
bels, 18:13907 (R;US) 

Diahaticity of nuclear motion: problems and perspectives, 
18:14269 (R;US) 

Effects of an LMR-based partitioning-transmutation system on US 
nuclear fuel cycle health risk, 18:12577 (R;US) 

Electromagnetic pulse research on electric power systems: Pro- 
gram summary and recommendations: Power Systems 
Technology Program, 18:13722 (R;US) 

Electron-beam processing of kilogram quantities of iridium for ra- 
dioisotope thermoelectric generator applications, 18:12965 
(R;US) 

Environmental monitoring of the tumulus low-level waste disposal 
facilities at Oak Ridge National Laboratory, 18:11997 (R;US) 

Environmental surveillance data report for the first quarter of 1992, 
18:13813 (R;US) 

Errata report on Herbert Goldstein’s Classical Mechanics: Second 
edition, 18:14079 (R;US) 

Estimation of small business activity by county for the National In- 
frastructure Information System (NIIS), 18:12899 (R;US) 

Experimental, computational, and observational analysis of pri- 
mordial nucleosynthesis, 18:14085 (R;US) 

Fast diagnostics of laser ablation used for pulsed laser deposition, 
18:13170 (R;US) 





Feasibility study—computerized application of the hazardous mate- 
rial regulations, 18:11985 (R;US) 

First annual report on the Biological Monitoring and Abatement 
Program at Oak Ridge National Laboratory, 18:13891 (R;US) 
Fossil Energy Program semiannual progress report for October 

1991—March 1992, 18:11694 (R;US) 

Global systematics of B(E2; 0,* — 2,*) values for Sr, Ba, Xe, and 
Nd isotopes, 18:14284 (R;US) 

GOOSE 1.4 — Generalized Object-Oriented Simulation Environ- 
ment user’s manual, 18:12543 (R;US) 

GT-1 - Development of advanced fiber reinforced ceramics, 
18:13245 (RA;US) 

GT-1A - Modeling of fibrous preforms for CVD _ infiltration, 
18:13196 (RA;US) 

Heavy-Section Steel Technology Program: Semiannual progress 
report, October 1991—March 1992: Volume 9, No. 1, 18:12645 
(R;US) 

High Flux Isotope Reactor system RELAPS input model, 18:12857 
(R;US) 

High temperature fracture toughness of NigAl alloy IC-396M, 
18:13071 (R;US) 

High Temperature Materials Laboratory fifth annual report, Octo- 
ber 1991—September 1992, 18:13062 (R;US) 

Human factors engineering: A key element of instrumentation and 
control system design, 18:12659 (R;US) 

Human Genome Program, 18:13912 (R;US) 

IAEA activities in Gas-cooled Reactor technology development, 
18:12546 (R;US) 

Immunizing digital systems against electromagnetic interference, 
18:12795 (R;US) 

INEL-1(B) - Joining of silicon carbide ceramics and composites, 
18:13197 (RA;US) 

INEL-2 - The influence of thermomechanical processing on mi- 
crostructure and properties or iron aluminides, 18:13139 (RA;US) 

Initial experiments with a myoelectric-based muscle sensor, 
18:13409 (R;US) 

Integration and interpretation of results from performance assess- 
ments of low-level radioactive waste disposal facilities, 
18:11999 (R;US) 

K25-1 - Development of ceramic membranes for gas separation, 
18:11695 (RA;US) 

Kinetic studies of interfacial photocurrents in platinized chloro- 
plasts, 18:12337 (R;US) 

Laser-based fiberoptic immunosensors, 18:14015 (R;US) 

Lifetimes and deformation—driving effects in ‘Re, 18:14270 
(R;US) 

Magnitude and reactivity consequences of moisture ingress into 
the modular High-Temperature Gas-Cooled Reactor core, 
18:12855 (R;US) 

Mobile robot navigation using qualitative reasoning, 18:13407 
(R;US) 

Modular high-temperature gas-cooled reactor short-term thermal 
response to flow and reactivity transients, 18:12851 (R;US) 

MORECA-2: Interactive simulator for modular high-temperature 
gas-cooled reactor core transients and heatup accidents with 
ATWS options, 18:12854 (R;US) 

Multi-processor based accident analysis using PVM, 18:12794 
(R;US) 

National profile on commercially generated low-level radioactive 
mixed waste, 18:12110 (R;US) 

New vistas in superdeformation, 18:14268 (R;US) 

NIST-1(A) - Low-temperature fabrication of transparent silicon ni- 
tride, 18:13198 (RA;US) 

Nuclear power plant performance study using neural networks, 
18:12657 (R;US) 

Numerical kinematic transformation calculations for a parallel link 
manipulator, 18:13414 (R;US) 

On-site laboratory support of the Oak Ridge National Laboratory 
remedial investigation/feasibility study, 18:12224 (R;US) 

Onsite assessments for the Department of Energy Laboratory Ac- 
creditation Program, 18:13981 (R;US) 

ORAU-4 - Solidification behavior of iron aluminides, 18:13276 
(RA;US) 


Oak Ridge National Lab., TN (United States) 


ORNL 1-(C): Interfaces and mechanical properties of continuous 
fiber-reinforced ceramic composites, 18:13200 (RA;US) 

ORNL-1(A) - Fabrication of fiber-reinforced composites, 18:13199 
(RA;US) 

ORNL-1(D) - Microwave sintering of ceramics for fuel cells, 
18:13201 (RA;US) 

ORNL-2(A) - Environmental effects on iron aluminides, 18:13140 
(RA;US) 

ORNL-2(B) - Investigation of austenitic alloys for advanced heat 
recovery and hot-gas cleanup systems, 18:13141 (RA;US) 

ORNL-2(D) - Ultrahigh temperature intermetallic alloys, 18:13142 
(RA;US) 

ORNL-2(F) - Development of iron aluminides, 18:13143 (RA;US) 

ORNL-2(G) - Microalloyed iron aluminides, 18:13144 (RA;US) 

ORNL-2(H) Low-aluminum content iron-aluminum alloys, 
18:13145 (RA;US) 

ORNL-3(A) - Corrosion protection of ultrahigh temperature inter- 
metallic alloys, 18:13146 (RA;US) 

ORNL-4(B) - Coal conversion and utilization plant support ser- 
vices, 18:13152 (RA;US) 

Plans for improvements to the ATF ECH system, 18:14654 (R;US) 

PNL-1: Advanced materials and electrochemical processes in- 
volving solid electrolytes, 18:12978 (RA;US) 

Position and force control of a vehicle with two or more steerable 
drive wheels, 18:13410 (R;US) 

Position sensitive atom probe study of the decomposition of a Cu- 
2.6 at. % Co alloy, 18:13070 (R;US) 

Practical superconductor development for electrical power appli- 
cations: Annual report for FY 1992, 18:14527 (R;US) 
Quality assurance grading guidelines for research and develop- 
ment at DOE facilities: DOE Order 5700.6C, 18:12937 (R;US) 
Quantifying regional changes in terrestrial carbon storage by ex- 
trapolation from local ecosystem models, 18:13781 (R;US) 

Radiation Effects and Component Hardening testing program at 
the Oak Ridge National Laboratory: Consolidated Fuel Repro- 
cessing Program, 18:11945 (R;US) 

Radiation levels in the SSCL experimental halls, 18:13501 (R;US) 

Radiation-hardened control system, 18:13673 (R;US) 

Real-time construction and rendering of three-dimensional occu- 
pancy maps, 18:13408 (R;US) 

Real-time construction of three-dimensional occupancy maps, 
18:13411 (R;US) 

Recommended engineering practice to enhance the EMI/EMP im- 
munity of electric power systems, 18:13723 (R;US) 

Room temperature fracture of FeCo, 18:13072 (R;US) 

RPI-2 - Investigation of moisture induced embrittlement of iron alu- 
minides, 18:13147 (RA;US) 

R&W-4 - Evaluation of the fabricability of advanced iron aluminide- 
clad austenitic stainless steel tubing, 18:13151 (RA;US) 

Short rotation woody crops: Using agroforestry technology for en- 
ergy in the United States, 18:12295 (R;US) 

Silicon nitride containing rare earth silicate intergranular phases, 
18:13166 (R;US) 

Simulation of pulsed neutron source reactivity measurements, 
18:12547 (R;US) 

SNL-1 - Ceramic catalyst supports: Hydrous metal oxide ion- 
exchange supports for direct coal liquefaction, 18:11696 (RA;US) 

Stability of volatile organics in environmental soil samples: Final 
report, 18:13814 (R;US) 

Strategy for upgrade of ORNL treatment facilities to minimize sec- 
ondary waste generation, 18:12000 (R;US) 

Structural and stratigraphic controls on cave development in the 
Oak Ridge area, Tennessee, 18:13782 (R;US) 

Structure and properties of a-C:N films prepared by pulsed ex- 
cimer laser deposition, 18:13167 (R;US) 

Structure property relationships of nanometer size metal clusters 
in glasses, 18:13214 (R;US) 

Textured coatings from colloidal suspensions of faceted oxide mi- 
crocrystals, 18:13165 (R;US) 

The interaction of swift electrons with surface excitations, 
18:14460 (R;US) 

The nature of the glass transition and its determination by thermal 
analysis, 18:13216 (R;US) 

The Oak Ridge Radioactive lon Beam Facility, 18:13500 (R;US) 


ERA Vol. 18, No. 5 519 





Oak Ridge National Lab., TN (United States) 


The ORNL Radioactive lon Beam Project, 18:14082 (R;US) 

The radiation protection problems of high altitude and space flight, 
18:13983 (R;US) 

The role of gas heat pumps in electric DSM, 18:12981 (R;US) 

Toward a parallel recursive spectral bisection mapping tool, 
18:14723 (R;US) 

Trends in advanced reactor development and the role of the IAEA, 
18:12590 (R;US) 

TSC plasma halo simulation of a DIII-D vertical displacement 
episode, 18:14690 (R;US) 

Upgrade of level instruments in inactive liquid low-level waste 
tanks at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee: Environmental Restoration Program, 18:12112 (R;US) 

Using fuzzy behaviors for the outdoor navigation of a car with low- 
resolution sensors, 18:13412 (R;US) 

UTN-1 - Sol-gel oxide interface coatings for Nicalon®/SiC com- 
posites, 18:13202 (RA;US) 

UTN-2 - Investigation of the weldability of modified 800H alloys, 
18:13148 (RA:US) 

UTN-3 - Aqueous corrosion of iron aluminides in chloride and 
sulfur-compound solutions, 18:13149 (RA;US) 

VPI-1 - Investigation of properties and performance of ceramic 
composite components, 18:13246 (RA;US) 

Waste-surface mapping of the Fernald K-65 silos using a struc- 
tured light measurement system, 18:12114 (R;US) 

WHC-2 - Electro-spark deposited coatings for fossil energy envi- 
ronments, 18:13150 (RA;US) 

Work plan and health and safety plan for Building 3019B under- 
ground storage tank at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, 18:12111 (R;US) 

[Fission Working Group — Molten salt reactors], 18:12700 (R;US) 


Oak Ridge National Lab., TN (United States). Carbon Dioxide In- 
formation Analysis Center 
Acoastal hazards data base for the US East Coast, 18:14040 (R;US) 
Selected translated abstracts of Russian-language climate-change 
publications: |, Surface energy budget, 18:13753 (R;US;In Eng- 
lish, Russian) 


Trends '91: A compendium of data on global change—highlights, 
18:13812 (R;US) 


Oak Ridge National Lab., TN (United States). Radiation Shield- 

ing Information Center 

CEPXS/ONELD: A one-dimensional coupled electron-photon dis- 
crete ordinates code package, 18:14357 (RA;US) 

COGEDIF - automatic TORT and DORT input generation from 
MORSE combinatorial geometry models, 18:14354 (RA;US) 

DOG -Il input generator program for DOT3.5 code, 18:12647 
(RA;US) 

History of the RSIC seminar-workshops, 18:14355 (RA;US) 

Improved treatment of two-dimensional neutral particle transport 
through voids within the discrete ordinates method by use of 
generalized view factors, 18:14356 (RA;US) 

Los Alamos neutral particle transport codes: New and enhanced 
capabilities, 18:14358 (RA;US) 

Neutron fluence estimations on WWER-440 reactor vessel, 
18:12542 (RA;US) 

Nodal discrete-ordinates methods - an update, 18:12621 (RA;US) 

Out-of-core flux calculation methods in Finland, 18:12620 (RA;US) 

PC 386-based version of DORT, 18:14360 (RA;US) 

Radiation transport in high-level waste form, 18:12113 (RA;US) 

Reactivity effects of light water insertion in a heavy water system: 
A comparison of four transport codes, 18:12575 (RA;US) 

The development of a collapsing method for the mixed group and 
point cross sections and its application on multi-dimensional 
deep penetration calculations, 18:14359 (RA;US) 


Oak Ridge Y-12 Plant, TN (United States) 
A method for transient, three-dimensional neutron transport calcu- 
lations, 18:12622 (R;US) 


Design and operating procedures for Y-12 centralized sanitary 
landfill II, 18:12215 (R;US) 


Feasibility study for Intelligent Inspection System (IIS), 18:13445 
(R;US) 


Solid phase bioremediation of petroleum contaminated soils, 
18:13882 (R;US) 
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Waste minimization: The “planned-parenthood-to-grave” philoso- 
phy, 18:12216 (R;US) 


Oesterreichische Physikalische Gesellschaft, Vienna (Austria) 


42nd annual convention of the Austrian Physical Society, Septem- 
ber 21st-25th 1992, Vienna Technical University, 18:14707 
(l;AT;In German, English) 

Aharonov-Bohm scattering from a finite coil, 18:14074 (IA;AT;In 
German) 

Alternating-field measurements on melt-textured YBaCu307 with 
varying oxygen content, 18:13184 (IA;AT;In German) 

Alternative energy sources - idea and chances, 18:12954 (IA;AT;In 
German) 

Applied and interdisciplinary research at the Radium Institute in Vi- 
enna, Austria - a group report, 18:14262 (IA;AT;In German) 

Behavior of Cs 137 in soils in Styria, Austria, 18:13794 (IA;AT;In 
German) 

Catastrophe theory and string vacua, 18:14141 (IA;AT;in German) 

Comparison of the U(J)-relation for different HTC- 
superconductors, 18:13228 (IA;AT) 

Corrections to the neutron-electron scattering, 18:14320 (IA;AT;In 
German) 

Determination of parameters of the high sensitivity whole-body 
counter of the General Hospital in Vienna, Austria, 18:13627 
(IA;AT;In German) 

Dispersion approach to the anomaly in two dimensions, 18:14142 
(IA;AT;in German) 

Dynamics of ignited plasmas, 18:14581 (IA;AT;In German) 

Electric conductivity and magnetic resistance of BiSrCaCuO in the 
superconduction fluctuation region, 18:13101 (IA;AT;in German) 

Energy from nuclear fusion - present state and foreseeable devel- 
opments, 18:14673 (IA;AT;In German) 

Fractal properties and fluctuations in high-energy p(p-bar) colli- 
sions, 18:14220 (IA;AT;in German) 

Fractal properties and fluctuations in high-energy p(p-bar) colli- 
sions, 18:14322 (IA;AT;In German) 

High-tc superconductors: synthesis and electronic transport, 
18:13227 (IA;AT;in German) 

Improved analysis of low-energy neutron-atom scattering experi- 
ments aimed at the determination of charge distribution of the 
neutron, 18:14221 (IA;AT;In German) 

In vivo NMR proton spectroscopy with multiple sclerosis patients, 
18:13917 (IA;AT;In German) 

Increased lung cancer risk from high radon concentrations in 
houses, 18:13999 (IA;AT;In German) 

Investigations on semiconductor diodes for high-dose-rate mea- 
surements, 18:13628 (IA;AT;in German) 

Is there an instanteous particle interpretation for external field 
problems?, 18:14176 (IA;AT;In German) 

Isotope ratios and emanating power of ice-age loess- and soil 
samples, 18:13261 (IA;AT;In German) 

Magnetic field dependence of the microwave surface impedance 
of YBazCu307 single crystals, 18:13180 (IA;AT;In German) 

Magnetism and  superconductivity in (Y;_,Prx)BapCu307, 
18:13183 (IA;AT;In German) 

Measurement of coherence length and pair-breaking time in 
YBaCuO superconductors, 18:13179 (IA;AT;In German) 

Measurement of gaseous |-131 in therapy stations, 18:14000 
(IA;AT;In German) 

Neutron irradiation of single crystalline high-tc superconductors, 
18:13185 (IA;AT;In German) 

Nuclear physics and nuclear data evaluation at the Institut fuer 
Radiumforschung und Kernphysik, Vienna, Austria, 18:14321 
(IA;AT;In German) 

Parameters of the quark-gluon plasma, 18:14175 (IA;AT;In German) 

Pion production via two-photon reactions, 18:14319 (IA;AT;in Ger- 
man) 

Plasma diagnostics with lithium atom beams at Tokamacs, 
18:14580 (IA;AT;In German) 

Polarization clouds around electrons in lattice quantum electrody- 
namics, 18:14178 (IA;AT;In German) 

Preparation of thin Bi-Sr-Ca-Cu-O superconductor layers on sili- 
con single crystals, 18:13181 (IA;AT;In German) 

Projects of the Institute for High Energy Physics, Austria, 
18:14112 (IA;AT;In German) 





Quality control for clinically used NMR proton spectroscopy, 
18:13918 (IA;AT;In German) 

Radiation measurement in the MIR orbital station, 18:14001 
(IA;AT;In German) 

Regularization of massless 2D field models, 18:14174 (IA;AT;In 
German) 

Spectroscopic applications of spatial spin resonance of polarized 
neutron beams, 18:13630 (IA;AT;In German) 

Spin structure of the semirelativistic quark-antiquark potential, 
18:14179 (IA;AT;in German) 

Status of the AUSTRON projects, 18:13507 (iA;AT;in German) 

Stereotactical one-time irradiations at a LINAC, 18:13919 (IA;AT;In 
German) 

Stereotactical radiosurgery: dose optimization in applications of 
the gamma knife device, 18:13920 (IA;AT;In German) 

Surface thickness of a fireball from quark-gluon plasma, 18:14323 
(IA;AT;In German) 

Tests of silicon detectors of different kind and provenance in the 
laboratory and in a ’minimum ionizing particle beam’ at CERN, 
18:13632 (IA;AT;In German) 

The experimental challenge of the next generation accelerators, 
18:13506 (IA;AT;In German) 

The physics of flux lines in High T,. superconductors (an 
overview), 18:14529 (IA;AT) 

Theoretical research at the Institute for Nuclear Physics at the Tech- 
nical University of Vienna, Austria, 18:14113 (IA;AT;In German) 

Theory of counters, 18:13631 (IA;AT;In German) 

Time variation of a germanium semiconductor detector efficiency 
over five years, 18:13629 (IA;AT;In German) 

Time-of-flight SIMS investigations on superconducting thin films, 
18:13182 (IA;AT;in German) 

Transport current measurement on thin single-crystalline films of 
YBagCu307_, on high-tc superconductors, 18:13229 (IA;AT;In 
German) 

Unitary time evolution for irregular external-field problems, 
18:14177 (IA;AT;in German) 


Ohio Coal Development Office, Columbus, OH (United States) 


Catalytic reduction of SO,-NO, in coal flue gas: 
18:12425 (R;US) 

Design and development of a self-regenerative contained-liquid 
membrane process for combined SO, and NO, removal: Final 
report, 18:11693 (R;US) 

Effect of sorbent attrition on utilization: Final report, August 1, 
1991—August 31, 1992, 18:12429 (R;US) 

Effects of sorbent attrition on utilization: Final report, June 1, 
1990—June 30, 1991, 18:11751 (R;US) 

Final report on agglomerate column flotation for cleaning and 
desulfurization of Ohio coal fines, 18:11637 (R;US) 

Handling, transport and dispersion of sorbent powder for in- 
furnace injection: Final report, July 1, 1991—August 31, 1992, 
18:12431 (R;US) 

Investigation of transport processes involved in FGD: Final report, 
July 1, 1991—August 31, 1992, 18:12426 (R;US) 

Low temperature dry scrubbing reaction kinetics and mechanisms, 
Volume 2: Final report, September 1, 1991—August 31, 1992, 
18:12428 (R;US) 

Low temperature dry scrubbing reaction kinetics and mechanisms, 
Volume 1: Final report, September 1, 1991—August 31, 1992, 
18:12430 (R;US) 

New high-capacity, calcium-based sorbents - calcium silicate sor- 
bents: Final report, June 1, 1990—August 31, 1991, 18:12423 
(R;US) 

New high-capacity, calcium-based sorbents, calcium silicate sor- 
bents: Final report, September 1, 1991—August 31, 1992, 
18:11755 (R;US) 

Pilot-scale LIDS demonstration: Final report No. 3, 18:12424 (R;US) 

Process configurations/modeling: Final report, June 1, 1990— 
August 31, 1991, 18:11752 (R;US) 

Sorbent utilization studies using a mini-pilot spray dryer: Final re- 
port, June 1, 1990—June 30, 1991, 18:11754 (R;US) 

Sorbent utilization studies using a mini-pilot spray dryer: Final re- 
port, August 1, 1991—August 31, 1992, 18:12427 (R;US) 

Sulfur release dynamics for fluidized-bed combustion of Ohio 
coals: Final report, 18:11805 (R;US) 


Final report, 


Osio Univ. (Norway). Fysisk inst. 


Ohio Dept. of Development, Columbus, OH (United States) 

Extraction, separation, and analysis of high sulfur Ohio coal: Final 
report, 18:11636 (R;US) 

Ohio Dept. of Development, Columbus, OH (United States). Coal 
Office 

Low temperature dry scrubbing reaction kinetics and mechanisms: 
Volume 2: Final report, June 1, 1990-August 31, 1991, 
18:11753 (R;US) 

Ohio Power Co., Columbus, OH (United States) 

Tidd PFBC Demonstration Project: Public final design report, 
18:11780 (R;US) 

Ohio State Univ. Research Foundation, Columbus, OH (United 
States) 

[Molecular/polymeric magnetism]: 
(R;US) 

Ohio State Univ., Columbus, OH (United States) 

Handling, transport and dispersion of sorbent powder for in- 
furnace injection: Final report, July 1, 1991—August 31, 1992, 
18:12431 (R;US) 

Ohio State Univ., Columbus, OH (United States). Dept. of Horti- 
culture 

Molecular characterization of the lignin-forming peroxidase: Role 
in growth, development and response to stress: Progress sum- 
mary report, April 1, 1992—March 31, 1993, 18:12298 (R;US) 

Ohio State Univ., Columbus, OH (United States). Dept. of Materi- 
als Science and Engineering 

Final report on agglomerate column flotation for cleaning and 
desulfurization of Ohio coal fines, 18:11637 (R;US) 

Ohio Univ., Athens, OH (United States) 

Low temperature dry scrubbing reaction kinetics and mechanisms: 
Volume 2: Final report, June 1, 1990—-August 31, 1991, 
18:11753 (R;US) 

Low temperature dry scrubbing reaction kinetics and mechanisms, 
Volume 2: Final report, September 1, 1991—August 31, 1992, 
18:12428 (R;US) 

Low temperature dry scrubbing reaction kinetics and mechanisms, 
Volume 1: Final report, September 1, 1991—August 31, 1992, 
18:12430 (R;US) 

Process configurations/modeling: Final report, June 1, 1990— 
August 31, 1991, 18:11752 (R;US) 

Oklahoma Univ., Norman, OK (United States) 

Quantitation of microbial products and their effectiveness in 
enhanced oil recovery: Quarterly technical progress report, Oc- 
tober 16, 1992—January 16, 1993, 18:11841 (R;US) 

Oldenburg Univ. (Germany). Inst. fuer Volkswirtschaftsliehre 
(VWL) 

Energy industry and energy policy - a lexicon entry, 18:12934 
(l;DE;In German) 

Oregon Graduate Center, Beaverton, OR (United States) 

[Fundamental studies in oxidation reduction in relation to water 
photolysis]: Annual report, February 15, 1991—February 14, 
1992, 18:13334 (R;US) 

Oregon Inst. of Tech., Klamath Falls, OR (United States). Geo- 
Heat Center 

Direct use geothermal applications for brazed plate heat exchang- 
ers, 18:12368 (R;US) 

Oregon State Dept. of Geology and Mineral industries, Portland, 
OR (United States) 

Geology and geothermal resources of the Santiam Pass area of 
the Oregon Cascade Range, Deschutes, Jefferson and Linn 
Counties, Oregon: Final report, 18:14036 (R;US) 

Oregon Univ., Eugene, OR (United States) 

Surface and interface electronic structure: Sixth year activity re- 
port: [Annual progress report], December 1, 1991—November 
30, 1992, 18:13078 (R;US) 

Surface and interface electronic structure: Three year activity re- 
port: [Annual progress report], December 1, 1989-November 
30, 1992, 18:13079 (R;US) 

Oslo Univ. (Norway) 

Model studies of radiation induced oxidation and reduction pro- 

cesses in DNA, 18:14004 (R;NO) 
Oslo Univ. (Norway). Fysisk Inst. 

Electronic ground support equipment for the Cluster Electric Field 

and Wave Experiment, 18:14106 (R;NO) 


Progress report, 18:13218 
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Pacific Gas and Electric Co., San Ramon, CA (United States). Dept. of 


p 


Pacific Gas and Electric Co., San Ramon, CA (United States). 
Dept. of Research and Development 

Automatic lighting controls demonstration: Long-term results: Fi- 
nal report, July 1991, 18:12985 (R;US) 


Pacific Northwest Lab., Richland, WA (United States) 

A comprehensive definition and approach to waste minimization, 
18:12124 (R;US) 

A demonstration of dose modeling at Yucca Mountain, 18:12123 
(R;US) 

A discussion of certain safety issues associated with the Tank 241- 
SY-101 mitigation mixing test: Letter report, 18:12119 (R;US) 

A review of occupational safety and health issues relevant to the 


Status and integration of the gas generation studies performed for 
the Hydrogen Safety Program: FY-1992 Annual report, 
18:12122 (R;US) 

Summary and evaluation of available hydraulic property data for 
the Hanford Site unconfined aquifer system, 18:12117 (R;US) 
Technical support document for proposed revision of the model 
energy code thermal envelope requirements, 18:12994 (R;US) 
Temperature-dependent electrical conductivity of soda-lime glass, 

18:13247 (R;US) 

The influence of specimen size on measurement of thermal or irra- 
diation creep in pressurized tubes, 18:12583 (R;US) 

The process of consensus on EMF: SAB review of the EPA draft 
document on EMF and cancer, 18:14022 (R;US) 

Tritium target development project executive summary topical re- 
port, 18:12772 (R;US) 

USA/CIS coordinating committee and its hydrologic studies, 
18:12858 (R;US) 


environmental restoration program: Selected case histories and 
associated issues, 18:12116 (R;US) 
Advanced metering techniques, 18:12950 (R;US) 
Aging assessment of the boiling-water reactor (BWR) standby liq- 
uid control system: Phase 1, 18:12456 (R;US) 
An assessment of alternatives and technologies for replacing 
ozone- depleting substances at DOE facilities, 18:13011 (R;US) : ; 
An evaluation of thermal energy storage options for precooling gas Cc — eae eb: joni ds. 18:13278 
turbine inlet air, 18:12391 (R:US) — temperature factors of cubic compounds, 18: 
Application of three aquifer test methods for estimating hydraulic (RPK) 
properties within the 100-N Area, 18:13817 (R;US) Pakistan Inst. of Nuclear Science and Technology, Islamabad 
Aquifer thermal energy (heat and chill) storage, 18:12881 (R;US) (Pakistan). Radiation and Isotope Application Div. 
Assessment of concentration mechanisms for organic wastes in An isotopic approach to study the recharge mechanism in Haripur 
underground storage tanks at Hanford, 18:12118 (R;US) plain contribution to the area from Tarbela and Khanpur lakes, 
Auxiliary feedwater system risk-based inspection guide for the San 18:13893 (R;PK) 
Onofre Unit 2 Nuclear Power Plant, 18:12846 (R;US) Isotopic study of waterlogging and salinization in Peshawar valley, 
Auxiliary feedwater system risk-based inspection guide for the 18:13894 (R;PK) 
Palo Verde Nuclear Power Plant, 18:12848 (R;US) Measurement of carbon-14 in hydrological samples, 18:13892 
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ALKYLATES 
See ALCOHOLS 
ALLENE 
Potential energy surfaces governing chemical reactions involv- 
ing carbon, oxygen, and hydrogen, 18:13322 (R;US) 
ALLOY 800 
See INCOLOY 800 
ALLOY 800H 
See INCOLOY 800H 
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ALLOY SU31 


ALLOY SU31 
See NIOBIUM BASE ALLOYS 
ALLOY-SOKH4N6G12F2V 
See CHROMIUM ALLOYS 
ALLOY-60T 
See TITANIUM BASE ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-B-66 
See NIOBIUM BASE ALLOYS 
ALLOY-B-88 
See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 
See NIOBIUM BASE ALLOYS 
ALLOY-D-43 
See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 
See NIOBIUM BASE ALLOYS 
ALLOY-FS-85 
See NIOBIUM BASE ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Mechanical properties of martensitic alloy AISI 422, 18:13158 
(R;US) 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-NI73CR15FE7TI3 
Mechanisms of plastic deformation (cyclic and monotonous) of 
Inconel X750, 18:13085 (R;FR;In French) 
ALLOY-VTZ-1 
See TITANIUM BASE ALLOYS 
ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOY-ZR98SN-2 
An assessment of the waterside corrosion and hydrogen pick-up 
in the zircaloy-2 pressure tubes of PHWR, 18:12555 (R;IN) 
ALLOY-ZR98SN-4 
Scale relation in logo - loge diagrams for Zry-4, 18:13093 
(IA;AR;In Spanish) 
ALLOYS 
See also ALUMINIUM ALLOYS 
CARBON ADDITIONS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
GALLIUM ALLOYS 
GERMANIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LEAD ALLOYS 
LITHIUM ALLOYS 
MAGNESIUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
RARE EARTH ALLOYS 
SCANDIUM ALLOYS 


616 ERA Vol. 18, No. 5 


SILICON ALLOYS 
TITANIUM ALLOYS 
TRANSITION ELEMENT ALLOYS 
VANADIUM ALLOYS 
ZIRCONIUM ALLOYS 
Mechanics of materials, 18:12445 (RA;US) 
ALPHA DETECTION 
Concentration levels of radon in air, indoors and outdoors in 
houses of Mexico City., 18:13741 (I;MX;In Spanish) 
ALPHA PARTICLES 
lon cyclotron and spin-flip emissions from fusion products in 
tokamaks, 18:14642 (R;US) 
Tritium diagnostics by Balmer-alpha emission, 18:14643 (R;US) 
ALPHA REACTIONS 
Chance structure of probability of induced fission of the pre- 
actinides, 18:14314 (R;RU;In Russian) 
ALPHA SPECTROSCOPY 
Radioactive waste characterization, 18:12190 (R;US) 


ALPHA-BEARING WASTES 
Radioactive Waste Disposal 

Resource Conservation and Recovery Act, Part B Permit Appli- 
cation: Chapter E, Appendix E1, Chapter L, Appendix L1: 
Volume 12, Revision 3, 18:12043 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Appli- 
cation: Volume 4, Chapter D, Appendix D1 (beginning), 
Revision 3, 18:12040 (R;US) 

Sampling 

Resource Conservation and Recovery Act, Part B permit 
application: Volume 3, Chapter C, Appendix C3 (conclusion)— 
Chapter C, Appendix C9: Revision 3, 18:12039 (R;US) 

Storage Facilities 

Resource Conservation and Recovery Act closure plan for the 
Intermediate-Level Transuranic Storage Facility mixed waste 
container storage units, 18:12021 (R;US) 

Sampling and decontamination plan for the Transuranic Storage 
Area—1/-R container storage unit, 18:12020 (R;US) 

Transuranic Storage Area (TSA)-2 container storage unit RCRA 
closure plan, 18:12018 (R;US) 

Transuranic Storage Area (TSA)-3 container storage unit RCRA 
closure plan, 18:12019 (R;US) 

Tomography 

TGS-FIT: Image reconstruction software for quantitative, low- 

resolution tomographic assays, 18:12097 (R;US) 
Underground Disposal 

Determination of probability density functions for parameters in 
the Munson-Dawson model for creep behavior of salt, 
18:12127 (R;US) 

Development, implementation, and early results: Test Series D, 
Phase 1 of the small-scale seal performance tests, 18:12129 
(R;US) 

Evaluation of alternatives for high-level and transuranic 
radioactive- waste disposal standards, 18:12138 (R;US) 

Exact analysis of a two-dimensional model for brine flow to a 
borehole in a disturbed rock zone, 18:12141 (R;US) 

Geochemical Evaluation (Room G): In situ data report, Decem- 
ber 1984— November 1990: Waste Isolation Pilot Plant (WIPP) 
Thermal/Structural Interactions Program, 18:12139 (R;US) 

Integration of interpretation results of tracer tests performed in 
the Culebra dolomite at the Waste Isolation Pilot Plant site, 
18:12142 (R;US) 

Long-term climate variability at the Waste Isolation Pilot Plant, 
Southeastern New Mexico, USA, 18:12134 (R;US) 

Long-term gas and brine migration at the Waste Isolation Pilot 
Plant: Preliminary sensitivity analyses for post-closure 40 
CFR 268 (RCRA), May 1992, 18:12143 (R;US) 

Multiaxial creep of natural rock salt, 18:12136 (R;US) 

Post-test evaluations of Waste Isolation Pilot Plant-Savannah 
River simulated defense HLW canisters and waste form, 
18:12130 (R;US) 

Radiolytically-induced gas production in plutonium-spiked WIPP 
brine, 18:12153 (R;US) 

Resource Conservation and Recovery Act, Part B permit appli- 
cation: Volume 1, Revision 3, 18:12037 (R;US) 





Resource Conservation and Recovery Act, Part B permit appli- 
cation: Volume 11, Chapter D, Appendix D4—Chapter D, 
Appendix D17: Revision 3, 18:12042 (R;US) 

Resource Conservation and Recovery Act, Part B permit 
application: Volume 3, Chapter C, Appendix C3 (conclusion)— 
Chapter C, Appendix C9: Revision 3, 18:12039 (R;US) 

Results from simulated remote-handled transuranic waste ex- 
periments at the Waste Isolation Pilot Plant (WIPP), 18:12140 
(R;US) 

Steady-state saturation profiles for linear immiscible fluid dis- 
placement in porous media, 18:12132 (R;US) 

WISDAAM software programmer's manual, 18:12135 (R;US) 

Waste Storage 
Application of service examinations to transuranic waste con- 
tainer integrity at the Hanford Site, 18:12184 (R;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 

Aluminum metabolism studied by 2®Al tracer using AMS tech- 
nique, 18:13945 (IA;JP) 

California Research and Development Corporation trip report, 
December 22, 1952, 18:12703 (R;US) 

Chromate-free corrosion resistant tale coatings for aluminum al- 
loys, 18:13154 (R;US) 

Flexible manufacturing system (FMS) evaluation: Final report, 
18:13695 (R;US) 

Global warming potential for CF4, 18:13760 (R;US) 

Investigation of corrosion in aluminum/adhesive lap-splices us- 
ing pulse-echo ultrasonic techniques, 18:13113 (R;US) 

ORNL-4(B) - Coal conversion and utilization plant support ser- 
vices, 18:13152 (RA;US) 

Structure and collisions of swift few-electron Bi-ions, 18:14406 
(RA;DE) 

The effects of low-energy scattering on positron implantation, 
18:14346 (R;US) 

Whipple bumper shield results and CTH simulations at velocities 
in excess of 10 km/s, 18:13431 (R;US) 

ALUMINIUM 26 

Aluminum metabolism studied by 2°Al tracer using AMS tech- 

nique, 18:13945 (IA;JP) 
ALUMINIUM 27 TARGET 

Velocity determination of neutron-rich projectile fragments with a 

ring-imaging Cherenkov detector, 18:13624 (R;DE;in German) 
ALUMINIUM ALLOYS 
Corrosion 

UTN-3 - Aqueous corrosion of iron aluminides in chloride and 

sulfur-compound solutions, 18:13149 (RA;US) 
Corrosion Protection 

ANL-3 - Corrosion and mechanical properties of alloys in FBC 

and mixed-gas environments, 18:13137 (RA;US) 
Corrosion Resistance 

ORNL-2(A) - Environmental effects on iron aluminides, 

18:13140 (RA;US) 
Crack Propagation 

RPI-2 - Investigation of moisture induced embrittlement of iron 

aluminides, 18:13147 (RA;US) 
Diffusion Welding 

On the differentiation of diffusion bond strength using the total 

acoustic energy reflected from the bond, 18:13468 (R;US) 
Electrodeposition 

WHC-2 - Electro-spark deposited coatings for fossil energy envi- 

ronments, 18:13150 (RA;US) 
Electron Microprobe Analysis 

ORAU-4 - Solidification behavior of iron aluminides, 18:13276 

(RA;US) 
Electron Microscopy 

ORAU-4 - Solidification behavior of iron aluminides, 18:13276 

(RA;US) 
Embrittlement 

Acceptable aluminum additions for minimal environmental effect 
in iron-aluminum alloys, 18:13073 (R;US) 

CSM-2 - Weldability of polycrystalline aluminides, 18:13138 
(RA;US) 


ALVEOLI (PULMONARY) 


Extrusion 

R&W-4 - Evaluation of the fabricability of advanced iron aluminide- 

clad austenitic stainiess steel tubing, 18:13151 (RA;US) 
Fabrication 

R&W-4 - Evaluation of the fabricability of advanced iron aluminide- 

clad austenitic stainless steel tubing, 18:13151 (RA;US) 
Fracture Properties 

High temperature fracture toughness of Nig3Al alloy IC-396M, 

18:13071 (R;US) 
Mechanical Properties 

INEL-2 - The influence of thermomechanical processing on mi- 
crostructure and properties or iron aluminides, 18:13139 
(RA;US) 

ORNL-2(F) - Development of iron aluminides, 18:13143 (RA;US) 

ORNL-2(G) - Microalloyed iron aluminides, 18:13144 (RA;US) 

ORNL-2(H) - Low-aluminum content iron-aluminum alloys, 
18:13145 (RA;US) 

Microstructure 

INEL-2 - The influence of thermomechanical processing on mi- 
crostructure and properties or iron aluminides, 18:13139 
(RA;US) 

Phase Diagrams 

Characterization of a copper-modified Zn-Al eutectoid alloy., 

18:13103 (1;MX;In Spanish) 
Phase Transformations 

Characterization of a copper-modified Zn-Al eutectoid alloy., 

18:13103 (1;MX;In Spanish) 
Tensile Properties 

RPI-2 - Investigation of moisture induced embrittlement of iron 

aluminides, 18:13147 (RA;US) 
Weldability 
CSM-2 - Weldability of polycrystalline aluminides, 18:13138 
(RA;US) 
ALUMINIUM COMPOUNDS 
See also ALUMINIUM NITRIDES 
ALUMINIUM OXIDES 

ANL-3 - Corrosion and mechanical properties of alloys in FBC 

and mixed-gas environments, 18:13137 (RA;US) 
ALUMINIUM NITRIDES 

Elastic properties of various ceramic materials, 18:13190 
(R;DE;in German) 

Model of particle-enhanced chemical vapor deposition pro- 
cesses, 18:13399 (RA;US) 

ORNL 1-(C): Interfaces and mechanical properties of continu- 
ous fiber-reinforced ceramic composites, 18:13200 (RA;US) 

UTN-1 - Sol-gel oxide interface coatings for Nicalon®/SiC com- 
posites, 18:13202 (RA;US) 

ALUMINIUM OXIDES 

Clean gasoline reforming with superacid catalysts: Final techni- 
cal report, September 25, 1990-September 24, 1992, 
18:11678 (R;US) 

Design of a high activity and selectivity alcohol catalyst: Sixth 
quarterly report, November 7, 1991—February 7, 1992, 
18:12326 (R;US) 

Elastic properties of various ceramic materials, 18:13190 
(R;DE;in German) 

Growth of failure relevant surface cracks in oxide ceramics with 
and without transformation-toughening, 18:13189 (R;DE;In 
German) 

Investigation of thermoluminescent detector characteristics and 
their use for radiation situation control, 18:13646 (R;UA;In 
Russian) 

Measurement of the radiative transport properties of reticulated 
alumina foams, 18:12361 (R;US) 

ORNL-4(B) - Coal conversion and utilization plant support ser- 
vices, 18:13152 (RA;US) 

UTN-1 - Sol-gel oxide interface coatings for Nicalon®/SiC com- 
posites, 18:13202 (RA;US) 

ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
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AMERICIUM 


AMERICIUM 

An investigation of the characteristics of humic acid and of its ef- 
fects on the chemistry of the near field of a radioactive waste 
repository, 18:12107 (R;GB) 

Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:11996 (R;FR;In French) 

AMERICIUM 241 

Internal energy evaluation of heavy nucleus super asymmetric 

fission products, 18:14332 (R;UA;In Russian) 
AMERICIUM 244 
Generating-function approach to microscopic level densities and 
spin distributions, 18:14265 (RA;US) 
AMERICIUM PHOSPHIDES 
See PHOSPHIDES 
AMES TEST 
See MUTAGEN SCREENING 
AMINES 
See also ANILINE 
METHYLAMINE 
TOLUIDINES 

Thermal decomposition of RDX in the condensed phase, 

18:13404 (RA;US) 
AMINO ACIDS 

See also METHIONINE 

Differences in radiolysis behavior of D,L amino acid in primary 
stage and thermodynamic equilibrium state, 18:13338 (RA;XA) 

The origin of chirality, the role of phase transitions and their in- 
duction in amino acids, 18:13319 (RA;XA) 

AMINO ALCOHOLS 

See ALCOHOLS 

AMINES 

AMINO SUGARS 

See AMINES 
AMINOBENZENE 

See ANILINE 
AMINOGLYCIDES 

See AMINES 
AMINOTOLUENES 

See TOLUIDINES 
AMMONIA 

Dry deposition of particles and gases, 18:13811 (R;DK) 
AMMONIUM CHLORIDES 

Flow and morphological conditions associated with the direc- 
tional solidification of aqueous ammonium chloride: Annual 
performance report, 18:13292 (R;US) 

AMMONIUM COMPOUNDS 

See also AMMONIUM HYDROXIDES 

Formation rate of ammonium nitrate in the off-gas line of SRAT 
and SME in DWPF, 18:12204 (R;US) 

AMMONIUM HYDROXIDES 

Process waste assessment methodology for mechanical depart- 

ments: Final report, 18:13746 (R;US) 
AMMUNITION 
Automatic Ammunition Identification Technology Project: Am- 
munition Logistics Program, 18:13694 (R;US) 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 
ANEMOMETERS 

See also LASER DOPPLER ANEMOMETERS 

Application of poisson statistics to the problem of size and vol- 
ume flux measurements by phase-doppler anemometry, 
18:13392 (RA;US) 

ANILINE 

Adsorption of aniline and toluidines on montmorillonite: Implica- 
tions for the disposal of shale oil production wastes, 18:11890 
(R;US) 

ANIMAL CELLS 

Cell adhesion and growth on ion-implanted polymer surface, 
18:14506 (IA;JP) 

Resolution of heterogeneous fluorescence emission signals and 
decay lifetime measurement on fluorochrome-labeled cells by 
phase-sensitive FCM, 18:13905 (R;US) 
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ANTENNAS 

An outgoing energy flux boundary condition for finite difference 
ICRP antenna models, 18:14689 (R;US) 

Linear antenna of an arbitrary orientation and position in cylin- 
dric screen, 18:14098 (R;UA;In Russian) 

ANTIFOULANTS 

Industrial Market Research Report: Feasibility of commercial- 
ization of the advanced antifouling coating of Copperlok, Inc., 
18:13075 (R;US) 

ANTIMONY COMPLEXES 

Sorption of caesium on insoluble hexacyanoferrates (Il) and 
strontium on antimonic and phosphatoantimonic acids, 
18:12088 (RA;XA) 

ANTIMONY OXIDES 
Kinetics of sorption of some long-lived fission products on inor- 
ganic sorbents, 18:13307 (RA;XA) 

ANTIMUONS 

See MUONS PLUS 
ANTIPARTICLES 

Anti-gravity: The key to 21st century physics, 18:14108 (R;US) 
ANTIPROTONIC ATOMS 

See HADRONIC ATOMS 
ANTIPROTONS 

LEAP 1992: Conference summary, 18:14201 (R;US) 
APATITES 

Experimental and theoretical investigation of the production of 
HCI and some metal chlorides in magmatic/hydrothermal sys- 
tems: Annual report, 1991-1992, 18:12363 (R;US) 

APERTURES 
FESDIF — Finite Element Scalar Diffraction theory code, 
18:14088 (R;US) 
APPARATUS 
See EQUIPMENT 
APPLE COMPUTERS 
Computer control of the reflection-grating calibration facility, 
18:13662 (RA;US) 
APS STORAGE RING 
See ADVANCED PHOTON SOURCE 
AQUATIC ECOSYSTEMS 

See also WETLANDS 

A synthesis of ecological data from the 100 Areas of the Han- 
ford Site, 18:13864 (R;US) 

First annual report on the Biological Monitoring and Abatement 
Program at Oak Ridge National Laboratory, 18:13891 (R;US) 

AQUEOUS HOMOGENEOUS REACTORS 

Criticality accident in homogeneous solution of fissile material, 

18:12698 (R;IN) 
AQUEOUS SOLUTIONS 

EQ3/6, a software package for geochemical modeling of aque- 
ous systems: Package overview and installation guide 
(Version 7.0), 18:14042 (R;US) 

Flow and morphological conditions associated with the direc- 
tional solidification of aqueous ammonium chloride: Annual 
performance report, 18:13292 (R;US) 

lonizing radiation and water in chemical processing in the space 
and on the early earth, 18:13336 (RA;XA) 

Removal of pesticides from aqueous solutions using liquid 
membrane emulsions, 18:13013 (R;US) 

AQUIFERS 

A direct speciation of Cmi(IIl) in natural aquatic systems by time 
resolved laser-induced fluorescence spectroscopy (TRLFS), 
18:13886 (RA;DE) 

A study of solid-liquid phase equilibria of trivalent lanthanide and 
actinide ions in carbonate systems, 18:13887 (RA;DE) 

Application of three aquifer test methods for estimating hydraulic 
properties within the 100-N Area, 18:13817 (R;US) 

Lead adsorption in the Gorleben aquifer - model development, 
verification and validation, 18:13888 (RA;DE;In German) 

Summary and evaluation of available hydraulic property data for 
the Hanford Site unconfined aquifer system, 18:12117 (R;US) 

ARGON 

Diffraction structures in delta electron spectra emitted in heavy- 

ion atom collisions, 18:14409 (RA;DE) 





Ne, Ar, Fe, and Cu Auger-electron production at National Syn- 
chrotron Light Source, 18:14370 (R;US) 
Strong optical-field ionization of gases using ultrashort laser 
pulses, 18:14367 (RA;US) 
ARGON 36 REACTIONS 
Subthreshold kaon production in heavy ion collisions, 18:14305 
(R;FR) 
ARGON IONS 
Dielectronic recombination of Ar'5+ ions involving An=0 and 
An=1 transitions, 18:14410 (RA;DE) 
Dielectronic-recombination cross sections of hydrogenlike ar- 
gon, 18:14445 (RA;US) 
lon-collision experiments with slow, very highly charged ions ex- 
tracted from an electron-beam ion trap, 18:14432 (RA;US) 
Radiative recombination of highly charged ions: Enhanced rates 
at low energies, 18:14411 (RA;DE) 


ARMS CONTROL 

Demonstration prototype gamma-ray hodoscope alternative to 
CARGOSCAN™ for rocket stage monitoring: Final report, FY 
1992, 18:13055 (R;US) 

Instrumentation and nondestructive evaluation, 
(RA;US) 

Instrumentation and nondestructive evaluation, 
(RA;US) 

Verfication Technologies, third quarter 1992, 18:13056 (R;US) 


AROMATIC COMPOUNDS 
See AROMATICS 


AROMATICS 
See also ALKYLATED AROMATICS 
ANILINE 
BENZENE 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
Control of catalytic hydrotreating selectivity with ammonia: 
[Quarterly] report, 18:13299 (R;US) 
Electron beam irradiation effects on aromatic polymers, 
18:13342 (IA;JP) 
The single electron chemistry of coals: [Quarterly] report, April 
1, 1990—June 30, 1990, 18:13300 (R;US) 
The single electron chemistry of coals: [Quarterly] report, Jan- 
uary 1, 1991—March 31, 1991, 18:13301 (R;US) 
Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report, 
September 1, 1992—November 30, 1992, 18:11687 (R;US) 
ARRAY PROCESSORS 
A test implementation of the MPI draft message-passing stan- 
dard, 18:14717 (R;US) 
Deterministic parallel FORTRAN, 18:14719 (R;US) 
Toward a parallel recursive spectral bisection mapping tool, 
18:14723 (R;US) 
ARSENIC 
Alternative geochemical barrier materials, 18:12242 (R;US) 


ASHES 

See also FLY ASH 

Characterization of ashes from wood and straw, 18:12304 (R;SE) 

Combustion characterization of beneficiated coal-based fuels: 
Quarterly report No. 6, July 1990-September 1990, 18:11784 
(R;US) 

Comprehensive characterization of residuals for utilization and 
disposal, 18:11717 (RA;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, April-June 1992, 
18:11743 (R;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, July-September 1992, 
18:11744 (R;US) 

Management of residues from advanced coal-use technologies, 
18:11719 (RA;US) 

Radiative properties of ash and slag: Final report, 18:11701 
(R;US) 

Scientific basis for waste disposal, 18:11720 (RA;US) 


18:13605 


18:13686 


ATR REACTOR 


ASIA 
See also CHINA 
INDIA 
IRAQ 
JAPAN 
USSR 
VIET NAM 

Asia's coal and clean coal technology market potential, 

18:11818 (RA;US) 
ASPHALTENES 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lysts extrudates: Quarterly progress report, September 20, 
1992—December 20, 1992, 18:11713 (R;US) 

ASSE SALT MINE 

Automatic handling of seismograms for microseismic monitoring 
of the Asse salt mine, 18:12079 (R;DE;In German) 

Experiments in the HAW project: Progress report, ECN contri- 
bution, 2nd half 1991, 18:12048 (R;NL) 

ASTATINE 

Chemical behavior of astatine molecules, 18:14372 (IA;JP) 
ASTROPHYSICS 

The magnetic field of rotating bodies, 18:14170 (R;XA) 
ASYMMETRY COEFFICIENTS 

Iterative methods for SPD and small subspace solvers for non- 

symmetric and indefinite problems, 18:14737 (RA;US) 
ASYMPTOTIC CONDITIONS 
See BOUNDARY CONDITIONS 
ATF TORSATRON 

Long pulse discharges sustained by second harmonic electron 
cyclotron heating using a 35 GHz gyrotron in the Advanced 
Toroidal Facility, 18:14687 (R;JP) 

Plans for improvements to the ATF ECH system, 18:14654 (R;US) 

ATMOSPHERIC CHEMISTRY 

Selected translated abstracts of Russian-language climate- 
change publications: |, Surface energy budget, 18:13753 
(R;US;In English, Russian) 

ATMOSPHERIC PRECIPITATIONS 

Workshop on the collection and analysis of trace metals in pre- 

cipitation, 18:13744 (R;SE) 
ATOM TRANSPORT 
Database for recycling and penetration of neutral helium atoms 
in the boundary of a fusion plasma, 18:14611 (R;DE) 

ATOMIC BEAMS 

The atomic-beam experiment-Livermore, 18:13670 (RA;US) 
ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC PHYSICS 

Committee on Atomic, Molecular, and Optical Sciences 
(CAMOS): Technical progress report and continuation pro- 
posal, February 1, 1992—January 31, 1993, 18:14364 (R;US) 

ATOMIC SHELLS (K) 
See K SHELL 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also HADRONIC ATOMS 
ISOELECTRONIC ATOMS 

Improved analysis of low-energy neutron-atom scattering exper- 
iments aimed at the determination of charge distribution of the 
neutron, 18:14221 (IA;AT;In German) 

Local order and bonding primarily using EXAFS and SEXAFS, 
18:13135 (RA;US) 

ATR REACTOR 

Communication of Advanced Test Reactor probabilistic risk as- 
sessment results, 18:12806 (R;US) 

Destructive examination of an Alloy 600 pressurizer relief line el- 
bow removed from an advanced test reactor loop, 18:12774 
(R;US) 

Seismically induced relay chatter risk analysis for the Advanced 
Test Reactor, 18:12807 (R;US) 
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AUGER ELECTRON SPECTROSCOPY 


AUGER ELECTRON SPECTROSCOPY 

Compositional analyses of surfaces and thin films by electron 

and ion spectroscopies, 18:13273 (RA;US) 
AURORAE 

Comprehensive simulation study on local and global development 

of auroral arcs and field-aligned potentials, 18:14105 (R;JP) 
AUSTENITIC STEELS 

See also STEEL-CR19NI10 

Carbide identification in type M2 steels, 18:13089 (IA;AR;In 
Spanish) 

Effect of phosphorus and boron additions on helium bubble mi- 
crostructure in titanium-modified austenitic stainless steels, 
18:14516 (IA;JP) 

Image processing applied to automatic detection of defects dur- 
ing ultrasonic examination, 18:13465 (R;FR;In French) 

ORNL-2(B) - Investigation of austenitic alloys for advanced heat 
recovery and hot-gas cleanup systems, 18:13141 (RA;US) 

Swelling and irradiation creep of neutron irradiated 316Ti and 
15-15Ti steels, 18:13068 (R;FR) 

Tensile properties of neutron irradiated 316Ti and 15-15Ti 
steels, 18:13067 (R;FR) 

AUSTRIAN ORGANIZATIONS 

Nuclear physics and nuclear data evaluation at the Institut fuer 
Radiumforschung und Kernphysik, Vienna, Austria, 18:14321 
(IA;AT;In German) 

Projects of the Institute for High Energy Physics, Austria, 
18:14112 (IA;AT;In German) 

Theoretical research at the Institute for Nuclear Physics at the 
Technical University of Vienna, Austria, 18:14113 (IA;AT;In 
German) 


AUTOMATION 
Computer control of the reflection-grating calibration facility, 
18:13662 (RA;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
STANDARDS 
AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOBILES 
An automobile air conditioner design model, 18:13004 (R;US) 
Differences between EPA-test and in-use fuel economy: Are the 
correction factors correct?, 18:12951 (R;US) 
Exhaust gases from cars in actual traffic as a function of fabrica- 
tion year and model, 18:13743 (R;SE;ln Swedish) 
The use of engine preheaters in automobiles: Effects on the en- 
vironment and fuel economy, 18:13007 (R;DK;In Danish) 
Using fuzzy behaviors for the outdoor navigation of a car with 
low-resolution sensors, 18:13412 (R;US) 
AUTOMOTIVE INDUSTRY 
Lubricating and wear surfaces, 18:13132 (RA;US) 
AUXILIARY SYSTEMS 
Energy conservation in station auxiliary drives (Paper No. 6.3), 
18:12600 (IA;IN) 
PLC and SCADA system for offsite areas of nuclear power 
plants (Paper No. 5.2), 18:12674 (IA;IN) 
AUXINS 
Membrane vesicles: A simplified system for studying auxin 
transport: Final technical report, 18:12294 (R;US) 
AVIATION FUELS 


Direct numerical simulations of supersonic shear layer mixing, 
18:13377 (RA;US) 


B 


B CODES 
Application of depletion perturbation theory to improving 
depletion code BIPR5-AK using measured performance pa- 
rameters, 18:12518 (RA;XA) 
B MESONS 
Bunch-motion feedback for B-factories, 18:13547 (R;US) 
CP-violation in a vector version of the SUSY SU(3),, model for 
horizontal interactions, 18:14139 (R;RU) 
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Exclusive decays B—Ky, B—K*y using heavy quark symme- 
tries, 18:14216 (R;XA) 
General B factory design considerations, 18:13514 (R;US) 
Higher order mode damping studies on the PEP-II B-Factory RF 
cavity, 18:13589 (R;US) 
Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics, 18:13515 (R;US) 
Quenched lattice results for fg and fp, 18:14203 (R;US) 
RF cavity development for the PEP-II B factory, 18:13590 (R;US) 
BACILLUS LICHENIFORMIS 
Enhanced oil recovery and applied geoscience research pro- 
gram: [Quarterly] report, July 1—September 30, 1992, 
18:11848 (R;US) 
Microbial enhanced oil recovery research: Annex 5, Summary 
annual report, 18:11830 (R;US) 
Microbial enhanced oil recovery research: Annex 5, Summary 
annual report 1990-1991, 18:11831 (R;US) 
Microbial enhanced oil recovery research: Annex 5, Summary 
annual report, 1991-1992 (Peptides), 18:11832 (R;US) 
BACILLUS SUBTILIS 
Enhanced oil recovery and applied geoscience research pro- 
gram: [Quarterly] report, July 1—September 30, 1992, 
18:11848 (R;US) 
BACKFILLING 
Investigations of salt mortar containing saliferous clay, 18:13224 
(R;DE) 
BACKGROUND NOISE 
Antiresonant-ring transient spectroscopy, 18:13285 (RA;US) 
BACKWARD WAVE TUBES 
Non-linear dynamics of automodulation processes in coupled 
distributed autovibration systems with delay, 18:13536 
(R;UA;In Russian) 
On the stability of stationary regimes in a distributed autovibration 
system with external feedback, 18:13539 (R;UA;In Russian) 
To the theory of irregular auto modulation in electron beam- 
backward electromagnetic wave dynamic system, 18:13535 
(R;UA;In Russian) 
BACON 
See MEAT 
BACTERIA 
See also CLOSTRIDIUM 
METHANOGENIC BACTERIA 
RHODOSPIRILLUM 
SULFATE-REDUCING BACTERIA 
SULFUR-OXIDIZING BACTERIA 
ZYMOMONAS MOBILIS 
A study of the interactions between microorganisms, microbial 
by- products, and oil-bearing formation materials: Final re- 
port, 18:11842 (R;US) 
Effect of ion beam on dry cells of Deinoccus radiodurans, 
18:13997 (IA;JP) 
Synergistic killing effect of alpha particle beam and hyperther- 
mia on Deinococcus radiodurans, 18:13996 (IA;JP) 
BAG MODEL 
Nucleon polarizability in free space and in nuclear matter, 
18:14245 (RA;US) 
BALL BEARINGS 
The determination of particulate contamination in miniature ball 
bearings, 18:13699 (R;US) 
BALLISTIC MISSILE DEFENSE 
Toward a methodology for complexity management, 18:13724 
(R;US) 
BANKS 
See COMMERCIAL BUILDINGS 
BARC 
Division of Radiological Protection : 
1991, 18:13966 (R;IN) 
Laser and Plasma Technology Division 
18:14534 (R;IN) 
Radiochemistry Division annual progress report : 
18:13344 (R;IN) 
Report of the Solid State Physics Division (July 1, 1990 to De- 
cember 31, 1991), 18:14458 (R;IN) 


progress report, 1989- 
> annual report 1991, 


1990, 





BARIUM 
Electronic and chemical properties of barium and indium clus- 
ters, 18:14452 (R;XA) 
BARIUM IONS 
Electron impact ionization cross section measurement of 
lithium-like Ba, 18:14441 (RA;US) 
Electron impact ionization of highly charged lithiumlike ions, 
18:14447 (R;US) 
Indirect x-ray line formation processes in highly charged barium, 
18:14433 (RA;US) 
Measurement of electron-impact-excitation cross sections for 
very highly charged ions, 18:14420 (RA;US) 
Measurements of electron excitation and recombination for Ne- 
LIKE Ba**+, 18:14422 (RA;US) 
Physics of and recent results from the Lawrence Livermore 
EBIT source, 18:14435 (RA;US) 
The electron beam ion trap: A new instrument for atomic 
physics measurements, 18:14421 (RA;US) 
X-ray spectra of F-like, O-like, and N-like barium from an 
electron-beam ion trap, 18:14391 (RA;US) 
BARIUM ISOTOPES 
Global systematics of B(E2; 0;* — 2,*) values for Sr, Ba, Xe, 
and Nd isotopes, 18:14284 (R;US) 
BARIUM OXIDES 
Environmental test program for superconducting materials and 
devices, 18:13209 (R;US) 
The thermochemical properties of BazB2O¢(s), 18:13174 (R;NL) 
BARRIERS (INSTITUTIONAL) 
See CONSTRAINTS 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also HYPERONS 
NUCLEONS 
Photo- and electroproduction of baryon resonances in the po- 
tential quark model, 18:14165 (RA;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERIES (ISOTOPIC) 
See RADIOISOTOPE BATTERIES 
BEAM BUNCHING 
Bunch-motion feedback for B-factories, 18:13547 (R;US) 
BEAM DUMPS 
Design of a compact beam dump for the BNL—-AGS neutral 
beam, 18:13597 (R;US) 
BEAM DYNAMICS 
See also BEAM BUNCHING 
An algorithm for symplectic implicit Taylor-map tracking, 
18:13549 (R;US) 
New general beam dynamics formulation for the program 
Dynac, 18:13518 (R;FR) 
BEAM INJECTION 
See also ELECTRON BEAM INJECTION 
NEUTRAL ATOM BEAM INJECTION 
Influence of an inductive impedance of the time evolution of the 
distribution function, 18:13548 (R;US) 
BEAM INJECTION HEATING 
Fast H-alpha line broadening during the 100 ns REB injection 
into a plasma, 18:14604 (R;CS) 
BEAM LUMINOSITY 
SICAL, a small-angle solid-state luminosity calorimeter for 
ALEPH, 18:13610 (R;FR) 
BEAM MONITORS 
Preliminary design of the BPM electronics memory scanner/dual 
boxcar averager for the Advanced Photon Source, 18:13551 
(R;US) 
BEAM POSITION 
Log-ratio signal-processing technique for beam position moni- 
tors, 18:13588 (R;US) 
BEAM TRANSPORT 
Note on Wigner-phase space and electron beam transport, 
18:14048 (R;IT) 
Remarks on phase-space formalism and beam transport, 
18:13522 (R;IT) 


BERYLLIUM MODERATORS 


Towards wave theory of charged beam transport: Collection of 

thoughts, 18:13520 (R;IT) 
BEAM-PLASMA SYSTEMS 

Dispersion of plasma waves in a finite magnetic field (w4>wp), 
18:14621 (R;UA;In Russian) 

Elementary mechanism of electron beam dissipative instability 
development, 18:14620 (R;UA;In Russian) 

Excitation of coupled waves in plasma periodic structures by rel- 
ativistic electron beam and acceleration of charged particles, 
18:14613 (R;UA;In Russian) 

Experimental investigation of wake field excitation in plasma by 
a periodic succession of relativistic particle clots, 18:14623 
(R;UA;In Russian) 

Scattering of modulated ultra-relativistic electron beam (UREB) 
by atmospheric plasma, 18:13542 (R;UA;In Russian) 

Spreading of bi modulated ultra-relativistic electron beam 
(BUEB) in atmospheric plasma channel (APCh), 18:14628 
(R;UA;In Russian) 

To the complexity of dynamic system problem, 18:14100 
(R;UA;In Russian) 

BEAUTY MESONS 

Decay of the Bottom mesons, 18:14217 (R;XA) 
BEAUTY PARTICLES 

See also BMESONS 

BEAUTY MESONS 

Fast trigger algorithm for B-events selection, 18:14260 (R;RU) 
BEEF 

See MEAT 
BELLOWS 

Failure of expansion joint tie rods — Impact on bellows integrity, 
18:12778 (R;US) 

BENCHMARKS 

Analysis of the Arkuszewski benchmark by 1-D supercell, 2-D col- 
lision probability and Monte Carlo methods, 18:12611 (RA;XA) 

Comparison calculations for a BWR lattice with adjacent 
gadolinium pins, 18:12452 (RA;XA) 

BENTONITE 

Adsorption of aniline and toluidines on montmorillonite: Implica- 
tions for the disposal of shale oil production wastes, 18:11890 
(R;US) 

Use of inorganic sorbents as backfill material for underground 
repositories, 18:12089 (RA;XA) 

BENZENE 

Organic evaporator steam valve failure, 18:12214 (R;US) 

PHEF HEME performance, 18:12208 (R;US) 

The formation of benzene in flames, 18:13367 (RA;US) 

BERKELEY BEVALAC 

See BEVALAC 

BERYLLIUM 

Atomic scale stitching of beryllium coatings to carbon substrates 
using 200-keV carbon ions, 18:12291 (R;US) 

Study of helium migration during annealing of beryllium, 
18:13108 (IA;RU;in Russian) 

BERYLLIUM 10 

The EFFE project, 18:13612 (R;FR) 
BERYLLIUM 11 

The EFFE project, 18:13612 (R;FR) 
BERYLLIUM 7 

The EFFE project, 18:13612 (R;FR) 
BERYLLIUM 7 REACTIONS 

Cluster model of A=7 nuclei revisited, and the astrophysical S 
factors for ° He(a, +)’ Be and * H(a, +)’ Li at zero energy, 
18:14272 (R;BR) 

BERYLLIUM 9 
The EFFE project, 18:13612 (R;FR) 
BERYLLIUM 9 TARGET 

A search for the production of direct leptons in nucleon-nucleus 
and nucleus-nucleus collisions: Progress report, April 1, 
1992-December 1, 1992 (intermediate Energy Nuclear 
Physics Group, Dept. of Physics and Astronomy, Louisiana 
State Univ., Baton Rouge), 18:14311 (R;US) 

BERYLLIUM MODERATORS 

See BERYLLIUM 
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BETA BACKSCATTERING GAGES 


BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA SPECTRA 
Measurement of beta-ray maximum energy for short-lived nuclei 
with an HPGe detector, 18:14287 (IA;JP) 
BETHE-SALPETER EQUATION 
Investigating light cone QCD at CEBAF, 18:14164 (RA;US) 
BEVALAC 
Fission in heavy-ion collisions at intermediated energies, 
18:14345 (RA;US) 
Fragment production in the reaction Fe + Au at 50 and 100 
MeV/A, 18:14299 (RA;US) 
BFS 
See BUNDESAMT FUER STRAHLENSCHUTZ 
BHABHA ATOMIC RESEARCH CENTER 
See BARC 
BINARY ALLOY SYSTEMS 
Flow and morphological conditions associated with the direc- 
tional solidification of aqueous ammonium chloride: Annual 
performance report, 18:13292 (R;US) 
BIOCENOSES 
See ECOSYSTEMS 
BIOCHEMICAL ACTIVITY 
See BIOCHEMISTRY 
BIOCHEMISTRY 
Chiral forces and molecular dissymmetry, 18:13314 (RA;XA) 
The need to study the origin of life, 18:13313 (RA;XA) 
BIODEGRADATION 
In situ bioremediation of trichloroethylene-contaminated water by 
a resting-cell methanotrophic microbial filter, 18:13831 (R;US) 
Numerical simulations for the in situ bioremediation demonstra- 
tion at Savannah River: Presentation of the model, 18:13810 
(R;US) 
BIOELECTRICITY 
Biomagnetic localization from transient quasi-static events, 
18:13924 (R;US) 
BIOGAS 
See METHANE 
BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL EVOLUTION 
Conference on chemical evolution and the origin of life: Sum- 
maries, 18:13902 (R;XA) 
Experimental studies on the possibility of chirality dependent 
time reversal, 18:14128 (RA;XA) 
Viroids and the origin of life, 18:13309 (RA;XA) 
BIOLOGICAL MATERIALS 
Analysis of mercury in environmental samples, 18:13266 
(I;PE;in Spanish) 
Bremsstrahlung background and quantitation of thin biological 
samples, 18:13279 (R;PK) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOMASS 
Ash deposition during biomass and coal combustion: A mecha- 
nistic approach, 18:12305 (R;US) 
Biomass for energy uses: Proposal for a 3-year development 
programme, 18:12956 (R;DK;In Danish) 
Emission from heating plants, burning biomass, in the interval 
0.5-10 MW, 18:12308 (R;SE;In Swedish) 
Liquid fuel from biomass: Potentials in Denmark, 18:12306 
(1;DK;in Danish) 
Short rotation woody crops: Using agroforestry technology for 
energy in the United States, 18:12295 (R;US) 
BIOREACTORS 
Biological conversion of synthesis gas: Mass transfer/kinetic 
Studies, 18:12316 (R;US) 


Biological production of ethanol from coal: Task 4 report, Con- 
tinuous reactor studies, 18:11669 (R;US) 
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BISMUTH 
Monsanto Chemical Company trip report, January 13, 1953, 
18:12705 (R;US) 
Savannah River Plant trip report, December 2-3, 
18:12753 (R;US) 
BISMUTH 212 
{Analysis of DNA damage and mutations induced by radon 
daughter products]: [Final report], 18:13984 (R;US) 
BISMUTH IONS 
Structure and collisions of swift few-electron Bi-ions, 18:14406 
(RA;DE) 
BISMUTH OXIDES 
Preparation, physical characterization and microstructure de- 
pendence of critical current density of sintered ceramics, 


single crystals and expitaxial film of HTSC. Final report, 
18:13186 (1;DE;In German) 


BITUMINOUS COAL 
Conventional and advanced coal cleaning technology: Applica- 
tion to low rank coal, 18:11614 (RA;US) 
Nonfuel use of coal - Northern Bohemian coal as a source of 
humic acids, 18:11698 (RA;US) 
Sulfur release dynamics for fluidized-bed combustion of Ohio 
coals: Final report, 18:11805 (R;US) 
BLACK COAL 
See also BITUMINOUS COAL 
Development of an economic upgrading method for coal with a 
high content of ash, sulfur and water from the Seival mine of 
Candiota deposit, Brazil. Final report, 18:11635 (1;DE;in Ger- 
man) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLENDING 
See MIXING 
BNL 
Proposed adopted environmental assessment for the next 
generation weather radar facility at Brookhaven National Lab- 
oratory, 18:13784 (R;US) 
BODY BURDEN 
"Hot" particles generated by the Chernobyl Nuclear Power Plant 
accident and their oncogenic hazard, 18:14002 (R;UA;In Rus- 
sian) 
BOILERS 
See also FLUIDIZED BED BOILERS 
Combustion characterization of beneficiated coal-based fuels: 
Quarterly report No. 6, July 1990-September 1990, 18:11784 
(R;US) 
Commercial-scale utility boiler test of coal ash deposition model, 
18:11813 (RA;US) 
Mechanistic ash deposition model for coal-fired boilers, 
18:13395 (RA;US) 
BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLTZMANN APPROXIMATION 
See BOLTZMANN STATISTICS 
BOLTZMANN FACTOR 
See BOLTZMANN STATISTICS 
BOLTZMANN STATISTICS 
Particle finite size effects as mean field approximation, 
18:14280 (R;UA) 
BOMBS 
Two tests for explosive countermine studies, 18:13709 (R;US) 
BONN SYNCHROTRON 
Design of a beam optic for the transfer channel between the 
LINAC 2 and the 2.5 GeV synchrotron, 18:13557 (R;DE;In 
German) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORATES 
Oil recovery improvement through profile modification by ther- 
mal precipitation: Annual report, October 1, 1990-September 
30, 1991, 18:11838 (R;US) 
The thermochemical properties of BazB2O0¢(s), 18:13174 (R;NL) 


1952, 





BOREHOLES 

Experiments in a 600m borehole in the Asse II salt mine: 2nd 
Progress report, July-December 1991, 18:12046 (R;NL) 

Experiments in a 600m borehole in the Asse Il salt mine: 3rd 
Progress report, January-June 1992, 18:12047 (R;NL) 

Experiments in the HAW project: Progress report, ECN contri- 
bution, 2nd half 1991, 18:12048 (R;NL) 

Field test demonstration of emplacement feasibility of precom- 
pacted clay buffer materials in a granitic medium, 18:12055 
(R;XE;In French) 

BORIC ACID 

Evaluation of different methods of introducing boric acid into the 

PHEBUS-FP tests, 18:12461 (R;GB) 
BORON 

Deposition of crystalline boron thick layers from gas phase, 
18:13120 (R;UA;In Russian) 

Fabrication of articles with complicated configuration from 
boron, 18:13119 (R;UA;In Russian) 

BORON 10 TARGET 

Neutron cross section standards and instrumentation: Annual 

report, 18:14312 (R;US) 
BORON CARBIDES 

Elastic properties of various ceramic materials, 18:13190 

(R;DE;In German) 
BORON IONS 

Diffusion of implanted boron species during dynamic mixing, 

18:14463 (IA;JP) 
BORON NITRIDES 

Workshop on diamond and diamond-like-carbon films for the 

transportation industry, 18:13213 (R;US) 
BORON OXIDES 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Annual report, October 1, 1990—September 
30, 1991, 18:11838 (R;US) 

BOROSILICATE GLASS 

Aspects of the DWPF melter significant to waste acceptance, 
18:12203 (R;US) 

Characterization of projected DWPF glasses heat treated to 
simulate canister centerline cooling, 18:12212 (R;US) 

Characterization of the Defense Waste Processing Facility 
(DWPF) Environmental Assessment (EA) glass standard ref- 
erence material, 18:12213 (R;US) 

Materials Interface Interactions Test (MIIT) details and observa- 
tions on in situ sample retrievals and test termination, 
18:12144 (R;US) 

VPI-1 - Investigation of properties and performance of ceramic 
composite components, 18:13246 (RA;US) 

BOROSILICATES 
See BOROSILICATE GLASS 
BOSON-EXCHANGE MODELS 
A construction of the N-N potential, 18:14309 (RA;US) 
Low energy NN interactions, 18:14211 (RA;US) 
BOSONS 
See also GLUONS 
MESONS 
PHOTONS 
Applications of supersymmetric quantum mechanics, 18:14181 
(I;NL) 
BOTTOM MESONS 
See BEAUTY MESONS 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOTTOMING CYCLES 

The magnetohydrodynamics Coal-Fired Flow Facility: Technical 
progress report, April 1, 1992—June 30, 1992, 18:12960 (R;US) 

The magnetohydrodynamics Coal-Fired Flow Facility: Technical 
progress report, January 1, 1992—March 31, 1992, 18:12959 
(R;US) 

The magnetohydrodynamics Coal-Fired Flow Facility: Technical 
progress report, July 1, 1992—September 30, 1992, 18:12962 
(R;US 

BOUNDARY CONDITIONS 

Iterative approaches in solving a 3-D complex vector Helmholtz 

equation, 18:14771 (RA;US) 


BROMINE 81 REACTIONS 


BOUNDARY LAYERS 

See also PLASMA SCRAPE-OFF LAYER 

An analysis of lift forces on aerosols in a wall bounded turbulent 
shear flow, 18:13455 (R;US) 

BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 

See also DIRICHLET PROBLEM 

Boundedness for a system of reaction-diffusion equations with 
more general Arrhenius term. Pt. 1, 18:14093 (R;XA) 

Preconditioners for spline collocation equations, 18:14774 
(RA;US) 

BOVINE 
See CATTLE 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 
Stereotactical radiosurgery: dose optimization in applications of 
the gamma knife device, 18:13920 (IA;AT;In German) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRANCHING RATIO 
Measurements or radiative branching ratios of K x-ray transitions 
in Cr*"*+, Mn22+, Fe®5+, Ni2*+, and Ge®*+, 18:14392 (RA;US) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 

Design of experiment to model thermal-hydraulics of poloidal pin 

bundle for helium cooled BIT blanket, 18:14665 (R;IT) 
BREEDING PELLETS 

Strategies of tritium extraction from neutron irradiated lithium 

aluminate, 18:14664 (R;IT) 
BREMSSTRAHLUNG 

Bremsstrahlung emission during lower hybrid current drive in 

JET, 18:14567 (RA;FR) 
BRINES 

Brine inflow sensitivity study for Waste Isolation Pilot Plant bore- 
holes: Results of one-dimensional simulations, 18:12131 
(R;US) 

Development, implementation, and early results: Test Series D, 
Phase 1 of the small-scale seal performance tests, 18:12129 

*(R;US) 

Exact analysis of a two-dimensional model for brine flow to a 
borehole in a disturbed rock zone, 18:12141 (R;US) 

Geochemical Evaluation (Room G): In situ data report, Decem- 
ber 1984— November 1990: Waste Isolation Pilot Plant (WIPP) 
Thermal/Structural Interactions Program, 18:12139 (R;US) 

Long-term climate variability at the Waste Isolation Pilot Plant, 
Southeastern New Mexico, USA, 18:12134 (R;US) 

Long-term gas and brine migration at the Waste Isolation Pilot 
Plant: Preliminary sensitivity analyses for post-closure 40 
CFR 268 (RCRA), May 1992, 18:12143 (R;US) 

Post-test evaluations of Waste Isolation Pilot Plant-Savannah 
River simulated defense HLW canisters and waste form, 
18:12130 (R;US) 

Selection criteria for brine compositions used in leaching experi- 
ments of high-level waste forms in Germany, 18:12060 (RA;DE) 

Sorption investigations of selected radionuclides based on the 
system salt/brine, 18:13789 (RA;DE;In German) 

The International INTRAVAL project. Phase 1, test case 13: Ex- 
perimental study of brine transport in porous media, 18:13795 
(R;XN) 

BRIQUETS 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, Aprit+-June 1992, 18:11652 (R;US) 

BROMINE 79 

Bromine (p,n), (d,2n), and (d,p) excitation functions, 18:14340 
(RA;US) 

BROMINE 81 REACTIONS 

Bromine (p,n), (d,2n), and (d,p) excitation functions, 18:14340 
(RA;US) 


ERA Vol. 18, No. 5 623 





BRONCHOGENIC CARCINOMA 


BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
BROOKHAVEN AGS 
Design of a compact beam dump for the BNL-AGS neutral 
beam, 18:13597 (R;US) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL 
See also LIGNITE 
A pressurized fluid-bed gasifier for power generation in IGCC 
from brown coai, 18:12379 (RA;US) 
Complex system for coal quality determination, 18:11700 
(RA;US) 
BRUCE-1 REACTOR 
Behaviour of Bruce NGS-A fuel irradiated to a burnup of ~ 500 
MW.h/kgU, 18:12565 (IA;CA) 
Statistical approach to compliance with maximum channel power 
licence limits in Ontario Hydro reactors, 18:12672 (IA;CA) 
BTU METERS 
See HEAT METERS 
BUFFALO 
Utilization of cassava leaf (Manihot esculenta, Crantz) in con- 
centrate mixtures for swamp buffaloes in Thailand, 18:13931 
(RA;XA) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING MATERIALS 
See also CONCRETES 
Annual report 1991. Institute for Advanced Materials, 18:13060 
(R;XE) 
Building materials as sources of indoor exposure to ionizing ra- 
diation, 18:14009 (R;Fl) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
Air Infiltration 
A literature review of building related simulation models, 
18:12997 (R;Fl) 
Energy Efficiency 
Commentary on “Future directions: Building technologies and 
design tools”, 18:12995 (R;US) 
Failures 
Building damage classification and loss assessment for risk miti- 
gation, 18:13840 (RA;XU) 
Heat Meters 
Meters for the distribution of heating costs. Technical founda- 
tions and practical applications, 18:12983 (1;DE;In German) 
Heating Systems 
Meters for the distribution of heating costs. Technical founda- 
tions and practical applications, 18:12983 (1;DE;In German) 
Mitigation 
Building damage classification and loss assessment for risk miti- 
gation, 18:13840 (RA;XU) 
Spitak earthquake, 1988 - Engineering analysis, 18:13855 
(RA;XU) 
Occupants 
Occupancy-use readiness manual: Safety considerations: Revi- 
sion 1, 18:14023 (R;US) 
Phase Change Materials 
Numerical simulation of the structures with transparent thermal 
insulations and phase change materials, 18:12998 (R;Fl) 
Risk Assessment 
Priorities in earthquake damage reduction, 18:13842 (RA;XU) 
Safety Engineering 
Causes of the catastrophic consequences of the Spitak earth- 
quake, 18:13841 (RA;XU) 
Improvement of design and construction standards, 18:13844 
(RA;XU) 
Reinforcement of existing buildings, 18:13858 (RA;XU) 


Spitak earthquake, 1988 seismotectonics and seismology, 


18:13857 (RA;:XU) 
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Spitak earthquake, 1988: Engineering consequences, 18:13854 
(RA;XU) 
Seismic Effects 
Causes of the catastrophic consequences of the Spitak earth- 
quake, 18:13841 (RA;XU) 
Design and construction standards in earthquake-prone areas, 
18:13845 (RA;XU) 
Lessons from the Mexican earthquake 1985: Quantitative evalu- 
ation of damage and damage parameters, 18:13843 (RA;XU) 
Resistance of reactor buildings to natural catastrophes, 
18:12803 (R;US) 
Restoration and strengthening of damaged buildings, 18:13861 
(RA;XU) 
Spitak earthquake, 1988 - Engineering analysis, 18:13855 
(RA;XU) 
Spitak earthquake, 1988: Engineering consequences, 18:13854 
(RA;XU) 
Stiffness of low rise reinforced concrete shear walls, 18:12862 
(R;US) 
Seismic Isolation 
Design and construction standards in earthquake-prone areas, 
18:13845 (RA;XU) 
Improvement of design and construction standards, 18:13844 
(RA;XU) 
Lessons from the Mexican earthquake 1985: Quantitative evalu- 
ation of damage and damage parameters, 18:13843 (RA;XU) 
Priorities in earthquake damage reduction, 18:13842 (RA;XU) 
Reinforcement of existing buildings, 18:13858 (RA;XU) 
Restoration and strengthening of damaged buildings, 18:13861 
(RA;XU) 
Spitak earthquake, 1988 seismotectonics and seismology, 
18:13857 (RA;XU) 
Thermal insulation 
Numerical simulation of the structures with transparent thermal 
insulations and phase change materials, 18:12998 (R;Fl) 
Transparent insulations: Cold-region applications, 18:12999 
(R;Fl) 
Ventilation 
A literature review of building related simulation models, 
18:12997 (R;Fl) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNCHING (BEAM) 
See BEAM BUNCHING 
BUNDESAMT FUER STRAHLENSCHUTZ 
Scientific publications, conference papers and lectures prepared 
in 1991 by members of the Bundesamt fuer Strahlenschutz 
(BfS), 18:14700 (R;DE;in German) 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNERS 
See also GAS BURNERS 
OIL BURNERS 
Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 9, October 1—December 
31, 1992, 18:11794 (R;US) 
Investigation of combustion in pulverized coal fired burners, 
18:11801 (R;DK) 
BURNUP 
Control rod worth, reactivity and power distribution in a 1300 
MWe PWR, 18:12531 (RA;XA) 
Influence of prolonged nuclear fuel bumup on safety margins of 
advanced PWRs, 18:12523 (RA;XA) 
BUTANOLS 
High octane ethers from synthesis gas-derived alcohols: Quar- 
terly technical progress report, July-September 1992, 
18:12322 (R;US) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 





HOPE CREEK-1 REACTOR 

HOPE CREEK-2 REACTOR 

SUSQUEHANNA-1 REACTOR 

SUSQUEHANNA-2 REACTOR 
Calculation Methods 

Advanced caiculational methods for power reactors and LWR 
core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991, 18:12513 (R;XA) 

Coordinated Research Programs 

Swiss research and development activities in the domain of AL- 

WRs, 18:12483 (RA;XA) 
Design 

ABWR - the first of the new generation of reactors for the 1990s, 
18:12446 (RA;XA) 

Conceptual design and development of simplified light water re- 
actors in Japan, 18:12482 (RA;XA) 

SBWR - simplifications in plant design for the 1990s, 18:12447 
(RA;XA) 

Feasibility Studies 
Advanced boiling water reactors, 18:12450 (RA;XA) 
Fuel Cans 

Current status and perspectives of study of zircaloy cladding 

waterside corrosion in LWRs, 18:12454 (R;JP;in Japanese) 
Japan 

Data list of nuclear power plants in Japan: BWR edition (1992), 

18:12455 (R;JP;in Japanese) 
Loss Of Coolant 

Full-length fuel rod behavior under severe accident conditions, 

18:12849 (R;US) 
Meetings 

Advanced calculational methods for power reactors and LWR 
core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop heki in Rez, 
Czechoslovakia, 7-11 October 1991, 18:12513 (R;XA) 

Meltdown 

Ex-vessel melt-coolant interactions in deep water pool: Studies 
and accident management for Swedish BWRs, 18:12789 
(R;US) 

Modifications 
Advanced boiling water reactors, 18:12450 (RA;XA) 
Reactor Accidents 

Severe Accident Research Program plan update: Revision 1, 
18:12842 (R;US) 

VICTORIA: A mechanistic model of radionuclide behavior in the 
reactor coolant system under severe accident conditions: Re- 
vision 1, 18:12844 (R;US) 

Reactor Components 

Corrosion, 18:12444 (RA;US) 

Reactor Control Systems 

Aging assessment of the boiling-water reactor (BWR) standby 

liquid control system: Phase 1, 18:12456 (R;US) 
Reactor Safety 

ABWR - the first of the new generation of reactors for the 1990s, 
18:12446 (RA;XA) 

Conceptual design and development of simplified light water re- 
actors in Japan, 18:12482 (RA;XA) 

Survey of activities for assessing thermahydraulic aspects of 
new reactors, 18:12506 (RA;XA) 

Swiss research and development activities in the domain of AL- 
WRs, 18:12483 (RA;XA) 

Reactor Safety Experiments 

Swiss research and development activities in the domain of AL- 

WRs, 18:12483 (RA;XA) 
Risk Assessment 

Decision making under uncertainty: An investigation into the ap- 
plication of formal decision-making methods to safety issue 
decisions, 18:12850 (R;US) 

Issues in risk analysis of passive LWR designs, 18:12791 (R;US) 

Safety Engineering 

Conceptual design and development of simplified light water re- 

actors in Japan, 18:12482 (RA;XA) 


CALCIUM CARBIDES 


Specifications 
Data list of nuclear power plants in Japan: BWR edition (1992), 
18:12455 (R;JP;In Japanese) 
SBWR - simplifications in plant design for the 1990s, 18:12447 
(RA;XA) 
SBWR technology and development, 18:12448 (RA;XA) 
Steam Condensers 
SBWR - isolation condenser and passive containment cooling: 
An approach to passive safety, 18:12449 (RA;XA) 


Cc 


C CODES 

A thermal analysis computer programme package for the esti- 
mation of KANUPP coolant channel flows and outlet header 
temperature distribution, 18:12574 (R;PK) 

Benchmarking studies for the DESCARTES and CIDER codes: 
Hanford Environmental Dose Reconstruction Project, 
18:13978 (R;US) 

COGEDIF - automatic TORT and DORT input generation from 
MORSE combinatorial geometry models, 18:14354 (RA;US) 

COLLAGE: a numerical code for radionuclide migration through 
a fractured geosphere in aqueous and colloidal phases, 
18:14804 (R;SE) 

Data model description for the DESCARTES and CIDER codes: 
Hanford Environmental Dose Reconstruction Project, 
18:13977 (R;US) 

Pre-test contain calculations for FALCON experiments FAL-19 
and FAL-20, 18:12460 (R;GB) 

Preliminary design studies for the DESCARTES and CIDER 
codes: Hanford Environmental Dose Reconstruction Project, 
18:13979 (R;US) 

Process configurations/modeling: Final report, June 1, 1990— 
August 31, 1991, 18:11752 (R;US) 

Responses to TSP Directive 92-2: Summary report, 18:13970 
(R;US) 

C INVARIANCE 

High-energy pion beams: Problems and prospects, 18:14303 
(R;US) 

C-1430 RESONANCES 

See MESONS 

CABLES 

See also ELECTRIC CABLES 

A distributed control and data-acquisition system for downhole 
use, 18:13660 (RA;US) 

CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADMIUM 

Use of a fluidized-bed ion exchange system for removal of 

heavy metals from wastewaters, 18:13253 (RA;US) 
CADMIUM TELLURIDE SOLAR CELLS 

Role of polycrystallinity in CdTe and CulnSe2 photovoltaic cells: 
Annual subcontract report, 1 April 1991-31 March 1992, 
18:12348 (R;US) 

CADMIUM TELLURIDES 

The magnetic field influence on optical absorption in the 

CdTe/Cd, _,MnxTe magnetic superlattices, 18:14398 (R;VN) 
CALCIUM 

Isotope ratios and emanating power of ice-age loess- and soil 
samples, 18:13261 (IA;AT;In German) 

Ra/Ca separation by ion exchange chromatography., 18:13264 
(l;MX;In Spanish) 

CALCIUM 40 TARGET 

Measurement of giant resonances at zero degree: why and 
how, 18:14304 (R;FR) 

Studies in Medium Energy Physics: Progress report, April 1, 
1992—March 31, 1993, 18:14310 (R;US) 

CALCIUM CARBIDES 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical status 
report, October 1—-December 31, 1992, 18:13306 (R;US) 
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CALCIUM HYDROXIDES 


CALCIUM HYDROXIDES 

Chemistry of coal-related microparticles: [Final report], 1 

September 1989-31 August 1992, 18:13302 (R;US) 
CALCIUM OXIDES 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 13, October 1992— 
December 1992, 18:12409 (R;US) 

Preparation, physical characterization and microstructure de- 
pendence of critical current density of sintered ceramics, 
single crystals and expitaxial film of HTSC. Final report, 
18:13186 (1;DE;in German) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, June 1—August 31, 1988, 18:13298 (R;US) 

CALCIUM SILICATES 

New high-capacity, calcium-based sorbents - calcium silicate 
sorbents: Final report, June 1, 1990—August 31, 1991, 
18:12423 (R;US) 

New high-capacity, calcium-based sorbents, calcium silicate 
sorbents: Final report, September 1, 1991—August 31, 1992, 
18:11755 (R;US) 

CALCIUM SULFATES 
[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, June 1—August 31, 1988, 18:13298 (R;US) 
CALCULATION METHODS 
See also DISCRETE ORDINATE METHOD 
FINITE ELEMENT METHOD 
ITERATIVE METHODS 
MONTE CARLO METHOD 
NODAL EXPANSION METHOD 

Analysis of benchmark on interactive effects of gadolinium pins 
in BWRs, 18:12451 (RA;XA) 

Comparison calculations for a BWR lattice with adjacent 
gadolinium pins, 18:12452 (RA;XA) 

Corrections of equations based on measurements and applica- 
tion to theory and experiment analysis, 18:12613 (RA;XA) 

Polish experience with application of the RSYST modular sys- 
tem, 18:12612 (RA;XA) 

CALCULATIONS (2-DIMENSIONAL) 

See TWO-DIMENSIONAL CALCULATIONS 
CALCULATIONS (3-DIMENSIONAL) 

See THREE-DIMENSIONAL CALCULATIONS 
CALCULATIONS (COMPUTER) 

See COMPUTER CALCULATIONS 
CALDERAS 

Participation in the Creede Scientific Drilling Project as on-site 
Principal Investigator: Final report, 18:14031 (R;US) 

CALIFORNIA 

See also LOS ANGELES 

Remarks of Daniel Wm. Fessler, 18:11821 (RA;US) 

State of California and City of Los Angeles initiatives promoting 
electric vehicles, 18:13046 (RA;US) 

CALIFORNIUM 249 

Internal energy evaluation of heavy nucleus super asymmetric 

fission products, 18:14332 (R;UA;In Russian) 
CALORIMETERS 

Identification and angle reconstruction of the scattered electron 
with the ZEUS calorimeter, 18:13609 (R;DE;In German) 

Measurement of the time development of particle showers in a 
uranium scintillator calorimeter, 18:13618 (R;DE) 

The ZEUS uranium calorimeter: Main characteristics and first 
operating experience, 18:13617 (R;DE) 

CALORIMETERS (PARTICLE) 

See SHOWER COUNTERS 

CALVES 

Utilization of fishery by-products as supplements fed with 

roughages to ruminants, 18:13934 (RA;XA) 
CAMERAS 

Array cameras for downhole imaging, 18:13659 (RA;US) 

Electro-optic frame photography with pulsed ruby illumination, 
18:13707 (R;US) 

Image and data handling, 18:14805 (RA;US) 


Module electromagnetic pulse experiments on underground nu- 
clear tests, 18:13715 (RA;US) 


626 ERA Vol. 18, No. 5 


CANADA 
Education's response to changing technologies: Elementary 
and secondary programs in Canada, 18:13003 (RA;US) 
CANADA-INDIA REACTOR 
See CIRUS REACTOR 
CANADIAN ORGANIZATIONS 
See also WNRE 
Are we focusing on the right technical issues in HLW research: 
The evaluation of the Canadian program, 18:12160 (RA;SE) 
CANDU TYPE REACTORS 
See also BRUCE-1 REACTOR 
CORDOBA REACTOR 
DARLINGTON-1 REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
CANDU 3 station layout for safety, licensability, constructability 
and operations, 18:12567 (IA;CA) 
Modular accident analysis program for CANDU reactors, 
18:12562 (IA;CA) 
Physical parameters of the 1% SEU-fuelled CANDU-6Mk1 core, 
18:12564 (IA;CA) 
CANISTERS 
See CONTAINERS 


CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS 

A comparison of moisture resistance with different types of end- 
terminations in ceramic capacitors, 18:13489 (R;US) 

Characterization of ceramic capacitors for high-voltage pulse- 
discharge applications, 18:13702 (R;US) 

High-voltage failure mechanisms in liquid-filled, Fluorinert FC- 
40, capacitors, 18:13701 (R;US) 

CARBINOL 
See METHANOL 
CARBON 
See also DIAMONDS 
FULLERENES 
GRAPHITE 
PYROLYTIC CARBON 

A search for the production of direct leptons in nucleon-nucleus 
and nucleus-nucleus collisions: Progress report, April 1, 
1992—December 1, 1992 (intermediate Energy Nuclear 
Physics Group, Dept. of Physics and Astronomy, Louisiana 
State Univ., Baton Rouge), 18:14311 (R;US) 

Atomic scale stitching of beryllium coatings to carbon substrates 
using 200-keV carbon ions, 18:12291 (R;US) 

Beam-foil studies of 2s-2p- and of Rydberg-transitions in He- 
and Li-like Kr, 18:14488 (RA;DE) 

Isotope ratios and emanating power of ice-age loess- and soil 
samples, 18:13261 (IA;AT;In German) 

Measurement of trace amounts of carbon impurity in silicon 
crystal by electron irradiation-photoluminescence technique, 
18:13259 (IA;JP) 

On-line gas-phase optical diagnostics in plasma CVD deposition 
of Carbon films, 18:13221 (R;IT) 

Spectroscopic characterization of the carbon trimer, 18:14382 
(RA;US) 

Structure and collisions of swift few-electron Bi-ions, 18:14406 
(RA;DE) 

Structure and properties of a-C:N films prepared by pulsed ex- 
cimer laser deposition, 18:13167 (R;US) 

Workshop on diamond and diamond-like-carbon films for the 
transportation industry, 18:13213 (R;US) 

CARBON 12 TARGET 

High-energy pion-nucleus scattering at LAMPF, 18:14226 (R;US) 

Methods of experimental data processing on '*C and '®O multi- 
particle photodissociation reactions, 18:14331 (R;UA;In 
Russian) 

Total neutron cross-section of U-238 as measured with filtered 
neutrons of 55 keV and 144 keV, 18:14324 (1;VN) 

CARBON 13 

Analytical and methodological aspects of oxygen and carbon 

stable isotope composition of carbonate lacustrine sediments: 





Final report for the period 1 October 1990 - 14 September 
1992, 18:13793 (R;XA) 
CARBON 13 TARGET 
Studies in Medium Energy Physics: Progress report, April 1, 
1992—March 31, 1993, 18:14310 (R;US) 
CARBON 14 
Behaviour of bound residues of carbon-14 labelied organic envi- 
ronmental chemicals in vegetable materials, 18:14020 
(1;DE;In German) 
National Low-Level Waste Management Program Radionuclide 
Report Series: Volume 3, Carbon-14, 18:12026 (R;US) 
CARBON ADDITIONS 
Metastable SiC and SiGeC alloys by carbon implantation and 
solid phase epitaxy, 18:13153 (R;US) 
CARBON COMPOUNDS 
See also CARBON NITRIDES 
CARBON SULFIDES 
Laser spectroscopy of chemically reactive species, 18:13331 
(R;US) 
CARBON CYCLE 
Quantifying regional changes in terrestrial carbon storage by ex- 
trapolation from local ecosystem models, 18:13781 (R;US) 
CARBON DIOXIDE 
Adsorption 
Advanced NMR-based techniques for pore structure analysis of 
coal: Quarter report No. 4, 1 October 1992-30 December 
1992, 18:11711 (R;US) 
Air Pollution Control 
Integrating gas reburning with low NOx burners, 18:11733 
(RA;US) 
Biological Effects 
FACE: Free-Air CO2 Enrichment for plant research in the field, 
18:13925 (R;US) 
Detection 
Effect of CO conversion in the boundary layers surrounding pul- 
verized coal char particles, 18:11809 (RA;US) 
Dimerization 
Intermolecular vibrational coupling in van der Waals complexes: 
Effect on stability and IR spectra, 18:13360 (RA;US) 
Ecological Concentration 
Quantifying regional changes in terrestrial carbon storage by ex- 
trapolation from local ecosystem models, 18:13781 (R;US) 
Emission 
Global warming potential for CF,, 18:13760 (R;US) 
Trends '91: A compendium of data on global change— 
highlights, 18:13812 (R;US) 
Ground States 
Potential energy surfaces governing chemical reactions involv- 
ing carbon, oxygen, and hydrogen, 18:13322 (R;US) 
Heating 
A correlated K-distribution model of the heating rates for H2O and 
a molecular mixture in the 0-2500 cm—' wavelength region in 
the atmosphere between 0 and 60 km, 18:13761 (R;US) 
Hydrogenation 
Design of a high activity and selectivity alcohol catalyst: Ninth 
quarterly report, August 7, 1992—November 7, 1992, 
18:12329 (R;US) 
Materials Recovery 
A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 13, October 1992- 
December 1992, 18:12409 (R;US) 
Photoionization 
lonization probes of molecular structure and chemistry: Progress 
report, January 15, 1992—January 14, 1993, 18:13332 (R;US) 
Radicals 
lonization probes of molecular structure and chemistry: Progress 
report, January 15, 1992—January 14, 1993, 18:13332 (R;US) 
Removal 
The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, August 28-November 27, 1991, 18:13256 
(R;US) 
The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, February 28—May 27, 1991, 18:11656 (R;US) 


CARNALLITE 


The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, November 27, 1991—February 27, 1992, 
18:13257 (R;US) 

Separation Processes 

The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, August 28—-November 27, 1991, 18:13256 
(R;US) 

The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, November 27, 1991-February 27, 1992, 
18:13257 (R;US) 

Solvent Properties 

Extraction of pesticides from contaminated soil using supercriti- 

cal carbon dioxide, 18:13826 (R;US) 
CARBON DIOXIDE INJECTION 

Part ll. EOR field case histories, 18:11862 (RA;US) 

Scale-up of miscible flood processes: [Quarterly] report, 
September 30, 1992—December 31, 1992, 18:11844 (R;US) 

CARBON FIBERS 

VPI-1 - Investigation of properties and performance of ceramic 

composite components, 18:13246 (RA;US) 
CARBON MONOXIDE 

Design of a high activity and selectivity alcohol catalyst: Eighth 
quarterly report, May 7, 1992—August 7, 1992, 18:12328(R;US) 

Design of a high activity and selectivity alcohol catalyst: Ninth 
quarterly report, August 7, 1992-November 7, 1992, 
18:12329 (R;US) 

Effect of CO conversion in the boundary layers surrounding pul- 
verized coal char particles, 18:11809 (RA;US) 

Effects of catalytic mineral matter on CO/CO2 temperature and 
burning time for char combustion: Quarterly progress report 
No. 12, July-September 1992, 18:11790 (R;US) 

Fuel and power coproduction - the Integrated Gasification/Liquid 
Phase Methanol (LPMEOH™) Demonstration Project, 
18:11699 (RA;US) 

Magnitude and value of electric vehicle emissions reductions for 
six driving cycies in four US cities with varying air quality 
problems, 18:13729 (R;US) 

Probe molecule studies: Active species in alcohol synthesis: 
Eighth quarterly report, July 1992—September 1992, 18:12330 
(R;US) 

Probe molecule studies: Active species in alcohol synthesis: 
Ninth quarterly report, October 1992—-December 1992, 
18:11679 (R;US) 

Surface diffusion studies by optical diffraction techniques, 
18:13326 (R;US) 

CARBON NITRIDES 

Structure and properties of a-C:N films prepared by pulsed ex- 

cimer laser deposition, 18:13167 (R;US) 
CARBON STEELS 

Examination of representative drum from 618-9 Burial Ground, 
18:12175 (R;US) 

Moessbauer effect study on the corrosion of an oil refinary, 
18:13102 (IA;AR) 

CARBON SULFIDES 

Temperature dependent sensor response caused by polymer- 

solvent interactions, 18:13281 (R;US) 
CARBONACEOUS MATERIALS 

See also COAL 

High-resolution mass spectrometry of carbonaceous clusters, 
18:13287 (RA;US) 

CARCINOGENESIS 
Cancer risk as a radiation detriment, 18:14010 (R;Fl;In Finnish) 
CARCINOMAS 

Early lung cancer detection in uranium miners with abnormal 
sputum cytology: Technical progress report, July 31, 1991— 
July 31, 1992, 18:12226 (R;US) 

CARLSON METHOD 
See DISCRETE ORDINATE METHOD 
CARNALLITE 

Thermomechanical behaviour of salt rock. Project part 1. Long- 
term safety of the salt dome barrier. Final report, 18:12093 
(|;DE;in German) 
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CARROTS 


CARROTS 

Effects of ionization and nitrous oxide on grated carrot respira- 

tion, 18:13927 (R;FR;In French) 
CATALYST SUPPORTS 

SNL-1 - Ceramic catalyst supports: Hydrous metal oxide ion- 
exchange supports for direct coal liquefaction, 18:11696 
(RA;US) 

CATALYSTS 

Catalytic conversion of light alkanes: Quarterly progress report, 
April 1June 30, 1992, 18:12311 (R;US) 

Catalytic conversion of light alkanes: Quarterly progress report, 
July 1, 1992—September 30, 1992, 18:12312 (R;US) 

Clean gasoline reforming with superacid catalysts: Final techni- 
cal report, September 25, 1990—September 24, 1992, 
18:11678 (R;US) 

Demonstration of selective catalytic reduction (SCR) technology 
for the control of nitrogen oxide (NOx) emissions from high- 
sulfur, coal-fired boilers, 18:11730 (RA;US) 

Design of a high activity and selectivity alcohol catalyst: Eighth 
quarterly report, May 7, 1992—August 7, 1992, 18:12328 (R;US) 

Design of a high activity and selectivity alcohol catalyst: Ninth 
quarterly report, August 7, 1992—November 7, 1992, 
18:12329 (R;US) 

Design of a high activity and selectivity alcohol catalyst: Sev- 
enth quarterly report, February 7, 1992-May 7, 1992, 
18:12327 (R;US) 

Design of a high activity and selectivity alcohol catalyst: Sixth 
quarterly report, November 7, 1991—February 7, 1992, 
18:12326 (R;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 4, July-September 1992, 18:13736 (R;US) 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, September 1992- 
November 1992, 18:11688 (R;US) 


Hindered diffusion of coal liquids: Quarterly report No. 1, 


September 18, 1992—December 17, 1992, 18:11690 (R;US) 
Mechanism of hydrodenitrogenation: Final report, September 1, 


1989—August 31, 1992, 18:11667 (R;US) 

Probe molecule studies: Active species in alcohol synthesis: 
Ninth quarterly report, October 1992—December 1992, 
18:11679 (R;US) 

Support effects studied on model supported catalysts: Progress 
report, 18:13291 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 4, June 26, 1991—September 
26, 1991, 18:12323 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 5, September 26, 1991-— 
December 26, 1991, 18:12324 (R;US) 

Theoretical predictions of platinum-rhodium bimetallic catalysts, 
18:13050 (R;US) 

CATALYTIC CONVERTERS 

Theoretical predictions of platinum-rhodium bimetallic catalysts, 

18:13050 (R;US) 
CATHODES 

See also PHOTOCATHODES 

Simulated coal-gas-fueled molten carbonate fuel cell develop- 
ment program: Topical report: Cathode compatibility tests, 
18:12974 (R;US) 

CATTLE 
See also CALVES 
COWS 

Effect of protein supplementation during energy undernutrition, 
18:13930 (RA;:XA) 

Nitrogen supplementation of maize and sorghum silage for 
growing cattle, 18:13933 (RA;XA) 

CAUSTIC FLOODING 

Chemical composition profiles during alkaline flooding at different 
temperatures and extended residence times, 18:11834 (R;US) 

Evaluation of mixed surfactants for improved chemical flooding, 
18:11863 (R;US) 

The effect of polymer-surfactant interaction on the rheological 


properties of surfactant enhanced alkaline flooding formula- 
tions, 18:11864 (R;US) 
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CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Discrete control of high-frequency field amplitude in a cavity res- 
onator, 18:13576 (RA;RU;In Russian) 
Experiment and simulation of hole-coupled resonator modes 
with a CW HeNe laser, 18:14631 (R;US) 
Higher order mode damping studies on the PEP-II B-Factory RF 
cavity, 18:13589 (R;US) 
On electron subloading of a resonator at a high power level, 
18:13579 (RA;RU;In Russian) 
Optimized variant of a quadrupole focusing accelerating struc- 
ture, 18:13568 (IA;RU;In Russian) 
Study on a resonator of an electron linac with enhanced current, 
18:13577 (RA;RU;In Russian) 
Study on breakdown and SHF-discharges in electron linac ac- 
celerating structures, 18:13570 (RA;RU;In Russian) 
ccD 
See CHARGE-COUPLED DEVICES 
CEBAF ACCELERATOR 
Lattice gauge theory, 18:14119 (RA;US) 
Low energy NN interactions, 18:14211 (RA;US) 
CELL FLOW SYSTEMS 
Resolution of heterogeneous fluorescence emission signals and 
decay lifetime measurement on fluorochrome-labeled cells by 
phase-sensitive FCM, 18:13905 (R;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL MEMBRANES 
Haemolysis of human erythrocytes and changes in the fluidity of 
erythrocyte membranes as a result of irradiation with heavy 
ions, 18:13988 (R;DE;In German) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLS (REACTOR) 
See REACTOR CELLS 
CELLULOSE 
Combined enzyme mediated fermentation of cellulose and xy- 
lose to ethanol, 18:12302 (PA;US) 
CENTRAL REGION 
See USA 
CENTRIFUGATION 
Proof of concept and performance optimization of high gravity 
batch type centrifuge for dewatering fine coal: Quarterly tech- 
nical progress report No. 3, March 20, 1990—June 20, 1990, 
Revision, 18:11626 (R;US) 
CERAMIC MELTERS 
Freeze and restart of the DWPF Scale Glass Melter, 18:12198 
(R;US) 
CERAMICS 
Acoustic Microscopy 
Ultrasonic microscopy for 
18:13467 (R;IT;In Italian) 
Coatings 
Tribology, 18:13058 (RA;US) 
Computerized Tomography 
Obtaining high-resolution images of ceramic from 3-D x-ray mi- 
crotomography by region-of-interest reconstruction, 18:13464 
(R;US) 
Crack Propagation 
Growth of failure relevant surface cracks in oxide ceramics with 
and without transformation-toughening, 18:13189 (R;DE;In 
German) 
Dielectric Properties 
Characterization of ceramic capacitors for high-voltage pulse- 
discharge applications, 18:13702 (R;US) 
Electric Conductivity 
Temperature-dependent electrical conductivity of soda-lime 
glass, 18:13247 (R;US) 


ceramic materials inspection, 





Energy-Loss Spectroscopy 
High resolution interface nanochemistry and structure, 18:13255 
(R;US) 
Fabrication 
Ceramics, 18:13160 (RA;US) 
GT-1 - Development of advanced fiber reinforced ceramics, 
18:13245 (RA;US) 
GT-1A - Modeling of fibrous preforms for CVD infiltration, 
18:13196 (RA;US) 
Fracture Properties 
ANL-1 - Development of nondestructive characterization meth- 
ods for and effects of flaws on the fracture behavior of 
structural ceramics, 18:13195 (RA;US) 
Interfaces 
Polymer-metal(oxide) interfaces, 18:13242 (RA;US) 
Manufacturing 
Quantum-chemistry calculations of the thermochemistry of 
molecules in the Si-C-H system, 18:13398 (RA;US) 
Mechanical Properties 
Annual report 1991. Institute for Advanced Materials, 18:13060 
(R;XE) 
Nondestructive Testing 
ANL-1 - Development of nondestructive characterization meth- 
ods for and effects of flaws on the fracture behavior of 
structural ceramics, 18:13195 (RA;US) 
Ultrasonic microscopy for ceramic 
18:13467 (R;IT;In Italian) 
Research Programs 
Fundamental alloy design of oxide ceramics and their compos- 
ites: [Annual] report, May 1, 1990—August 31, 1992, 18:13171 
(R;US) 
Standards 
Development of ASTM standards in support of advanced ce- 
ramics development, 18:13169 (R;US) 
Superconductivity 
Ceramics, 18:13160 (RA;US) 


materials inspection, 


Superconductivity applications, 18:14528 (RA;US) 
Synthesis 

Ceramics, 18:13160 (RA;US) 
Tribology 

Tribology, 18:13021 (RA;US) 
Ultrasonic Testing 


Ultrasonic microscopy for 
18:13467 (R;IT;in Italian) 
CERATITIS CAPITATA 
Mexican medfly programme, 
Spanish) 
CEREALS 
See also MAIZE 
RICE 
SORGHUM 
Revised technical action plan at former Commodity Credit Cor- 
poration grain storage sites in Nebraska and Kansas, 
18:13778 (R;US) 
CEREBROSPINAL FLUID 
PIXE analysis of cerebrospinal fluid before and after brain trans- 
plantation, 18:13946 (IA;JP) 
CERIUM 144 
Long-term dose-response studies of inhaled or injected radionu- 
clides: Annual report, October 1, 1990-September 30, 1991, 
18:14003 (R;US) 
Use of zeolites as sorbents for the removal of long-lived ra- 
dionuclides from aqueous wastes, 18:12087 (RA;XA) 
CERIUM COMPOUNDS 
See also CERIUM OXIDES 
Sorption behaviour of radionuclides in water solutions, 18:13308 
(RA;XA) 
CERIUM IONS 
[Aspects of photoionization of impurities and electron transfer in 
ionic crystals]: Final report, [September 1984—September 
1991], 18:13335 (R;US) 
CERIUM OXIDES 
ORNL-1(D) - Microwave sintering of ceramics for fuel cells, 
18:13201 (RA;US) 


ceramic materials inspection, 


18:13965 (AV;XA;In English, 


CHARGED-PARTICLE TRANSPORT 


CERN 

The experimental challenge of the next generation accelerators, 

18:13506 (IA;AT;In German) 
CERN LEAR 

Development, test, and simulation of an influence drift chamber, 

18:13641 (R;DE;in German) 
CERN LINAC 

Dynamics and tolerances for the CERN interdigital H LINAC, 

18:13558 (R;FR) 
CERTIFICATION 

Operator licensing examiner standards: Revision 7, 18:12595 

(R;US) 
CESIUM 

A suggested approach toward measuring sorption and applying 
sorption data to repository performance assessment, 
18:13803 (RA;XN) 

Behavior of mercury, lead, cesium, and uranyl ions on four SRS 
soils, 18:13869 (R;US) 

Chemical Processing Division monthly report, June 1967, 
18:11976 (R;US) 

CESIUM 137 

A synthesis of ecological data from the 100 Areas of the Han- 
ford Site, 18:13864 (R;US) 

Kinetics of sorption of some long-lived fission products on inor- 
ganic sorbents, 18:13307 (RA;XA) 

Long-term dose-response studies of inhaled or injected radionu- 
clides: Annual report, October 1, 1990—September 30, 1991, 
18:14003 (R;US) 

Remote fabrication of 1°? Cs sources at Hanford, 18:12290 (R;US) 

CESIUM 137 TARGET 

Modelling of long-living radioactive wastes radiation decontami- 
nation by irradiation with protons of middie energies, 
18:14292 (R;UA;In Russian) 

CESIUM COMPOUNDS 

Sorption behaviour of radionuclides in water solutions, 18:13308 

(RA;XA) 
CESIUM ISOTOPES 

See also CESIUM 137 

Sorption of caesium on insoluble hexacyanoferrates (Il) and 
strontium on antimonic and phosphatoantimonic acids, 
18:12088 (RA;XA) 

CFC 
See CHLOROFLUOROCARBONS 
CFFF 
See MHD GENERATOR CFFF 
CHALCOGENIDES 
See also OXIDES 
SULFIDES 

[Band electronic structures and crystal packing forces]: Progress 

report, [March 1992-February 1993], 18:13217 (R;US) 
CHALK RIVER NUCLEAR LABS 
Progress report physical sciences - TASCC division - 1991 July 
01 -December 31, 18:14703 (R;CA) 

CHALKS 

See LIMESTONE 
CHANNELS (REACTOR) 

See REACTOR CHANNELS 
CHARGE CONJUGATION INVARIANCE 

See C INVARIANCE 
CHARGE RADIUS (NUCLEAR) 

See NUCLEAR RADII 
CHARGE STATES 

Evolution of ion-charge-state distributions in an electron-beam 

ion trap, 18:14436 (RA;US) 
CHARGE-COUPLED DEVICES 
Image and data handling, 18:14805 (RA;US) 
CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARGED-PARTICLE TRANSPORT 

Dimensionless perturbative theory of electron beam propagation 
in emittance dominated regime, 18:13523 (R;IT) 

Remarks on phase-space formalism and beam transport, 
18:13522 (R;IT) 
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CHARGED-PARTICLE TRANSPORT 


Theory of anomalous transport in toroidal helical plasmas, 
18:14633 (R;JP) 
CHARGED-PARTICLE TRANSPORT THEORY 
On radio frequency wave induced radial transport and wave he- 
licity, 18:14605 (R;CS) 
CHARGING (REACTOR) 
See REACTOR FUELING 


CHARM PARTICLES 

Searches for new particles at a tau-charm factory, 18:14234 

(R;US) 
CHARS 
Chemical Reaction Kinetics 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 11, March 15, 1990—June 15, 1990, 
18:11663 (R;US) 

The role of pore structure on char reactivity: Quarterly progress 
report, 18:11797 (R;US) 

The role of pore structure on char reactivity: Quarterly progress 
report, 18:11796 (R;US) 

The role of pore structure on char reactivity: Quarterly progress 
report, 18:11798 (R;US) 

Combustion 

Effects of catalytic mineral matter on CO/COz ratio, temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 2, January-March 1990, 18:11791 (R;US) 

Effects of catalytic mineral matter on CO/COz ratio, temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 3, Aprit-June 1990, 18:11789 (R;US) 

Gasification 

Production of low-cost hydrogen: [Eleventh quarterly] technical 
progress report, [April 1, 1992—-June 30, 1992], 18:12293 
(R;US) 

Pyrolysis and gasification of coal at high temperatures: Annual 
progress report No. 1, September 15, 1987—September 15, 
1988, 18:11661 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 10, December 15, 1989—March 15, 
1990, 18:11662 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 11, March 15, 1990—June 15, 1990, 
18:11663 (R;US) 

Microscopy 

Pyrolysis and gasification of coal at high temperatures: Annual 
progress report No. 1, September 15, 1987—September 15, 
1988, 18:11661 (R;US) 

Morphology 

Char structures for three coals combusted in a CFB, 18:11715 
(R;SE) 

Investigation of char structures from CFB-combustion of a bitu- 
minous coal, 18:11716 (R;SE;In Swedish) 

Oxidation 

Effects of catalytic mineral matter CO/COz2 ratio on temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 1, October-December 1989, 18:11788 (R;US) 

Porosity 


Characterization of porosity via secondary reactions: Quarterly 
technical progress report, 15 June 1992-30 September 1992, 
18:11799 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 10, December 15, 1989—March 15, 
1990, 18:11662 (R;US) 

The role of pore structure on char reactivity: Quarterly progress 
report, 18:11797 (R;US) 

The role of pore structure on char reactivity: Quarterly progress 
report, 18:11796 (R;US) 

The role of pore structure on char reactivity: Quarterly progress 
report, 18:11798 (R;US) 

Production 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, April-June 1992, 18:11652 (R;US) 
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Surface Properties 
Characterization of porosity via secondary reactions: Quarterly 
technical progress report, 15 June 1992-30 September 1992, 
18:11799 (R;US) 
CHEMICAL ANALYSIS 
See also ACTIVATION ANALYSIS 
NONDESTRUCTIVE ANALYSIS 
Studies of the analyte-carrier interface in flow injection analysis: 
Final report, June 1, 1987—January 31, 1992, 18:13254 (R;US) 
CHEMICAL BONDS 
Photodissociation of acetylene: Determination of D°, (HCC-H) 
by photofragment imaging, 18:13288 (RA;US) 
The single electron chemistry of coals: [Quarterly] report, July 1, 
1990—December 30, 1990, 18:11706 (R;US) 
CHEMICAL EFFLUENTS 
Environmental surveillance data report for the first quarter of 
1992, 18:13813 (R;US) 
Facility effluent monitoring plan for the T Plant Facility, 18:12174 
(R;US) 
Results of acute and chronic toxicity tests conducted at SRS 
NPDES outfalls, July—October 1991, 18:12222 (R;US) 
CHEMICAL EXPLOSIONS 
Energetic Materials Program Review: Equipment and diagnos- 
tics, 18:13710 (R;US) 
CHEMICAL EXPLOSIVES 
See also SHAPED CHARGES 
4. International symposium on analysis and detection of explo- 
sives, Jerusalem (Israel): Program and abstracts, 18:13267 
(I;1L) 
Hazards of explosives dusts: Particle size effects, 18:13708 
(R;US) 
Nuclear based explosive detection techniques, 18:13268 (IA;IL) 
Two tests for explosive countermine studies, 18:13709 (R;US) 
CHEMICAL PLANTS 
Efficient analysis using custom interactive visualization tools at 
a Superfund site, 18:13774 (R;US) 
CHEMICAL PROPERTIES 
Mechanistic ash deposition model for 
18:13395 (RA;US) 
CHEMICAL REACTION KINETICS 
See also COMBUSTION KINETICS 
Bimolecular reaction dynamics from photoelectron spectroscopy 
of negative ions, 18:13327 (R;US) 
Product distributions for elementary chemical 
18:13364 (RA;US) 
Theoretical analysis of the reaction between hydrogen atoms 
and isocyanic acid, 18:13366 (RA;US) 
True and false chirality, 18:14129 (RA;XA) 
CHEMICAL REACTIONS 
See also CHEMISORPTION 
CORROSION 
DENITRIFICATION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
OXIDATION 
POLYMERIZATION 
Catalytic dehydration of alcohols by OH. (H3C)3CCH2OH: A lim- 
iting case, 18:13329 (RA;US) 
Design and synthesis of reactive separation systems: Final re- 
port, 18:13293 (R;US) 
Detection of excited-state absorptions in gases using an 
induced-grating technique, 18:14383 (RA;US) 
CHEMICAL REACTORS 
CARB-4 - Engineering-scale development of the vapor-liquid- 
solid (VLS) process for the production of silicon carbide fibrils, 
18:13203 (RA;US) 
Si atom density profiles in a rotating disk CVD reactor, 18:13280 
(R;US) 
CHEMICAL VAPOR DEPOSITION 
Model of particle-enhanced chemical vapor deposition pro- 
cesses, 18:13399 (RA;US) 
Modeling the chemical vapor deposition of silicon carbide, 
18:13396 (RA;US) 


coal-fired boilers, 


reactions, 





Ultra-high vacuum system for laser-induced chemical vapor de- 

position, 18:13220 (R;IT) 
CHEMICAL WARFARE AGENTS 

Integrated Baseline System (IBS), Version 1.03: User guide: 
Chemical Stockpile Emergency Preparedness Program 
(Chemical Stockpile Emergency Preparedness Program), 
18:12910 (R;US) 

CHEMICAL WASTES 

See also CHEMICAL EFFLUENTS 

Efficient analysis using custom interactive visualization tools at 
a Superfund site, 18:13774 (R;US) 

Examination of representative drum from 618-9 Burial Ground, 
18:12175 (R;US) 

TTP AL921102: An integrated geophysics program for non- 
intrusive characterization of mixed-waste landfill sites: FY 
1992 year-end progress report: Volume 1, 18:12022 (R;US) 

TTP AL921102: An integrated geophysics program for non- 
intrusive characterization of mixed-waste landfill sites: FY 
1992 year-end progress report: Volume 2, 18:12023 (R;US) 

CHEMISORPTION 
Chemical sorption databases developed as part of HMIP risk 
assessment methodology: an overview, 18:12016 (R;GB) 
CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHEMONUCLEAR REACTORS 

Reactor as furnace and reactor as lamp: Possible variants of 

two-purpose nuclear reactors, 18:12606 (IA;JP) 
CHERENKOV COUNTERS 

Construction of a Cherenkov counter for the test of the particle 
identification in the SAPHIR detector, 18:13607 (R;DE;In Ger- 
man) 

Optical system for a threshold gas Cherenkov detector, 
18:13658 (RA;US) 

Velocity determination of neutron-rich projectile fragments with a 
ring-imaging Cherenkov detector, 18:13624 (R;DE;In German) 

CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERENKOV RADIATION 

Optical system for a threshold gas Cherenkov detector, 

18:13658 (RA;US) 
CHERNOBYLSK-1 REACTOR 

An estimation of system efficiency of automatic power control of 
RBMK-1000 at spontaneous moving of rods of control and 
protection system (CPS), 18:12675 (R;UA;In Russian) 

CHERNOBYLSK-2 REACTOR 

An estimation of system efficiency of automatic power control of 
RBMK-1000 at spontaneous moving of rods of control and 
protection system (CPS), 18:12675 (R;UA;In Russian) 

CHERNOBYLSK-4 REACTOR 

"Hot” particles generated by the Chernobyl Nuclear Power Plant 
accident and their oncogenic hazard, 18:14002 (R;UA;In Rus- 
sian) 

International Chernobyl project - input from the Commission of 
the European Communities to the evaluation of the relocation 
policy adopted by the former Soviet Union, 18:12597 (R;XE) 

USA/CIS coordinating committee and its hydrologic studies, 
18:12858 (R;US) 

CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHICAGO 

Magnitude and value of electric vehicle emissions reductions for 
six driving cycles in four US cities with varying air quality 
problems, 18:13729 (R;US) 

CHICKENS 

Irradiation of poultry meat and its products: A compilation of tech- 

nical data for its authorization and control, 18:13928 (R;XA) 
CHINA 

Asia's coal and clean coal technology market potential, 

18:11818 (RA;US) 


CHROMIUM COMPOUNDS 


Climate data bases of the People’s Republic of China, 1841— 
1988, 18:13734 (R;US) 
CHIRAL SYMMETRY 
Chiral interaction and biomolecular evolution, 18:14130 (RA;XA) 
CHLOR-ALKALI INDUSTRY 
See CHLORINE 
SODIUM HYDROXIDES 
CHLORIDES 
See also AMMONIUM CHLORIDES 
PLATINUM CHLORIDES 
POTASSIUM CHLORIDES 
SODIUM CHLORIDES 
TANTALUM CHLORIDES 
Disposition of chlorine-containing species in an MHD coal-fired 
flow facility, 18:12961 (R;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also PVC 
Application of non-thermal plasmas to pollution control, 
18:13763 (R;US) 
In situ bioremediation of trichloroethylene-contaminated water by 
a resting-cell methanotrophic microbial fitter, 18:13831 (R;US) 
Measurements and evaluation of the water-to-air transfer and 
air concentration for trichloroethylene in a shower chamber, 
18:13762 (R;US) 
Numerical simulations for the in situ bioremediation demonstra- 
tion at Savannah River: Presentation of the model, 18:13810 
(R;US) 
Removal of VOCs from groundwater using membrane-assisted 
solvent extraction, 18:13773 (R;US) 
Stability of volatile organics in environmental soil samples: Final 
report, 18:13814 (R;US) 
CHLORINE 
Results of acute and chronic toxicity tests conducted at SRS 
NPDES outfalls, July-October 1991, 18:12222 (R;US) 
The treatment of iodine and chlorine chemistry in the risk assess- 
ment of deep radioactive waste disposal, 18:12012 (R;GB) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLOROFLUOROCARBONS 
An assessment of alternatives and technologies for replacing 
ozone- depleting substances at DOE facilities, 18:13011 
(R;US) 
Malone refrigeration, 18:13472 (R;US) 
Trends '91: A compendium of data on global change— 
highlights, 18:13812 (R;US) 
CHLOROPHYLL 
Nonlinear optical properties of porphyrin and chlorophyll dimers 
studied by degenerated four wave mixing, 18:12336 (R;US) 
CHLOROPLASTS 
Kinetic studies of interfacial photocurrents in platinized chloro- 
plasts, 18:12337 (R;US) 
CHROMATES 
Bacterial chromate reduction and product characterization, 
18:13914 (R;US) 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMIUM 
Magnetic excitations in antiferromagnetically coupled superiat- 
tices: Fe/Mo and Fe/Cr, 18:13063 (R;US) 
CHROMIUM ALLOYS 
See also ALLOY-NI73CR15FE7TIS 
CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
COLMONOY 
Acceptable aluminum additions for minimal environmental effect 
in iron-aluminum alloys, 18:13073 (R;US) 
ORNL-2(D) - Ultrahigh temperature intermetallic alloys, 
18:13142 (RA;US) 
ORNL-3(A) - Corrosion protection of ultrahigh temperature inter- 
metallic alloys, 18:13146 (RA;US) 
CHROMIUM COMPOUNDS 
See also CHROMATES 
Sorption behaviour of radionuclides in water solutions, 18:13308 
(RA;XA) 
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CHROMIUM IONS 


CHROMIUM IONS 

Electrokinetic migration studies on removal of chromium and 
uranyl ions from 904-A trench soil, 18:12211 (R;US) 

Electron-ion interaction cross sections determined by x-ray 
spectroscopy on EBIT, 18:14443 (RA;US) 

Inner-shell ionization of lithium-like chromium ions, 18:14440 
(RA;US) 

CHROMIUM STEELS 

See also STEEL-CR12MOV 

SIMS srudy of scandium distribution in subsurface layer of 
austenitic stainless steel, 18:13105 (IA;RU;In Russian) 

CHROMIUM-MOLYBDENUM STEELS 

ORNL-4(B) - Coal conversion and utilization plant support ser- 

vices, 18:13152 (RA;US) 
CHROMIUN-NICKEL STEELS 

See also STEEL-CR19NI10 

Corrosion fatigue of iron-chromium-nickel alloys: Fracture me- 
chanics, microstructure and chemistry: Progress report, 
January 1, 1992—December 31, 1992, 18:13080 (R;US) 

UTN-2 - Investigation of the weldability of modified 800H alloys, 
18:13148 (RA:US) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 

Distributions of spontaneous chromosomal aberrations and of 
spontaneous and induced SCE and micronuclei in peripheral 
lymphocytes from a human population, 18:13967 (R;US) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 

Energy and Technology Review, October-December 1992, 

18:13517 (R;US) 
CIR REACTOR 
See CIRUS REACTOR 
CIRCUIT BREAKERS 

Comparison of different test methods to assess thermal 
stresses of metal oxide surge arresters under pollution condi- 
tions, 18:12879 (R;IT) 

Definition of testing procedures to check performance of ZnO 
surge arresters in different environmental conditions, 
18:12877 (R;IT) 

CIRCUITS (ELECTRONIC) 

See ELECTRONIC CIRCUITS 
CIRCULATING FLUIDIZED BED BOILERS 
See FLUIDIZED BED BOILERS 

CIRUS REACTOR 
Experiences with sea water in research reactors (Paper No. 
7.8), 18:12767 (IA;IN) 

CISTRONS 

See GENES 
CITIES 

See URBAN AREAS 
CIVIL DEFENSE 

Reorganization of a civil defense system, 18:13860 (RA;XU) 
CLASSICAL MECHANICS 

Errata report on Herbert Goldstein's Classical Mechanics: Sec- 
ond edition, 18:14079 (R;US) 

CLAYS 

See also BENTONITE 

A review of sorption of radionuclides under the near- and far- 
fied conditions of an underground radioactive waste 
repository. Pt. 3: A comparison of work funded by the 
Department of the Environment and UK Nirex Ltd with the bib- 
liography of work undertaken worldwide, 18:12010 (R;GB) 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 1: Work funded by the Department of the Envi- 
ronment and UK Nirex Ltd, 18:12008 (R;GB) 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 


632 ERA Vol. 18, No. 5 


repository. Pt. 2: A bibliography of the review area covering 
national and international publications, 18:12009 (R;GB) 

Design study for a macropermeability test in an argillaceous for- 
mation (Boom clay), 18:12057 (R;XE) 

Field test demonstration of emplacement feasibility of precom- 
pacted clay buffer materials in a granitic medium, 18:12055 
(R;XE;In French) 

Geochemical modelling of the sorption of tetravalent radioele- 
ments, 18:12106 (R;GB) 

Seismic tomography investigation of the Down Ampney fault re- 
search site, 18:12002 (R;GB) 

The potential use of swelling clays for backfilling and sealing of 
underground repositories: The case of the Boom clay, 
18:12085 (RA;XA) 

CLEAN AIR ACT 
See US CLEAN AIR ACT 
CLIMATE MODELS 

Applications of wavelet-based compression to multidimensional 
earth science data, 18:14039 (R;US) 

CHAMMP, 18:14038 (R;US) 

FORTRAN M as a language for building earth system models, 
18:14026 (R;US) 

The Earth's climate as a dynamical system: Proceedings, 
18:13730 (R;US) 

The effects of sampling frequency on the climate statistics of the 
ECMWF general circulation model, 18:13759 (R;US) 

Wavelet transform-vector quantization compression of super- 
computer ocean model simulation output, 18:14792 (R;US) 

CLIMATES 

Selected translated abstracts of Russian-language climate- 
change publications: |, Surface energy budget, 18:13753 
(R;US;in English, Russian) 

CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

Instrumentation and nondestructive evaluation, 
(RA;US) 

CLINOPTILOLITE 

Use of aluminosilicate minerals for the removal of radionuclides 
and heavy metals from aqueous wastes by sorption and in 
combination with precipitation processes, 18:12083 (RA;XA) 

Use of inorganic sorbents as backfill material for underground 
repositories, 18:12089 (RA;XA) 

CLOSTRIDIUM 

See also CLOSTRIDIUM ACETOBUTYLICUM 

Application of B-10 neutron captured beam to the study of the 
biological effects of high let radiations, 18:13995 (IA;JP) 

Biological production of ethanol from coal: Task 4 report, Con- 
tinuous reactor studies, 18:11669 (R;US) 

CLOSTRIDIUM ACETOBUTYLICUM 

Quantitation of microbial products and their effectiveness in en- 
hanced oil recovery: Quarterly technical progress report, 
October 16, 1992—January 16, 1993, 18:11841 (R;US) 

CLOTHING 

Incineration and total recycling of wastes from tannery industry 
by fluidized bed, 18:13008 (RA;US) 

Sanitary Waste Water Treatment System for the Hanford De- 
contamination Laundry Facility, 18:12260 (R;US) 

CLOUDS 

Application of optical remote sensing to the study of surface 

fluxes related to cloud formation, 18:13749 (R;US) 
CLOVER 
Clover as a bioindicator of ozone at ground level in Sweden - a 
national cooperation project, 18:13742 (R;SE;in Swedish) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CLUSTERS (ION) 
See ION PAIRS 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also BLACK COAL 
BROWN COAL 
COAL FINES 
SUBBITUMINOUS COAL 
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Ash Content 

Commercial-scale utility boiler test of coal ash deposition model, 
18:11813 (RA;US) 

Laser spark emission spectroscopy for analysis of coal ash de- 
posits, 18:11812 (RA;US) 

Mechanistic ash deposition model for coal-fired boilers, 
18:13395 (RA;US) 

Release of inorganic material during coal devolatilization, 
18:11811 (RA;US) 

Variations in the temperatures of coal char particles during com- 
bustion: A consequence of partilce-to-particle variations in 
ash content, 18:11808 (RA;US) 

Ashes 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, April-June 1992, 
18:11743 (R;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, July-September 1992, 
18:11744 (R;US) 

Radiative properties of ash and slag: Final report, 18:11701 
(R;US) 

Briquetting 

Coal briquetting: An environmental and commercial challenge, 

18:11619 (RA;US) 
Calorific Value 

Development of a Coal Quality Expert: Final technical progress 

report No. 9, 18:12386 (R;US) 
Chars 

The role of pore structure on char reactivity: Quarterly progress 
report, 18:11797 (R;US) 

The role of pore structure on char reactivity: Quarterly progress 
report, 18:11796 (R;US) 

The role of pore structure on char reactivity: Quarterly progress 
report, 18:11798 (R;US) 

Chemical Composition 

Development of a Coal Quality Expert: Final technical progress 
report No. 9, 18:12386 (R;US) 

Laser spark emission spectroscopy for analysis of coal ash de- 
posits, 18:11812 (RA;US) 

Chemical Properties 

Mechanistic ash deposition model for coal-fired boilers, 
18:13395 (RA;US) 

Molecular accessibility in solvent swelled coal: Quarterly report, 
18:11707 (R;US) 

Chemistry 

Catalysis and co-catalysis of bond cleavages in coal and coal 
analogs: Quarterly report, August 1, 1992—October 31, 1992, 
18:13303 (R;US) 

Cleaning 

A promising approach for fine coal beneficiation: Selective ag- 
glomeration using light hydrocarbons, 18:11622 (RA;US) 

Clean coal solid fuel for domestic use in Poland, 18:11771 
(RA;US) 

French experience in coal-washing-plant residues: The Emile 
Huchet story, 18:11615 (RA;US) 

Variations in the temperatures of coal char particles during com- 
bustion: A consequence of partilce-to-particle variations in 
ash content, 18:11808 (RA;US) 

What methods should be used to reduce sulfur dioxide pollution, 
18:11624 (RA;US) 

Combustion 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 13, October 1992— 
December 1992, 18:12409 (R;US) 

Coal-water fuels, 18:11618 (RA;US) 

Commercial-scale utility boiler test of coal ash deposition model, 
18:11813 (RA;US) 

Development of advanced small-scale coal combustion systems 
using vortex technology, 18:12374 (RA;US) 

Effect of CO conversion in the boundary layers surrounding pul- 
verized coal char particles, 18:11809 (RA;US) 

Effects of catalytic mineral matter on CO/COz ratio, temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 3, Aprit+-June 1990, 18:11789 (R;US) 


COAL 
Desuifurization 


Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 21, October 1—December 31, 1992, 
18:11783 (R;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, Apri-June 1992, 
18:11743 (R;US) 

Instrument and  sample-preparation considerations for 
computer-controlied scanning electron microscopy analyses 
of mineral matter particles in coal, 18:11810 (RA;US) 

Integrated low emissions cleanup system for direct coal fueled 
turbines (moving bed, fluid bed contactor/ceramic filter): 
Twentieth quarterly status report, July-September 1992, 
18:12384 (R;US) 

Mechanistic ash deposition model for coal-fired boilers, 
18:13395 (RA;US) 

Novel injector techniques for coal-fueled diesel engines: Final 
report, 18:13051 (R;US) 

Particulate behavior in a controlled-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport: Quarterly technical progress report, 
September 15, 1992—December 14, 1992, 18:11800 (R;US) 

Pilot-scale LIDS demonstration: Final report No. 3, 18:12424 
(R;US) 

Practical applications of laser based measuring techniques, 
18:11804 (R;DK) 

Release of inorganic material during coal devolatilization, 
18:11811 (RA;US) 

Surface studies of adsorbents for the removal of SO, and NO,: 
Final technical report, 18:13735 (R;US) 

Variations in the temperatures of coal char particles during com- 
bustion: A consequence of partilce-to-particle variations in 
ash content, 18:11808 (RA;US) 

Combustion Kinetics 

Effects of catalytic mineral matter on CO/CO.2 temperature and 
burning time for char combustion: Quarterly progress report 
No. 12, July-September 1992, 18:11790 (R;US) 

Combustion Products 

Management of residues from advanced coal-use technologies, 

18:11719 (RA;US) 
Combustion Properties 

Combustion characterization of beneficiated coal-based fuels: 
Quarterly report No. 6, July 1990-September 1990, 18:11784 
(R;US) 

Microscopic studies of coke samples combusted in a fluidized 
bed test rig, 18:11714 (R;SE) 

Comparative Evaluations 

Combustion characterization of beneficiated coal-based fuels: 
Quarterly report No. 6, July 1990-September 1990, 18:11784 
(R;US) 

The magnetohydrodynamics Coal-Fired Flow Facility: Technical 
progress report, April 1, 1992—June 30, 1992, 18:12960 (R;US) 

Coprocessing 

Bench-scale development of coal/oil co-processing technology: 

Final summary report, 18:11660 (R;US) 
Density 

Development of algorithms for capacitance imaging techniques 
for fluidized bed flow fields: Annual report, 1991, 18:11782 
(R;US) 

Desorption 

Permeability changes in coal resulting from gas desorption: 
Eleventh quarterly report, April 1, 1992—-May 31, 1992, 
18:11703 (R;US) 

Desulfurization 

American Electric Power Pressurized Fiuidized Bed Combustion 
technology update, 18:11723 (RA;US) 

DMEC-1 Pressurized Circulating Fluidized Bed Demonstration 
Project, 18:11775 (RA;US) 

Rosebud SynCoal™ Partnership Advanced Coal Conversion 
Process demonstration project, 18:11625 (RA;US) 

Self-scrubbing coal: An integrated approach to clean air, 
18:11756 (RA;US) 

Semiconductor electrochemistry of coal pyrite: Technical 
progress report, July-September 1992, 18:11712 (R;US) 

Studies on surface properties of coal-pyrite, 18:11641 (RA;US) 
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COAL 
Desultfurization 


The Wabash River Coal Gasification Repowering Project, 
18:11644 (RA;US) 

[American electric power's pressurized fluidized bed combustion 
(PFBC) technology], 18:11742 (RA;US) 

Devolatilization 

Chemical structure characteristics of char and tar during coal 
devolatilization, 18:11806 (RA;US) 

Investigation of the rank dependence of tar evolution: Quarterly 
report, 1 July 1990-30 September 1990, 18:11664 (R;US) 

Modeling coal devolatilization based on chemical structure, 
18:11807 (RA;US) 

Release of inorganic material during coal devolatilization, 
18:11811 (RA;US) 

Dissolution 

Fundamental studies of coal liquefaction: Quarterly report No. 
4, July 1-October 1, 1992, 18:11681 (R;US) 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, October 1, 1992—December 31, 
1992, 18:11682 (R;US) 

Dusts 

Hazards of explosives dusts: Particle size effects, 18:13708 

(R;US) 
Electrochemistry 

Surface electrochemical control for fine coal and pyrite separa- 

tion: Final report, 18:11629 (R;US) 
Emission Spectroscopy 
Laser spark emission spectroscopy for analysis of coal ash de- 
posits, 18:11812 (RA;US) 
Exports 
Quarterly coal report, July-September, 1992, 18:11763 (R;US) 
Fermentation 

Biological production of ethanol from coal: Task 4 report, Con- 

tinuous reactor studies, 18:11669 (R;US) 
Flames 

Investigation of combustion in pulverized coal fired burners, 

18:11801 (R;DK) 
Flow Visualization 

Development of algorithms for capacitance imaging techniques 
for fluidized bed flow fields: Annual report, 1991, 18:11782 
(R;US) 

Fluidized-Bed Combustion 

Clean coal solid fuel for domestic use in Poland, 18:11771 
(RA;US) 

Development of algorithms for capacitance imaging techniques 
for fluidized bed flow fields: Annual report, 1991, 18:11782 
(R;US) 

Energy efficiency of a pressurized fluidized bed (PFB) combus- 
tor, combined cycle power plant, 18:11772 (RA;US) 

Erosion of heat exchanger tubes in fluidized beds: Annual re- 
port, 1990, 18:11781 (R;US) 

PFBC - the leading clean coal technology for the future, 
18:12375 (RA;US) 

Research into the formation and destruction of N-species from 
coal combustion - results from pulverized fuel and pressurized 
fluidized-bed combustion facilities, 18:12398 (RA;US) 

Second generation PFBC system research and development: 
Phase 2, Topping combustor development, 18:11779 (R;US) 

Study of the combustion of low rank coal in a fluidized bed, 
18:11778 (R;US) 

Tidd PFBC Demonstration Project: Public final design report, 
18:11780 (R;US) 

Fly Ash 
Field study of disposed wastes from advanced coal processes: 


Quarterly technical progress report, April-June 1992, 


18:11743 (R;US) 
Grinding 


A promising approach for fine coal beneficiation: Selective ag- 


giomeration using light hydrocarbons, 18:11622 (RA;US) 


Coal-sand attrition system and its’ importance in fine coal clean- 
ing: Fifth quarterly report, August 31, 1992—November 30, 


1992, 18:11631 (R;US) 
Hazards 


Hazards of explosives dusts: Particle size effects, 18:13708 


(R;US) 
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Heat Treatments 

Preconversion processing of bituminous coals: New directions 
to improved direct catalytic coal liquefaction: Quarterly report, 
October 1, 1992—December 31, 1992, 18:11680 (R;US) 

ignition 

Pyrolysis and ignition of coal by firing with pulverized coal: Main 
report, 18:11802 (R;DK;In Danish, English) 

In-Situ Gasification 

Investigations of the material behaviour of coal with a view to 
gallery stability, 18:11692 (1;DE;in German) 

interactions 

The single electron chemistry of coals: [Quarterly] report, April 
1, 1990—June 30, 1990, 18:13300 (R;US) 

The single electron chemistry of coals: [Quarterly] report, Jan- 
uary 1, 1991—March 31, 1991, 18:13301 (R;US) 

Inventories 
Quarterly coal report, July-September, 1992, 18:11763 (R;US) 
Materials Handling 

Coal-water fuel storage and handling in power plants, 18:11617 

(RA;US) 
Mixing 

Development of a Coal Quality Expert: Final technical progress 

report No. 9, 18:12386 (R;US) 
Nuclear Magnetic Resonance 

Advanced NMR-based techniques for pore structure analysis of 
coal: Quarter report No. 4, 1 October 1992-30 December 
1992, 18:11711 (R;US) 

Chemical structure characteristics of char and tar during coal 
devolatilization, 18:11806 (RA;US) 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, July 1, 1992—September 30, 1992, 
18:11710 (R;US) 

Oxidation 

Effects of catalytic mineral matter CO/COz ratio on temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 1, October-December 1989, 18:11788 (R;US) 

Release of inorganic material during coal devolatilization, 
18:11811 (RA;US) 

Particle Size 

Investigation of coal structure: Quarterly report, October 1, 

1992—December 31, 1992, 18:11708 (R;US) 
Permeability 

Permeability changes in coal resulting from gas desorption: 
Eleventh quarterly report, April 1, 1992-May 31, 1992, 
18:11703 (R;US) 

Permeability changes in coal resulting from gas desorption: Fi- 
nal report, 18:11705 (R;US) 

Plasticity 

Coal plasticity at high heating rates and temperatures: Eleventh 
technical progress report, fourth quarter, October 1, 1992— 
December 31, 1992, 18:11668 (R;US) 

Porosity 

Advanced NMR-based techniques for pore structure analysis of 
coal: Quarter report No. 4, 1 October 1992-30 December 
1992, 18:11711 (R;US) 

Production 
Quarterly coal report, July-September, 1992, 18:11763 (R;US) 
Pyrolysis 

Modeling coal devolatilization based on chemical structure, 
18:11807 (RA;US) 

Novel technique for coal pyrolysis and hydrogenation product 
analysis: Quarterly report, June 1, 1992, 18:11666 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Annual 
progress report No. 1, September 15, 1987—September 15, 
1988, 18:11661 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 11, March 15, 1990—June 15, 1990, 
18:11663 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 10, December 15, 1989—March 15, 
1990, 18:11662 (R;US) 

Pyrolysis and ignition of coal by firing with pulverized coal: Main 
report, 18:11802 (R;DK;In Danish, English) 





Pyrolysis and ignition of coal by firing with pulverized coal: Re- 
sults related to the computer programme calculations, 
18:11803 (R;DK;in Danish) 

The role of pore structure on char reactivity: Quarterly progress 
report, 18:11796 (R;US) 

Quality Control 

Development of a Coal Quality Expert: Final technical progress 

report No. 9, 18:12386 (R;US) 
Radicals 

The single electron chemistry of coals: [Quarterly] report, July 1, 

1990—December 30, 1990, 18:11706 (R;US) 
Research Programs 

Fossil Energy Program semiannual progress report for October 
1991—March 1992, 18:11694 (R;US) 

Oil shale, tar sand, coal research advanced exploratory process 
technology, jointly sponsored research: Quarterly technical 
progress report, October-December 1992, 18:11888 (R;US) 

Sampling 

Establishment and maintenance of a Coal Sample Bank and 
data base: Project status report, July 9, 1992—October 8, 
1992, 18:11702 (R;US) 

Scanning Electron Microscopy 

Instrument and  sample-preparation considerations for 
computer-controlled scanning electron microscopy analyses 
of mineral matter particles in coal, 18:11810 (RA;US) 

Separation Processes 
Studies on surface properties of coal-pyrite, 18:11641 (RA;US) 
Slags 

Radiative properties of ash and slag: Final report, 18:11701 

(R;US) 
Solids Flow 

A computational model for coal transport and combustion: 
Quarterly technical progress report, September 1, 1992— 
November 30, 1992, 18:11767 (R;US) 

Sorptive Properties 


Advanced NMR-based techniques for pore structure analysis of 
coal: Quarter report No. 4, 1 October 1992-30 December 
1992, 18:11711 (R;US) 

Liquid chromatographic analysis of coal surface properties: 


Quarterly progress 
18:11709 (R;US) 

Permeability changes in coal resulting from gas desorption: Fi- 
nal report, 18:11705 (R;US) 

Permeability changes in coal resulting from gas desorption: 
Ninth quarterly report, October 1, 1991—December 31, 1991, 
18:11704 (R;US) 

Staged Combustion 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report, No. 8, July 1—-September 
30, 1992, 18:11793 (R;US) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 9, October 1-December 
31, 1992, 18:11794 (R;US) 

Storage 

Coal-water fuel storage and handling in power plants, 18:11617 
(RA;US) 

Structural Chemical Analysis 

Chemical structure characteristics of char and tar during coal 
devolatilization, 18:11806 (RA;US) 

Supercritical Gas Extraction 

Extraction, separation, and analysis of high sulfur Ohio coal: Fi- 

nal report, 18:11636 (R;US) 
Swelling 

Investigation of coal structure: Quarterly report, October 1, 
1992—December 31, 1992, 18:11708 (R;US) 

Molecular accessibility in solvent swelled coal: Quarterly report, 
18:11707 (R;US) 

Testing 

The magnetohydrodynamics Coal-Fired Flow Facility: Technical 
progress report, January 1, 1992—March 31, 1992, 18:12959 
(R;US) 

The magnetohydrodynamics Coal-Fired Flow Facility: Technical 


progress report, July 1, 1992—September 30, 1992, 18:12962 
(R;US) 


report, October-December 1992, 


COAL GASIFICATION PLANTS 


Transport 
Quarterly coal report, July-September, 1992, 18:11763 (R;US) 
X-Ray Spectra 

[Surface studies of absorbents for the removal of SO, and NOx]: 

Quarterly report, June 1—August 31, 1988, 18:13298 (R;US) 
COAL DEPOSITS 

US coal reserves: 

18:11759 (R;US) 
COAL EXTRACTS 

Biodesulfurization of water-soluble coal-derived material by 

Rhodococcus rhodochrous IGTS8, 18:11638 (R;US) 
COAL FINES 

Proof of concept and performance optimization of high gravity 
batch type centrifuge for dewatering fine coal: Quarterly tech- 
nical progress report No. 3, March 20, 1990—June 20, 1990, 
Revision, 18:11626 (R;US) 

The development and adoption of hybrid-fluid firing-system, 
18:11773 (RA;US) 

The potential of air-sparged hydrocyclone flotation in environ- 
mental technology, 18:11623 (RA;US) 

COAL GAS 

K25-1 - Development of ceramic membranes for gas separation, 

18:11695 (RA;US) 
COAL GASIFICATION 

See also TEXACO GASIFICATION PROCESS 

Ames test mutagenicity studies of the subfractions of the mild 
gasification composite material, CTC No. 11: [Quarterly re- 
port, July-September 1992], 18:11655 (R;US) 

Coal gasification combined-cycles for the next decade, 
18:11649 (RA;US) 

Demonstration of PulseEnhanced™ steam reforming in an appli- 
cation for gasification of coal, 18:11647 (RA;US) 

Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 7, April 1, 1992—June 30, 1992, 
18:11658 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, Apri+-June 1992, 18:11652 (R;US) 

Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems: Phase 2, Process 
optimization: Volume 2, Study of zinc titanate desulfurization 
sorbents, 18:11650 (R;US) 

Production of low-cost hydrogen: [Eleventh quarterly] technical 
progress report, [April 1, 1992-June 30, 1992], 18:12293 
(R;US) 

Pyrolysis and gasification of coal at high temperatures: Annual 
progress report No. 1, September 15, 1987—September 15, 
1988, 18:11661 (R;US) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 11, March 15, 1990—June 15, 1990, 
18:11663 (R;US) 

Scale-up of mild gasification to a process development unit: 
Progress report, February 21, 1992—May 20, 1992, 18:11659 
(R;US) 

The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, August 28-November 27, 1991, 18:13256 
R;US) 

The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, November 27, 1991—February 27, 1992, 
18:13257 (R;US) 

COAL GASIFICATION PLANTS 

A pressurized fluid-bed gasifier for power generation in IGCC 
from brown coal, 18:12379 (RA;US) 

ANL-3 - Corrosion and mechanical properties of alloys in FBC 
and mixed-gas environments, 18:13137 (RA;US) 

Applications of coatings in coal-fired energy systems, 18:11769 
(R;US) 

Coal gasification - an environmentally acceptable coal-burning 
technology for electric power generation, 18:12404 (RA;US) 

IGCC - one of the possibilities of Czechoslovak coal resources 
utilization, 18:11639 (RA;US) 

Perspective of utility investing in a major CCT power generating 
technology, 18:11648 (RA;US) 


An update by heat and sulfur content, 
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COAL GASIFICATION PLANTS 


Potential of coal gasification for the power plant of the future, 
18:12378 (RA;US) 

Scale-up of mild gasification to a process development unit: 
Progress report, February 21, 1992—May 20, 1992, 18:11659 
(R;US) 

Status of Tampa Electric Company IGCC Project, 18:11645 
(RA;US) 

Status of the Pinon Pine IGCC Project, 18:11643 (RA;US) 

The Shell Coal Gasification Process: The clean and efficient 
technology for power from coal, 18:11640 (RA;US) 

The Wabash River Coal Gasification Repowering Project, 
18:11644 (RA;US) 

Toms Creek IGCC Demonstration Project, 18:12405 (RA;US) 

COAL INDUSTRY 

Asia’s coal and clean coal technology market potential, 
18:11818 (RA;US) 

Clean coal technology: Energy to drive world evolution, 
18:11612 (RA;US) 

Performance profiles of major energy producers, 1991, 
18:11867 (R;US) 

Rheinbraun AG. Annual report 1991/92, 18:12940 (I;DE;In Ger- 
man) 

The implications of the European Community's energy and envi- 
ronment law for the Czechoslovak coal industry, 18:12938 
(RA;US) 

COAL LIQUEFACTION 

Coal liquefaction process streams characterization and evalua- 
tion: 'SC-NMR analysis of CONSOL THF-soluble residual 
materials from the Wilsonville coal liquefaction process, 
18:11675 (R;US) 

Coal liquefaction process streams characterization and evalua- 
tion: Investigation of the forms of sulfur in five Wilsonville 
resid samples by XAFS and moessbauer spectroscopy, 
18:11673 (R;US) 

Coal liquefaction process streams characterization and evalua- 
tion: The use of selective chemical reactions and carbon 
NMR spectroscopy in the speciation and quantification of oxy- 
gen functional groups in coal resids, 18:11674 (R;US) 

Coal liquefaction using donor solvents hydrogenated at low tem- 
peratures, 18:11697 (R;US) 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lysts extrudates: Quarterly progress report, September 20, 
1992—December 20, 1992, 18:11713 (R;US) 

Hindered diffusion of coal liquids: Quarterly report No. 1, 
September 18, 1992—December 17, 1992, 18:11690 (R;US) 

Mechanism of hydrogen incorporation in coal liquefaction: Fifth 
progress report, October 31, 1992, 18:11683 (R;US) 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
October—December 1992, 18:11689 (R;US) 

Preconversion processing of bituminous coals: New directions 
to improved direct catalytic coal liquefaction: Quarterly report, 
October 1, 1992—December 31, 1992, 18:11680 (R;US) 

COAL LIQUEFACTION PLANTS 

SNL-1 - Ceramic catalyst supports: Hydrous metal oxide ion- 
exchange supports for direct coai liquefaction, 18:11696 
(RA;US) 

COAL LIQUIDS 
Chemical Analysis 

Coal liquefaction process streams characterization and evalua- 
tion: The application of ?5*Cf-plasma desorption mass 
spectrometry to analysis of direct coal liquefaction heavy 
products, 18:11670 (R;US) 

Denitrification 

Mechanism of hydrodenitrogenation: Final report, September 1, 

1989—August 31, 1992, 18:11667 (R;US) 
Derivatization 

Coal liquefaction process streams characterization and 
evaluation: Estimation of total phenol concentrations in coal liq- 
uefaction resids by *'P NMR spectroscopy, 18:11672 (R;US) 

Fractionation 

Ames test mutagenicity studies of the subfractions of the mild 
gasification composite material, CTC No. 11: [Quarterly re- 
port, July-September 1992], 18:11655 (R;US) 
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Coal liquefaction process streams characterization and 
evaluation: Estimation of total phenol concentrations in coal liq- 
uefaction resids by °'P NMR spectroscopy, 18:11672 (R;US) 

Coal liquefaction process streams characterization and evalua- 
tion: The application of °5*Cf-plasma desorption mass 
spectrometry to analysis of direct coal liquefaction heavy 
products, 18:11670 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, April-June 1992, 18:11652 (R;US) 

Gas Chromatography 

Coal liquefaction process streams characterization and evalua- 
tion: The application of °52Cf-plasma desorption mass 
spectrometry to analysis of direct coal liquefaction heavy 
products, 18:11670 (R;US) 

Hydrogenation 

Mechanism of hydrodenitrogenation: Final report, September 1, 

1989—August 31, 1992, 18:11667 (R;US) 
Liquid Column Chromatography 

Coal liquefaction process streams characterization and evalua- 
tion: The application of °5*Cf-plasma desorption mass 
spectrometry to analysis of direct coal liquefaction heavy 
products, 18:11670 (R;US) 

Molecular Weight 

Coal liquefaction process streams characterization and evalua- 
tion: The application of °5*Cf-plasma desorption mass 
spectrometry to analysis of direct coal liquefaction heavy 
products, 18:11670 (R;US) 

Mutagen Screening 

Ames test mutagenicity studies of the subfractions of the mild 
gasification composite material, CTC No. 11: [Quarterly re- 
port, July-September 1992], 18:11655 (R;US) 

Mutagenicity of CTC No. 11 in the Ames Salmonella/Microsomal 
Assay: Third quarterly report, 1992, 18:14018 (R;US) 

Nuclear Magnetic Resonance 

Coal liquefaction process streams characterization and 
evaluation: Estimation of total phenol concentrations in coal liq- 
uefaction resids by °'P NMR spectroscopy, 18:11672 (R;US) 

Production 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, April-June 1992, 18:11652 (R;US) 

Pyrolysis 

[The mechanisms of hydrogen incorporation in coal liquefaction): 

Sixth progress report, December 31, 1992, 18:11684 (R;US) 
Refining 

Hindered diffusion of coal liquids: Quarterly report No. 1, 

September 18, 1992—December 17, 1992, 18:11690 (R;US) 
Residues 

Coal liquefaction process streams characterization and evalua- 
tion: Electron microscopy observations of resids obtained 
from coal liquefaction experiments, 18:11671 (R;US) 

Rheology 

Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report, March 1, 
1992—May 31, 1992, 18:11685 (R;US) 

Thermodynamic Properties 

Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report, March 1, 
1992—May 31, 1992, 18:11685 (R;US) 

Uses 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, April-June 1992, 18:11652 (R;US) 

Viscosity 

Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report, March 1, 
1992—May 31, 1992, 18:11685 (R;US) 

Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report, June 1, 
1992—August 31, 1992, 18:11686 (R;US) 

Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report, 
September 1, 1992—November 30, 1992, 18:11687 (R;US) 





COAL MINES 

Atmospheric pollution in opencast mines of SHR, 18:11762 
(RA;US) 

Desalination plant at Debiensko, Poland: Mine drainage water 
treatment engineering for zero discharge, 18:11722 (RA;US) 

European experience in surface mine reclamation, 18:11761 
(RA;US) 

Overview of key issues in mine land reclamation in western 
North America, 18:11760 (RA;US) 

COAL PREPARATION 

Clean fuel option in China - the application of CWF, 18:11620 
(RA;US) 

Coal-sand attrition system and its’ importance in fine coal clean- 
ing: Fifth quarterly report, August 31, 1992—November 30, 
1992, 18:11631 (R;US) 

Combustion characterization of beneficiated coal-based fuels: 
Quarterly report No. 6, July 1990—September 1990, 18:11784 
(R;US) 

Conventional and advanced coal cleaning technology: Applica- 
tion to low rank coal, 18:11614 (RA;US) 

Development of a Coal Quality Expert: Final technical progress 
report No. 9, 18:12386 (R;US) 

Development of the selective hydrophobic coagulation process: 
Fourth quarterly technical progress report, July 1, 1992- 
September 30, 1992, 18:11630 (R;US) 

Final report on agglomerate column flotation for cleaning and 
desulfurization of Ohio coal fines, 18:11637 (R;US) 

Micro-agglomerate flotation for deep cleaning of coal: Quarterly 
progress report, September 30—December 31, 1992, 


18:11633 (R;US) 
Surface electrochemical control for fine coal and pyrite separa- 
tion: Final report, 18:11629 (R;US) 
COAL PREPARATION PLANTS 
A novel process for preparation of high-loaded coal-water fuel, 
18:11642 (RA;US) 
Advanced Coal Conversion Process Demonstration Project: En- 


vironmental Monitoring Plan, 18:11627 (R;US) 
COAL PRODUCING DISTRICTS 
European experience in surface mine reclamation, 18:11761 
(RA;US) 
Overview of key issues in mine land reclamation in western 
North America, 18:11760 (RA;US) 
COAL RESERVES 
US coal reserves: 
18:11759 (R;US) 
COAL TAR 
Mutagenicity of CTC No. 11 in the Ames Salmonella/Microsomal 
Assay: Third quarterly report, 1992, 18:14018 (R;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 
Development of a coal-fired gas turbine cogeneration system: 
Status report, 18:12381 (R;US) 
COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 


An update by heat and sulfur content, 


COAST 
See SHORES 
COASTAL WATERS 
Finite element strategy for analysis of discharge of warm water 
into coastal waters, 18:13884 (R;IT) 
COATING (SURFACE) 
See SURFACE COATING 
COATING PROCESSES 
See SURFACE COATING 
COATINGS 
See also ENAMELS 
ENERGY BEAM DEPOSITION FILMS 
REFLECTIVE COATINGS 
VARNISHES 
Accelerated life testing of devices with S/S, S/L, and S/G inter- 
faces, 18:13469 (RA;US) 
Applications of coatings in coal-fired energy systems, 18:11769 
(R;US) 


COLLIERIES 


Tribology, 18:13021 (RA;US) 

Tribology, 18:13058 (RA;US) 

Trip report — National Research Corporation, Cambridge, Mass- 
achusetts, June 25, 1953, 18:12731 (R;US) 

COAXIAL CABLES 

Correcting coaxial cable responses for temperature effects, 

18:12880 (RA;US) 
COBALT 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
October—December 1992, 18:11689 (R;US) 

Probe molecule studies: Active species in alcohol synthesis: 
Ninth quarterly report, October 1992—December 1992, 
18:11679 (R;US) 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a water- 
gas shift catalyst: [Quarterly] report, April 1, 1990—June 30, 
1990, 18:12320 (R;US) 

Use of a fluidized-bed ion exchange system for removal of 
heavy metals from wastewaters, 18:13253 (RA;US) 

COBALT 59 REACTIONS 

Dynamical calculations of linear momentum transfer in the « + 

5°Co reaction at 80 MeV, 18:14296 (RA;US) 
COBALT 60 

A synthesis of ecological data from the 100 Areas of the Han- 
ford Site, 18:13864 (R;US) 

Kinetics of sorption of some long-lived fission products on inor- 
ganic sorbents, 18:13307 (RA;XA) 

Use of zeolites as sorbents for the removal of long-lived ra- 
dionuclides from aqueous wastes, 18:12087 (RA;XA) 

COBALT ALLOYS 

Position sensitive atom probe study of the decomposition of a 
Cu-2.6 at. % Co alloy, 18:13070 (R;US) 

Room temperature fracture of FeCo, 18:13072 (R;US) 

COBALT COMPLEXES 

Separation and solidification of radioactive cesium from nuclear 
waste solutions with potassium cobalt hexacyanoferrate (Il) 
ion exchanger, 18:13226 (RA;XA) 

COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COKE 
Quarterly coal report, July-September, 1992, 18:11763 (R;US) 
COKE-OVEN GAS 
See COAL GAS 
COLD FUSION 

Evolution of tritium from deuterided palladium subject to high 

electrical currents, 18:14682 (R;US) 
COLD PLASMA 

8th Symposium on elementary processes and chemical reac- 
tions in low temperature plasma. Pt. 1 and 2: Book of invited 
papers, 18:14582 (R;CS) 

Excitation equilibria in inductively coupled plasmas, 18:14412 
(RA;CS) 

Influence of metastable excited species on basic parameters of 
afterglow plasma, 18:14416 (RA;CS) 

Modelling of bounded two- and multi-component plasmas, 
18:14583 (RA;CS) 

Numerical modelling of the cold plasma with time-dependent, 
magneto-hydrodynamical methods, 18:14612 (R;DE;in Ger- 
man) 

COLD STORAGE 

An evaluation of thermal energy storage options for precooling 

gas turbine inlet air, 18:12391 (R;US) 
COLLECTIVE ACCELERATORS 

Calculation of an accelerating structure of a collective ion accel- 
erator on the base of electron beam with a modulated current, 
18:13510 (RA;RU;in Russian) 

Calculation of parameters and development of exceptional 
design of an accelerator with excitation of accelerating and fo- 
cusing fields using anomalous Doppler effect, 18:13511 
(RA;RU;in Russian) 

COLLIERIES 
See COAL MINES 
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COLLISIONAL PLASMA 


COLLISIONAL PLASMA 

Simple kinetic model for plasma in stochastic helical field, 

18:14629 (R;UA) 
COLLISIONLESS PLASMA 

Electrostatic potential in a collisionless plasma flow along open 

magnetic field lines, 18:14634 (R;JP) 
COLMONOY 
Testing of cobalt-free alloys for valve applications using a spe- 
cial test loop, 18:12478 (R;XE) 
COLOGNE SPIRITS 
See ETHANOL 
COLORADO 

Denver Radium Site — Operable Unit | closeout report for the US 
Environmental Protection Agency, 18:12227 (R;US) 

Magnitude and value of electric vehicle emissions reductions for 
six driving cycles in four US cities with varying air quality 
problems, 18:13729 (R;US) 

Participation in the Creede Scientific Drilling Project as on-site 
Principal Investigator: Final report, 18:14031 (R;US) 

COLUMBIA RIVER 

A synthesis of ecological data from the 100 Areas of the Han- 
ford Site, 18:13864 (R;US) 

Columbia River studies: Richland five-year 02 R & D program, 
18:12773 (R;US) 

COLUMBIUM 

See NIOBIUM 
COLUMNS (MECHANICAL) 

See MECHANICAL STRUCTURES 
COMBINED CYCLES 

Coal gasification combined-cycles for the next decade, 
18:11649 (RA;US) 

COMBINED GAS AND STEAM CYCLE POWER PLANTS 

See COMBINED-CYCLE POWER PLANTS 

COMBINED-CYCLE POWER PLANTS 

Advanced Combined Cycle, 18:12376 (RA;US) 

Coal gasification - an environmentally acceptable coal-burning 
technology for electric power generation, 18:12404 (RA;US) 

Energy efficiency of a pressurized fluidized bed (PFB) combus- 
tor, combined cycle power plant, 18:11772 (RA;US) 

Model research on hot gas cleaning with molten slag, 18:12394 
(RA;US) 

PFBC - the leading clean coal technology for the future, 
18:12375 (RA;US) 

Perspective of utility investing in a major CCT power generating 
technology, 18:11648 (RA;US) 

The Shell Coal Gasification Process: The clean and efficient 
technology for power from coal, 18:11640 (RA;US) 

Toms Creek IGCC Demonstration Project, 18:12405 (RA;US) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
PULSE COMBUSTION 
By-Products 

Measurement of electronic quenching rates for NO (A®Z*), 
18:14384 (RA:US) 

Product distributions for 
18:13364 (RA;US) 

Structure of supercritical diffusion flames with Arrhenius mass 
diffusivities, 18:13378 (RA;US) 

The formation of benzene in flames, 18:13367 (RA;US) 

Catalysts 

Effects of catalytic mineral matter on CO/COz, ratio, temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 3, Aprit-June 1990, 18:11789 (R;US) 

Effects of catalytic mineral matter on CO/COz ratio, temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 2, January-March 1990, 18:11791 (R;US) 

Chemical Analysis 

A broadly tunable, high-intensity femtosecond laser system for 

combustion studies, 18:13362 (RA;US) 
Chemical Reaction Kinetics 

Chemical structure characteristics of char and tar during coal 
devolatilization, 18:11806 (RA;US) 

Effects of hydrogen addition on the removal of nitric oxide by 
cyanuric acid, 18:13388 (RA;US) 


elementary chemical reactions, 
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Pulse combustor modeling: Demonstration of the importance of 
characteristic times, 18:13380 (RA;US) 

The formation of benzene in flames, 18:13367 (RA;US) 

Computerized Simulation 

CARSFT, a computer code for calculating Coherent anti-Stokes 
Raman spectra, 18:14378 (RA;US) 

Effect of CO conversion in the boundary layers surrounding pul- 
verized coal char particles, 18:11809 (RA;US) 

Mathematical Models 

CH, OH, and CH, concentration measurements in a lifted 

turbulent-jet flame, 18:13371 (RA;US) 
Photography 

Color image processing as a combustion diagnostic, 18:13359 

(RA;US) 
Pyrolysis Products 

Chemical structure characteristics of char and tar during coal 
devolatilization, 18:11806 (RA;US) 

Modeling coal devolatilization based on chemical structure, 
18:11807 (RA;US) 

Radiant Heat Transfer 

Particulate behavior in a controlled-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport: Quarterly technical progress report, 
September 15, 1992—December 14, 1992, 18:11800 (R;US) 

Research Programs 
Technical control procedures focused on coal utilization, ecolog- 
ical attitudes, and safety in the industry, 18:12402 (RA;US) 
Theoretical Data 
A new route to chaos in gasless combustion, 18:13405 (RA;US) 
Theoretical investigations in kinetics, 18:13365 (RA;US) 
Three-Dimensional Calculations 
A new route to chaos in gasless combustion, 18:13405 (RA;US) 
Turbulent Flow 

Particulate behavior in a controlled-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport: Quarterly technical progress report, 
September 15, 1992—December 14, 1992, 18:11800 (R;US) 

COMBUSTION CHAMBERS 

Measurements of the interaction of combustion gases with mate- 

rials for radiation-cooled rocket chambers, 18:13373 (RA;US) 
COMBUSTION KINETICS 

Combustion kinetics of heterogeneous char particle populations, 

18:13394 (RA;US) 
COMBUSTION PRODUCTS 

See also ASHES 

Integrated low emissions cleanup system for direct coal fueled 
turbines (moving bed, fluid bed contactor/ceramic filer): 
Twentieth quarterly status report, July-September 1992, 
18:12384 (R;US) 

Laser spark emission spectroscopy for analysis of coal ash de- 
posits, 18:11812 (RA;US) 

Measurements of the interaction of combustion gases with mate- 
rials for radiation-cooled rocket chambers, 18:13373 (RA;US) 

COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 

Ash deposition during biomass and coal combustion: A mecha- 
nistic approach, 18:12305 (R;US) 

Full-scale and bench-scale testing of a coal-fueled gas turbine 
system, 18:12383 (R;US) 

Integrated low emissions cleanup system for direct coal fueled 
turbines (moving bed, fluid bed contactor/ceramic filter): 
Twentieth quarterly status report, July-September 1992, 
18:12384 (R;US) 

TRW Advanced Slagging Coal Combustor Utility Demonstration: 
Fourth Quarterly progress report, August 1989—October 1989, 
18:11785 (R;US) 

Three-dimensional isothermal flow simulations of an MHD sec- 
ondary combustor, 18:12964 (R;US) 

COMETS 

Spectroscopic characterization of the carbon trimer, 18:14382 

(RA;US) 





COMMERCE (NUCLEAR) 

See NUCLEAR TRADE 

COMMERCIAL BUILDINGS 

Local government involvement in long term resource planning 
for community energy systems: Demand side management, 
18:12982 (R;US) 

Technical support document for proposed revision of the model 
energy code thermal envelope requirements, 18:12994 (R;US) 

COMMERCIALIZATION 

Clean coal technology: A regulator’s view of developing issues, 

18:12932 (RA;US) 
COMMON MARKET 

French power politics for France and for Europe, 18:12947 
(R;SE;In Swedish) 

Some prerequisities and obstacles for the growth of the euro- 
pean electricity market during the 1990s, 18:12948 (R;SE;In 
Swedish) 

COMMUNICATIONS 
The PACSAT Communications Experiment (PCE): Final report, 
August 13, 1990—February 12, 1992, 18:14808 (R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPOSITE MATERIALS 

See also REINFORCED CONCRETE 

ANL-1 - Development of nondestructive characterization meth- 
ods for and effects of flaws on the fracture behavior of 
structural ceramics, 18:13195 (RA;US) 

Development of ASTM standards in support of advanced ce- 
ramics development, 18:13169 (R;US) 

Fundamental alloy design of oxide ceramics and their compos- 
ites: [Annual] report, May 1, 1990—August 31, 1992, 18:13171 
(R;US) 

GT-1 - Development of advanced fiber reinforced ceramics, 
18:13245 (RA;US) 

High resolution interface nanochemistry and structure, 18:13255 
(R;US) 

INEL-1(B) - Joining of silicon carbide ceramics and composites, 
18:13197 (RA;US) 

Processing and mechanical properties of laminated metal com- 
posites of AI/AI-25 vol.% SiC and ultrahigh carbon steel/brass, 
18:13251 (R;US) 

The impact of surface processing on the fabrication and perfor- 
mance of thin-film, multilayer solar collectors, 18:12338 
(RA;US) 

Transport in highly contrasted composite media: the billiards 
model, 18:14400 (R;FR;In French) 

UTN-1 - Sol-gel oxide interface coatings for Nicalon®/SiC com- 
posites, 18:13202 (RA;US) 

COMPOSITE MODELS 

See also QUARK MODEL 

Simple relation among the charged lepton masses, 18:14185 
(R;JP) 

COMPOUND NUCLEI 

Deexcitation of single excited nuclei in the QMD model, 

18:14291 (R;DE) 
COMPOUND-NUCLEUS REACTIONS 
Deexcitation of single excited nuclei in the QMD model, 
18:14291 (R;DE) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSIBLE FLOW 

Structured adaptive mesh refinement on the connection ma- 

chine, 18:14793 (R;US) 
COMPRESSORS 
Compressed air system for 500 MWe nuclear power plant (Pa- 
per No. 7.4), 18:13421 (IA;IN) 
COMPTON EFFECT 
Compton scattering off the proton at SAL, 18:14195 (RA;US) 
COMPTON SCATTERING 
See COMPTON EFFECT 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 


COMPUTERS 
Parallel Processing 


COMPUTER ARCHITECTURE 

Static analysis of programs with application to malicious code 

detection, 18:14807 (R;US) 
COMPUTER CALCULATIONS 
Evolution of ion-charge-state distributions in an electron-beam 
ion trap, 18:14436 (RA;US) 
COMPUTER CODES 
See also B CODES 
C CODES 
D CODES 
E CODES 
F CODES 
K CODES 
M CODES 
P CODES 
R CODES 
S CODES 
T CODES 
W CODES 

Certification plan for reactor analysis computer codes, 18:12780 
(R;US) 

Nonlinear analysis of reinforced concrete structures exposed to 
transient loading, 18:13471 (R;NO) 

Reactivity effects of light water insertion in a heavy water sys- 
tem: A comparison of four transport codes, 18:12575 (RA;US) 

SWIFT: INTERA simulator for waste injection, flow and trans- 
port. Version: GSF 2, 18:12080 (R;DE) 

Static analysis of programs with application to malicious code 
detection, 18:14807 (R;US) 

COMPUTER GRAPHICS 
New control system: graphic interface of setting softwares, 
18:13503 (R;FR;In French) 

COMPUTER LANGUAGES 

See PROGRAMMING LANGUAGES 
COMPUTER PROGRAMMING 

See PROGRAMMING 
COMPUTER PROGRAMS 

See COMPUTER CODES 
COMPUTER-AIDED DESIGN 

CAD data exchange development: Final report, 18:14786 (R;US) 
COMPUTERIZED CONTROL SYSTEMS 

An overview of the video switch management system for AVLIS 
experiments, 18:12279 (R;US) 

Instrumentation and Control System design for the Weapons 
Engineering Tritium Facility, Los Alamos National Laboratory, 
18:13714 (R;US) 

Knowledge-based methods for control systems, 18:12676 (R;SE) 

Parallel processor for real-time structural control, 18:14798 
(R;US) 

Reliability assessment for safety critical systems, 18:12673 
(IA;CA) 

Safety and reliability issues in safety-related systems, 18:14025 
(R;US) 

COMPUTERIZED SIMULATION 

Applicability study 1: Executive summary, 18:12355 (R;GB) 

GOOSE 1.4 — Generalized Object-Oriented Simulation Environ- 
ment user’s manual, 18:12543 (R;US) 

COMPUTERIZED TOMOGRAPHY 

Cemented medium and low level waste matrix tomography: 
RATS simulation code, 18:12281 (R;IT;In Italian) 

Obtaining high-resolution images of ceramic from 3-D x-ray mi- 
crotomography by region-of-interest reconstruction, 18:13464 
(R;US) 

COMPUTERS 
See also CRAY COMPUTERS 
IBM COMPUTERS 
MICROPROCESSORS 
Parallel Processing 

Fully adaptive multilevel methods in C++, 18:14764 (RA;US) 

Iterative solution of PDE’s using RK-4 schemes of extended sta- 
bility, 18:14780 (RA;US) 

Local refinement hypersonic code in C++, 18:14759 (RA;US) 

New approaches for developing high-performance  solid- 
dynamic simulation systems, 18:14763 (RA;US) 
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COMPUTERS 
Parallel Processing 


Object oriented parallel software development, 18:14758 


(RA;US) 
P++, an architecture-independent software development envi- 
ronment, 18:14762 (RA;US) 
Quantum Monte Carlo calculations of vibrational states using 
massively parallel computers, 18:14799 (RA;US) 
Programming 
Analytical thermal-hydraulics, 18:13448 (RA;US) 
Commercial-scale utility boiler test of coal ash deposition model, 
18:11813 (RA;US) 
Detailed balance vs direct photonuciear calculations in the as- 
trophysical p-process, 18:14342 (RA;US) 
Fully adaptive multilevel methods in C++, 18:14764 (RA;US) 
Generalized pulse-spectrum technique for solving inverse prob- 
lems in microwave heating, 18:14765 (RA;US) 
Hydrolysis and carbonate complexation of dioxoplutonium (V), 
18:13354 (RA;US) 
Importance of E2 transitions in calculating '7>Lu(n,y) isomer 
production, 18:14281 (RA;US) 
Numerical investigation of spray phenomena in a swirl-stabilized 
kerosene spray flame, 18:13390 (RA;US) 
RHALE++: A next generation strong shock wave physics code 
developed in C++, 18:14761 (RA;US) 
Statistical de-excitation and multifragmentation in heavy-ion re- 
actions, 18:14297 (RA;US) 
Threshold detector correlations, 18:13668 (RA;US) 
Programming Languages 
New approaches for developing high-performance  solid- 
dynamic simulation systems, 18:14763 (RA;US) 
RHALE++: A next generation strong shock wave physics code 
developed in C++, 18:14761 (RA;US) 
Research Programs 
EXCHANGE: Volume 1-93, 18:14783 (R;US) 
Security 
Lawrence Livermore National Laboratory Safeguards and Secu- 
rity quarterly progress report to the US Department of Energy, 
18:12273 (R;US) 
Uses 
Pile reactivity transient computer, 18:12660 (R;US) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCRETES 
See also REINFORCED CONCRETE 
Impact compression properties of concrete, 18:13249 (R;US) 
CONDENSED AROMATICS 
Catalysis and co-catalysis of bond cleavages in coal and coal 
analogs: Quarterly report, August 1, 1992—October 31, 1992, 
18:13303 (R;US) 
Intramolecular photo-induced electron transfer in a_ rigid 
anthracene-N, N-dimethylaniline system, 18:13330 (R;US) 
CONDENSER COOLING SYSTEMS 
Condenser circulating water system for 500 MWe units (Paper 
No. 7.7), 18:12633 (1A;IN) 
Long term decay heat removal with passive features in ALWRs, 
18:12505 (RA;XA) 
CONDENSERS (ELECTRIC) 
See CAPACITORS 
CONDUCTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
CONFIGURATION INTERACTION 
Measurements or radiative branching ratios of K x-ray transitions 
in Cr2"+, Mn22+, Fe5+, Ni25+, and Ge2+, 18:14392 (RA;US) 
CONNECTIONS 
See JOINTS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION LAWS 
On fully multidimensional and high order non oscillatory finite 
volume methods, |, 18:14046 (R;FR) 
CONSTRAINTS 


Multilevel algorithms for constrained optimal control problems, 
18:14729 (RA;US) 
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CONSTRUCTION 
Proposed adopted environmental assessment for the next 
generation weather radar facility at Brookhaven National Lab- 
oratory, 18:13784 (R;US) 


CONTAINERS 
See also PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

Application of service examinations to transuranic waste con- 
tainer integrity at the Hanford Site, 18:12184 (R;US) 

Examination of representative drum from 618-9 Burial Ground, 
18:12175 (R;US) 

Fabrication and closure development of nuclear waste disposal 
containers for the Yucca Mountain Project: Status report, 
18:12167 (R;US) 

Major causes of distortion in nuclear-test canisters, 18:13717 
(RA;US) 

Nuclear criticality safety in shipping radioactive waste to Build- 
ing 643-7G, 18:11980 (R;US) 

Performance-Oriented packaging: A guide to identifying, procur- 
ing, and using: Procurement and use of packaging using 
HM-181 regulations, 18:13444 (R;US) 

Post-test evaluations of Waste Isolation Pilot Plant-Savannah 
River simulated defense HLW canisters and waste form, 
18:12130 (R;US) 

Remote radioactive waste drum inspection with an autonomous 
mobile robot, 18:12262 (R;US) 

Results from simulated remote-handied transuranic waste ex- 
periments at the Waste Isolation Pilot Plant (WIPP), 18:12140 
(R;US) 

Sampling and decontamination plan for the Transuranic Storage 
Area—1/-R container storage unit, 18:12020 (R;US) 

The radioactive waste management at IAEA laboratories, 
18:12081 (R;XA) 

Vibration and shock test report for the H1616-1 container and the 
Savannah River Hydride Transport Vessel, 18:13437 (R;US) 


CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 

CONTAIN LMR/1B-Mod.1, A computer code for containment 
analysis of accidents in liquid-metal-cooled nuclear reactors, 
18:12859 (R;US) 

Challenges within ventilation systems during accident situations, 
18:12823 (RA;DE;In German) 

Design of the AP 600 passive containment cooling system 
structures, 18:12496 (RA;XA) 

New research trends for the structural assessment of concrete 
containment structures under extreme load conditions with 
emphasis on constructive laws of concrete, 18:12493 (RA;XA) 

Operation Aqueduct: Onsite radiological safety report for an- 
nounced nuclear tests, October 1989-September 1990, 
18:13712 (R;US) 

PIUS, aspects of containment: 
18:12492 (RA;XA) 

Posttest destructive examination of the steel liner in a 1:6-scale 
reactor containment model, 18:12646 (R;US) 

Research activities in the field of severe accident analysis, 
18:12507 (RA;XA) 

Seismic buckling capacity of unstiffened, free-standing steel 
containments, 18:12636 (R;US) 

Thermal-hydraulic investigations on passive containment- 
cooling (PASCO-program), 18:12833 (RA;DE;In German) 

Trends in the required performances of containments for the 
next generation of nuclear power plants, 18:12491 (RA;XA) 

Venting filter for LWR, 18:12824 (RA;DE;In German) 


CONTAINMENT BUILDINGS 
Allowance for severe accidents in design, 18:12464 (R;FR) 
Nuclear containment dampers (Paper No. 1.9), 18:13419 (IA;IN) 
Sealing of cable penetrations in reactor building (Paper No. 1.4), 
18:12570 (IA;IN) 
CONTAINMENT SYSTEMS 
Development and qualification of the FUMO code for the contain- 
ment system simulation of advanced LWRs, 18:12494 (RA;XA) 


Philosophy and design, 





Studies on ALWR containment system penetrations, 18:12495 

(RA;XA) 
CONTAMINATION 

See also SURFACE CONTAMINATION 

A BEPS-like finite-element collocation method for time depen- 
dent flows, 18:14775 (RA;US) 

CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 
CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTRACTOR PERSONNEL 

Administration of conflict of interest relating to technology 
transfer at Los Alamos National Laboratory (Contains Man- 
agement and Auditor comments.), 18:12888 (R;US) 

CONTROL (INSPECTION) 

See INSPECTION 
CONTROL (RADIOACTIVITY) 

See RADIATION MONITORING 
CONTROL ELEMENTS 

Coolability of a control rod which has melted and foamed in its 
septifoil channel, 18:12874 (R;US) 

Reactor safeguards — Melting of control rods, 18:12804 (R;US) 

Simulation of cruciform control rods in the computer code LWR- 
BOX, 18:12453 (RA;XA) 

CONTROL ROD DRIVES 
Reliability centered maintenance applied to the control rod 
drives of a nuclear power reactor, 18:12677 (IA;SE) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

PLC and SCADA system for offsite areas of nuclear power 
plants (Paper No. 5.2), 18:12674 (IA;IN) 

Radiation-hardened control system, 18:13673 (R;US) 

Study on stabilization system of the AN SSSR lYal linear accel- 
erator meson factory initial part resonators eigenfrequency, 
18:13569 (IA;RU;In Russian) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 

CONVERGENCE 

A new iterative algorithm, 18:14753 (RA;US) 

A parallel ADI implementation for Navier-Stokes applications, 
18:14749 (RA;US) 

A parallel Lanczos method for graph partitioning, 18:14747 
(RA;US) 

Balancing domain decomposition, 18:14739 (RA;US) 

CG-like algorithms for linear systems stemming from the FE dis- 
cretization of the advection-dispersion equation, 18:14778 
(RA;US) 

Domain imbedding alternating direction collocation, 18:14776 
(RA;US) 

H-splittings and two-stage iterative methods for linear systems, 
18:14754 (RA;US) 

Multilevel algorithms considered as iterative methods on indefi- 
nite systems, 18:14744 (RA;US) 

Optimal p-cyclic SOR, 18:14755 (RA;US) 

Parallel multilevel methods for transport equations, 18:14752 
(RA;US) 

Preconditioners for spline collocation equations, 18:14774 
(RA;US) 

CONVERTERS (IMAGE) 
See IMAGE CONVERTERS 
COOLANT CLEANUP SYSTEMS 

Adsorption of radionuclides on oxide sorbents and impregnated 
porous membranes under high temperature conditions, 
18:12479 (RA;XA) 

COOLANTS 

An assessment of alternatives and technologies for replacing 
ozone- depleting substances at DOE facilities, 18:13011 
(R;US) 

Decontamination of process water by ion exchange, 18:12681 
(R;US) 


COPPER OXIDES 


Ex-vessel melt-coolant interactions in deep water pool: Studies 
and accident management for Swedish BWRs, 18:12789 
(R;US) 

COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 

Analysis of loss-of-coolant and loss-of-flow accidents in the di- 
vertor cooling system of NET/ITER: Paper submitted to 
ISFNT-2, Karlsruhe, 2-7 June 1991 (International Symposium 
on Fusion Nuclear Technology), 18:14660 (R;NL) 

Organic evaporator steam valve failure, 18:12214 (R;US) 

Waste Tank cooling coil leakage calculations, 18:11988 (R;US) 

COOLING TOWERS 

Studies of cooling tower components on the Mistral test bench, 
18;12476 (R;FR;In French, English) 

The shape of natural draft cooling towers, 18:12475 (R;FR;In 
French, English) 

COOLING WATER CHEMICAL TREATMENT 

See WATER CHEMISTRY 

COPOLYMERIZATION 

Study by the positron annihilation technique of Graft copolimer- 
ization of methyl methacrylate in polyethylene induced by 
gamma radiation., 18:13320 (1;MX;ln Spanish) 

COPOLYMERS 

Temperature-responsive porous films containing pendant a- 

amino acid prepared by heavy ion irradiation, 18:13340 (IA;JP) 
COPPER 

Copper canisters for nuclear high level waste disposal. Corro- 
sion aspects, 18:13155 (R;SE) 

Evaluation of yield stress and strain-hardening exponent of 
100keV Het-irradiated copper using ultra-microhardness 
technique, 18:14465 (IA;JP) 

lon-collision experiments with slow, very highly charged ions ex- 
tracted from an electron-beam ion trap, 18:14432 (RA;US) 

Ne, Ar, Fe, and Cu Auger-electron production at National Syn- 
chrotron Light Source, 18:14370 (R;US) 

Observation of high electron emission yields following highly 
charged ion impact (up to Th’5+) on surfaces, 18:14446 
(RA;US) 

On the differentiation of diffusion bond strength using the total 
acoustic energy reflected from the bond, 18:13468 (R;US) 

Resonance ionization of sputtered atoms: Progress toward a 
quantitative technique, 18:14453 (R;US) 

Use of a fluidized-bed ion exchange system for removal of 
heavy metals from wastewaters, 18:13253 (RA;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, December 1, 1989-February 28, 1990, 
18:13297 (R;US) 

COPPER ADDITIONS 

Characterization of a copper-modified Zn-Al eutectoid alloy., 

18:13103 (1;MX;In Spanish) 
COPPER BASE ALLOYS 

Effect of electron irradiation on phase stability of Cu-Al and Ag- 
Al alloys, 18:13107 (IA;RU;In Russian) 

Position sensitive atom probe study of the decomposition of a 
Cu-2.6 at. % Co alloy, 18:13070 (R;US) 

COPPER COMPOUNDS 

See also COPPER OXIDES 

A novel process for methanol synthesis: Progress report, June 
1, 1992—August 31, 1992, 18:12321 (R;US) 

COPPER IONS 

Diffraction structures in delta electron spectra emitted in heavy- 
ion atom collisions, 18:14409 (RA;DE) 

Structure property relationships of nanometer size metal clus- 
ters in glasses, 18:13214 (R;US) 

COPPER OXIDES 

Environmental test program for superconducting materials and 
devices, 18:13209 (R;US) 

Preparation, physical characterization and microstructure de- 
pendence of critical current density of sintered ceramics, 
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COPPER OXIDES 


single crystals and expitaxial film of HTSC. Final report, 
18:13186 (1;DE;in German) 

Surface studies of absorbents for the removal of SO, and NO,: 
Final technical report, 18:13735 (R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, December 1, 1988-February 28, 1989, 
18:12416 (R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, December 1, 1989-February 28, 1990, 
18:13297 (R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, September 1—-November 30, 1988, 18:13172 
(R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, March 1, 1990—May 31, 1990, 18:12412 
(R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, March 1, 1989-May 31, 1989, 18:12415 
(R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, June 1, 1989—August 31, 1989, 18:12414 
(R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, June 1—August 31, 1988, 18:13298 (R;US) 
[Surface studies of absorbents for the removal of SO, and NO,]: 

Quarterly report, September 1, 1989-November 30, 1989, 
18:12413 (R;US) 
COPPER SELENIDE SOLAR CELLS 

Non-H2Se, ultra-thin CIS devices: Annual subcontract report, 
10 March 1992-9 November 1992, 18:12345 (R;US) 

Research on high efficiency, large-area CulnSe2-based thin-film 
modules: Annual subcontract report, 1 May 1991-30 April 
1992, 18:12344 (R;US) 

Role of polycrystallinity in CdTe and CulnSez photovoltaic cells: 
Annual subcontract report, 1 April 1991-31 March 1992, 
18:12348 (R;US) 

CORDOBA REACTOR 


Loss of regulation with partial loss of CL 4 power at embalse nu- 


clear station: 
18:12566 (IA;CA) 
CORE CATCHERS 

Long term coolability of a core melt, 18:12830 (RA;DE;In German) 

Retaining of a core-melt in a porous structure, 18:12831 
(RA;DE;In German) 

CORES (DRILL) 

See DRILL CORES 
CORES (REACTOR) 

See REACTOR CORES 
CORIUM 

Core-melt behavior in a LWR-containment, 18:12819 (RA;DE;In 
German) 

Ex-vessel melt-coolant interactions in deep water pool: Studies 
and accident management for Swedish BWRs, 18:12789 
(R;US) 

Long term coolability of a core melt, 18:12830 (RA;DE;In German) 

Retaining of a core-melt in a porous structure, 18:12831 
(RA;DE;In German) 

CORN (MAIZE) 

See MAIZE 

CORN STOVER 
See MAIZE 
CORROSION 

Activation technique for industry at the Debrecen Cyclotron Lab- 
oratory: Status report, 18:12286 (RA;XA) 

Report of the IAEA consultants’ meeting on real-time nonde- 
structive monitoring of wear and corrosion using the thin layer 
activation technique, 18:12282 (R;XA) 

Thin layer activation with charged particles applications and re- 
marks, 18:12284 (RA;XA) 

CORROSION PRODUCTS 
Adsorption of radionuclides on oxide sorbents and impregnated 


porous membranes under high temperature conditions, 
18:12473 (RA;XA) 


Measurement of reactivity insertion rate, 
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Oxidation rate in ferritic superheater materials, 
(R;SE;In Swedish) 
COSMIC DUST 
Conference on chemical evolution and the origin of life: Sum- 
maries, 18:13989 (1;XA) 
COSMIC GAMMA SOURCES 
Very high energy gamma ray astrophysics: Technical progress 
report, May 1, 1992—April 30, 1993, 18:14087 (R;US) 
COSMOS 
See UNIVERSE 
COST 
Department-wide audit of control and management of indirect 
costs (Audits covered the Albuquerque, Fernald, and Oak 
Ridge Field Offices.), 18:12887 (R;US) 
COTTON 
FACE: Free-Air CO2 Enrichment for plant research in the field, 
18:13925 (R;US) 
COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COVER GAS 
100 Area analytical program, 18:12708 (R;US) 
Contamination of helium cover gas system with air, 18:12573 
(R;PK) 
cows 
Scoping calculation for components of the cow-milk dose path- 
way for evaluating the dose contribution from iodine-131: 
Hanford Environmental Dose Reconstruction Project: Dose 
code recovery activities, 18:13968 (R;US) 
The availability and influence of minerals on reproductive pa- 
rameters in ruminants, 18:13942 (RA;XA) 
CP INVARIANCE 
Planck-scale physics and solutions to the strong CP-problem 
without axion, 18:14138 (R;XA) 
Topics in CP violation, 18:14156 (R;US) 
CRAY COMPUTERS 
CARSFT, a computer code for calculating Coherent anti-Stokes 
Raman spectra, 18:14378 (RA;US) 
Iterative solvers for large-scale applications codes, 18:14777 
(RA;US) 
CRITICAL HEAT FLOW 
See DEPARTURE NUCLEATE BOILING 
CRITICAL HEAT FLUX 
Investigations in freon on critical heat flux (KRISTA-program), 
18:12826 (RA;DE;In German) 
CRITICALITY 
Criticality calculations for a BWR spent fuel pool, 18:11982 
(RA; XA) 
Criticality calculations for the design analysis of a 300 MWe 
PWR, 18:12532 (RA;XA) 
Use of the Apoilo-|i multigroup transport code for criticality cal- 
culations, 18:12608 (R;FR) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
CROPS 
Analysis and synthesis of models for effects of climate change 
on agricultural systems: Final report, 18:13785 (R;US) 
CROSS SECTIONS 
See also EXCITATION FUNCTIONS 
SCRABL-5: An ENDF/B Version 5 computer code for cross sec- 
tion collapsing, 18:12610 (R;US) 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CRUDE OIL 
See PETROLEUM 
CRYOSTATS 
Nuclear demagnetization cryostat at University of Florida Mi- 
crokelvin Laboratory, 18:14080 (R;FR) 
CRYSTAL DEFECTS 
Defect clustering in concentrated alloys during irradiation, 
18:14499 (IA;JP) 
CRYSTAL LATTICES 
See also CUBIC LATTICES 
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Localized excitations in competing bond-order-wave, charge- 
density-wave and spin-density-wave systems 1: Competing 
bond-order-wave and charge-density-wave, 18:14455 (R;XA) 

CRYSTALLINE ROCKS 
See IGNEOUS ROCKS 
CRYSTALLOGRAPHY 
Compilation of temperature factors of cubic compounds, 
18:13278 (R;PK) 
CRYSTALS 
See also IONIC CRYSTALS 
LIQUID CRYSTALS 
MONOCRYSTALS 

Energy distribution of cascade particles on the dynamic stage of 
time evolution of low-energy cascade in solids, 18:14518 
(IA;RU;In Russian) 

Generation of colour centers in alkali halides by electron radia- 
tion, 18:14486 (R;IT;In Italian) 

Tunable double monochromator for high-resolution X-ray, inte- 
grated reflectivity measurements, 18:13661 (RA;US) 

CUBIC LATTICES 
Compilation of temperature factors of cubic compounds, 
18:13278 (R;PK) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CURIUM 244 

A direct speciation of Cmi(Ill) in natural aquatic systems by time 
resolved laser-induced fluorescence spectroscopy (TRLFS), 
18:13886 (RA;DE) 

CURRENT ALGEBRA 

A generalization of the deformed algebra of quantum group 

SU(2), for Hopf algebra, 18:14072 (R;XA) 
CURRENT-DRIVE HEATING 
Fast wave current drive and heating simulations in Tokamak 
plasmas, 18:14569 (RA;FR) 
CUTTING TOOLS 
A chipless pipe cutter, 18:11880 (R;US) 
Laser cutting with chemical reaction assist, 18:13427 (PA;US) 
CYANINE DYES 

Analysis of photoisomerizable dyes using laser absorption and 

fluorescence techniques, 18:14449 (R;XA) 
CYANURATES 

Effects of hydrogen addition on the removal of nitric oxide by 

cyanuric acid, 18:13388 (RA;US) 
CYCLONE COMBUSTORS 

Development of advanced small-scale coal combustion systems 

using vortex technology, 18:12374 (RA;US) 
CYCLONE SEPARATORS 

The potential of air-sparged hydrocyclone flotation in environ- 

mental technology, 18:11623 (RA;US) 
CYCLOTRONS 

Collaboration with the Joint Institute for Nuclear Research, 
USSR: Search for 7©6[106], 18:14298 (RA;US) 

Evolution of PET and SPECT tracers from cyclotrons: produc- 
tion and application, 18:13346 (IA;JP) 

Thireenth international conference on cyclotrons and their appli- 
cations: Conference summary, 18:13513 (R;US) 

CYLINDRICAL PARABOLIC COLLECTORS 

See PARABOLIC TROUGH COLLECTORS 

CZECHOSLOVAKIA 

Atmospheric pollution in opencast mines of SHR, 18:11762 
(RA;US) 

Financial issues of energy (power sector) development, 
18:11815 (RA;US) 

IGCC - one of the possibilities of Czechoslovak coal resources 
utilization, 18:11639 (RA;US) 

Note to the Secretariat from the Permanent Mission of the 
Czech and Slovak Federal Republic to the International Orga- 
nizations in Vienna, 18:14814 (R;XA;In English, Spanish, 
French, Russia) 

Nuclear power in Czechoslovakia, 18:12601 (RA;CS;In Slovak) 

The implications of the European Community's energy and envi- 


ronment law for the Czechoslovak coal industry, 18:12938 
(RA;US) 


DEBYE TEMPERATURE 
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D CODES 

Benchmarking studies for the DESCARTES and CIDER codes: 
Hanford Environmental Dose Reconstruction Project, 
18:13978 (R;US) 

Data model description for the DESCARTES and CIDER codes: 
Hanford Environmental Dose Reconstruction Project, 
18:13977 (R;US) 

Preliminary design studies for the DESCARTES and CIDER 
codes: Hanford Environmental Dose Reconstruction Project, 
18:13979 (R;US) 

Responses to TSP Directive 92-2: Summary report, 18:13970 
(R;US) 

D MESONS 
Quenched lattice results for fg and fp, 18:14203 (R;US) 
D PLUS RESONANCES 
See DMESONS 
D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
D-1865 RESONANCES 
See DMESONS 
DAMAGE 

Hurricane Hugo and its meteorological effects on the Savannah 
River Site, 18:12264 (R;US) 

Major causes of distortion in nuclear-test canisters, 18:13717 
(RA;US) 

DARLINGTON-1 REACTOR 
Analysis of severe accident in a CANDU nuclear generating sta- 
tion, 18:12561 (IA;CA) 
DARMSTADT STORAGE RING 
See ESR STORAGE RING 
DARMSTADT SYNCHROTRON 
See SIS SYNCHROTRON 
DATA 
Comparison of operational and standard methods for data in 
rectangular array, 18:14796 (R;US) 
DATA ACQUISITION 
Image and data handling, 18:14805 (RA;US) 
DATA ACQUISITION SYSTEMS 

An advanced data-acquisition system for wind energy projects, 
18:12373 (R;US) 

Beta-wheel upgrade project, 18:13666 (RA;US) 

Data acquisition system for electronic paramagnetic resonance 
spectrophotometer., 18:13636 (I;MX;in Spanish) 

PLC and SCADA system for offsite areas of nuclear power 
plants (Paper No. 5.2), 18:12674 (IA;IN) 

The graphical library for technological process automatization, 
18:14789 (R;UA;In Russian) 

DATA BASE MANAGEMENT 

Beta-wheel upgrade project, 18:13666 (RA;US) 

The spreadsheet connection: Gospel’s data base and calcula- 
tional tool for analysis of radiochemical diagnostics, 18:13719 
(RA;US) 

DATA PROCESSING 

See also SPECTRA UNFOLDING 

Data acquisition system for electronic paramagnetic resonance 
spectrophotometer., 18:13636 (I;MX;In Spanish) 

identification and angle reconstruction of the scattered electron 
with the ZEUS calorimeter, 18:13609 (R;DE;In German) 

DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA TRANSMISSION SYSTEMS 
The PACSAT Communications Experiment (PCE): Final report, 
August 13, 1990—February 12, 1992, 18:14808 (R;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DEBYE TEMPERATURE 

Compilation of temperature factors of cubic compounds, 

18:13278 (R;PK) 
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DECAY HEAT REMOVAL 


DECAY HEAT REMOVAL 

See AFTER-HEAT REMOVAL 
DECELERATION 

See ACCELERATION 
DECOMMISSIONING 

See also REACTOR DECOMMISSIONING 

The Community's research and development programme on de- 
commissioning of nuclear installations (1989-1993). Annual 
progress report 1991, 18:12435 (R;XE) 

DECONTAMINATION 

Development and assessment of two decontamination pro- 
cesses: closed electropolishing system for decontamination 
of underwater surfaces -vibratory decontamination with abra- 
sives, 18:12627 (R;XE) 

Modelling of long-living radioactive wastes radiation decontami- 
nation by irradiation with protons of middie energies, 
18:14292 (R;UA;In Russian) 

Research and development projects, new processes binded at 
the stop of a fuel fabrication plant (Nukem-A), 18:12651 
(R;XE;In German) 

DECONTAMINATION FACTOR 

See DECONTAMINATION 

DEEP INELASTIC SCATTERING 

New results on hadron production in deep-inelastic lepton scat- 

tering, 18:14232 (R;DE) 
DEFORMED NUCLEI 

Diabaticity of nuclear motion: 
18:14269 (R;US) 

Feeding and decay of superdeformed states, 18:14266 (R;US) 

DEHYDRATION 
Catalytic dehydration of alcohols by OH. (H3C)3CCH2OH: A lim- 
iting case, 18:13329 (RA;US) 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA BARYONS 

See also DELTA-1232 BARYONS 

New measurements of the p(7, 2°) reaction at LEGS, 18:14193 
(RA;US) 

Pion photoproduction and -yN + A amplitudes, 18:14192 (RA;US) 

Relativistic effects, QCD mixing angles and N—N-y and A>Ny 
transition form factors, 18:14197 (RA;US) 

Single-pion electroproduction and the A+ — P + + transverse 
one-half and scalar helicity transition form factors—an alge- 
braic approach, 18:14251 (RA;US) 

The quadrupole amplitude in the yN + A transition, 18:14191 
(RA;US) 

DELTA RESONANCES (MESON) 

See MESONS 

DELTA-1232 BARYONS 

Effective Lagrangians, Watson's theorem and the E2/M1 mixing 
ratio in the excitation of the Delta resonance, 18:14250 (RA;US) 

Electroproduction studies of the N—<A transition at Bates and at 
CEBAF, 18:14198 (RA;US) 

High-energy pion-nucleus scattering at LAMPF, 18:14226 (R;US) 

Multtipole analyses and photo-decay couplings at intermediate 
energies, 18:14194 (RA;US) 

DELTA-1236 RESONANCES 

See DELTA-1232 BARYONS 
DELTA-1960 RESONANCES 

See DELTA BARYONS 
DELTA-2850 RESONANCES 

See DELTA BARYONS 
DEMAND 

See also ENERGY DEMAND 

US markets for controlled-release fertilizers: Present size and 
value, projected demand trends, and opportunities for new 
CRF products, 18:13961 (RA;US) 

DENITRIFICATION 

Control of catalytic hydrotreating selectivity with ammonia: 

[Quarterly] report, 18:13299 (R;US) 
DENMARK 

Biomass for energy uses: Proposal for a 3-year development 

programme, 18:12956 (R;DK;in Danish) 


problems and perspectives, 
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Who will be using oil-fired furnaces in ten years time?: An inves- 
tigation of the character and geographical distribution of the 
oil-market's consumers based on "Energidata’”, the Danish En- 
ergy Agency's information system, 18:11868 (R;DK;in Danish) 

DENSITY 

Development of algorithms for capacitance imaging techniques 
for fluidized bed flow fields: Annual report, 1991, 18:11782 
(R;US) 

Mercury-free PVT apparatus for thermophysical property analy- 
ses of hydrocarbon reservoir fluids: Final report, August 16, 
1990—July 31, 1992, 18:11872 (R;US) 

DENSITY (FLUX) 
See FLUX DENSITY 
DENSITY (PLASMA) 
See PLASMA DENSITY 
DEOXYCYTIDINURIA 
See URINE 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF TRANSPORTATION 
See US DOT 
DEPARTURE NUCLEATE BOILING 

The Aphrodite boiling crisis program. Analysis of CHF tests per- 

formed on a vertical tube, 18:12474 (R;FR) 
DEPLETED URANIUM 

Environmental assessment for the depleted uranium testing pro- 
gram at the Nevada Test Site by the United States Army 
Ballistics Research Laboratory, 18:13711 (R;US) 

DEPLETION (NUCLEAR FUELS) 

See BURNUP 

DESALINATION PLANTS 
Desalination plant at Debiensko, Poland: Mine drainage water 
treatment engineering for zero discharge, 18:11722 (RA;US) 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 

Anion-exchange resin-based desulfurization process: Quarterly 
technical progress report, October 1, 1992—December 31, 
1992, 18:11746 (R;US) 

Effect of sorbent attrition on utilization: Final report, August 1, 
1991—August 31, 1992, 18:12429 (R;US) 

Investigation of transport processes involved in FGD: Final re- 
port, July 1, 1991—August 31, 1992, 18:12426 (R;US) 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms, Volume 1: Final report, September 1, 1991—August 
31, 1992, 18:12430 (R;US) 

Surface studies of absorbents for the removal of SO, and NO,: 
Final technical report, 18:13735 (R;US) 

DETECTION (NUCLEAR EXPLOSIONS) 

See NUCLEAR EXPLOSION DETECTION 
DETECTION (SEISMIC) 

See SEISMIC DETECTION 
DETECTORS (RADIATION) 

See RADIATION DETECTORS 
DETONATORS 

Surface preparation and characterization of a 400 um diameter 
fused silica optical fiber for direct optical initiation (DO!) appli- 
cations, 18:13713 (R;US) 

DEUTERIUM 

New representations of AE-Cs| matrix. Automatical identification 

of light particles, 18:13622 (R;FR;In French) 
DEUTERIUM COMPOUNDS 

Quasi-plasma transport model in deuterium overloaded palla- 

dium cathodes, 18:14551 (R;IT) 
DEUTERIUM IONS 

Energy properties of deuterium cluster impacts on TiD targets, 

18:14489 (IA;JP) 
DEUTERIUM OXIDE 
See HEAVY WATER 





DEUTERIUM TARGET 

Excitation of nuclear synthesis reactions in metal-deuterium 
type systems by bombarding with inert gas ions, 18:14625 
(R;UA;In Russian) 

Inclusive deuteron electro disintegration at high K* and high- 
momentum component of deuteron wave function, 18:14293 
(R;UA) 

Target dependence of R measured in deep inelastic muon scat- 
tering, 18:14308 (R;FR) 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEVICES 
See EQUIPMENT 
DEWATERING EQUIPMENT 

The application of pressure-electrochemical dewatering in coal 

preparation, 18:11621 (RA;US) 
DHRUVA REACTOR 

Commissioning experience and performance of Dhruva standby 
power supply system (Paper No. 2.8), 18:12765 (IA;IN) 

Experience feed back on instrumentation for utility support sys- 
tems and equipment in Dhruva research reactor (Paper No. 
5.6), 18:12766 (IA;IN) 

Experiences with sea water in research reactors (Paper No. 
7.8), 18:12767 (iA;IN) 

Nuclear containment dampers (Paper No. 1.9), 18:13419 (IA;IN) 

DIAGENESIS 

Nonlinear phenomena at geological reaction fronts with energy 

applications: Final report, 18:14029 (R;US) 
DIAGNOSTIC TECHNIQUES 

A distributed control and data-acquisition system for downhole 
use, 18:13660 (RA;US) 

Cycle-resolved multipoint ionization probe measurements in a 
spark ignition engine, 18:13383 (RA;US) 

Diagnostic complex for the space-time analysis of energy and cur- 
rent of pulsed relativistic particles, 18:13540 (R;UA;In Russian) 

Photonic instrumentation for the superconducting super collider, 
18:13665 (RA;US) 

Research and development for a di-muon detector, 18:13671 
(RA;US) 

DIAMONDS 

Characterization of diamond amorphized by ion implantation, 
18:13215 (R;US) 

Diamond tool machining of materials which react with diamond, 
18:13425 (PA;US) 

lon and electron beam studies and applications of natural and 
synthetic diamonds, 18:14467 (IA;JP) 

Workshop on diamond and diamond-like-carbon films for the 
transportation industry, 18:13213 (R;US) 

DIDO REACTOR 

Reactor life extension experience in AEA Technology, 18:12771 

(IA;SE) 
DIELECTRIC MATERIALS 
Advances in electrical insulation material for rotating machines 
(Paper No. 3.3), 18:13232 (IA;IN) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 

Alternative fuels in small engines, 18:13034 (RA;US) 

Application of non-thermal plasmas to pollution control, 
18:13763 (R;US) 

Autoignition of methane and simulated natural gas in a diesel 
environment, 18:13386 (RA;US) 

Coal-fueled diesel emissions control technology development: 
A status report, 18:13038 (R;US) 

Coal-fueled diesel locomotive test, 18:13037 (R;US) 

Emergency diesel generators for nuclear power stations - spe- 
cial requirements (Paper No. 2.7), 18:12442 (IA;IN) 

Emissions of halogenated dibenzodioxins and dibenzofurans 
from internal combustion engines running on conventional fu- 
els, 18:13737 (1;DE;In German) 

High-pressure coal fuel processor development, 18:11654 (R;US) 

Novel injector techniques for coal-fueled diesel engines: Final 
report, 18:13051 (R;US) 

Powering the big rigs, 18:13024 (RA;US) 


DISCRETE ORDINATE METHOD 


Salient aspects on the choice of classs 3 system - the diesel 
generating sets engine, auxiliaries (Paper No. 2.5), 
18:12629 (IA;IN) 

Soot distribution in a direct-injection diesel engine from two- 
dimensional laser-induced incandescence imaging, 18:13387 
(RA;US) 

Testing of a coal-fired diesel power plant, 18:13039 (R;US) 

Tribology, 18:13021 (RA;US) 

[Manufacturing of diesel engines], 18:13028 (RA;US) 

DIESEL FUELS 

Have you checked your diesel fuel lately?, 18:13025 (RA;US) 

Oil Spill Prevention, Control and Countermeasures Plan, 
18:11871 (R;US) 

DIESEL MOTORS 
See DIESEL ENGINES 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 

Analysis of destabilization at the second laser threshold by the 
Lyapunov direct method, 18:14067 (R;XA) 

Lyapunov functions for the fixed points of the Lorenz model, 
18:14063 (R;XA) 

DIFFERENTIAL GEOMETRY 
A remark about the mean curvature, 18:14054 (R;XA) 
DIFFRACTION 

See also X-RAY DIFFRACTION 

FESDIF — Finite Element Scalar Diffraction theory code, 
18:14088 (R;US) 

DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFUSION 

See also SELF-DIFFUSION 

Diffusivity and porosity studies in rock matrix: The effect of 
salinity, 18:13862 (R;Fl) 

DIGESTER GAS 
See METHANE 
DIGITAL SYSTEMS 
Immunizing digital systems against electromagnetic interfer- 
ence, 18:12795 (R;US) 
DIODE TRANSISTORS 
See TRANSISTORS 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIRAC EQUATION 

Dirac equation for monopole rotator and possibility of spin flip, 
18:14143 (IA;RU;In Russian) 

Investigations on Dirac field in Riemann geometry, 18:14115 
(R;FR;In French) 

Is light cone physics merely a change of coordinates?, 18:14120 
(RA;US) 

Synthesis note about the transfer from Dirac equation to 
Bargmann-Michel-Telegdi equation, 18:14116 (R;FR;In 
French) 

DIRECT DRIVE LASER IMPLOSION 

Experimental determination of the hydrodynamic instability 

growth rates in indirect and direct drive ICF, 18:14695 (R;US) 
DIRICHLET PROBLEM 

Iterative methods for piecewise Hermite bicubic orthogonal 
spline collocation linear systems, 18:14773 (RA;US) 

Multilevel Schwarz methods for the biharmonic Dirichlet prob- 
lem, 18:14741 (RA;US) 

DISASTERS 
Estimation of small business activity by county for the National 
Infrastructure Information System (NIIS), 18:12899 (R;US) 

DISCHARGES (ELECTRIC) 

See ELECTRIC DISCHARGES 
DISCHARGES (IONIZATION) 

See IONIZATION 
DISCHARGING (REACTOR) 

See REACTOR FUELING 
DISCRETE ORDINATE METHOD 

Nodal discrete-ordinates methods - an update, 18:12621 (RA;US) 
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DISCRETE ORDINATES 


DISCRETE ORDINATES 

See DISCRETE ORDINATE METHOD 
DISINTEGRATION (FISSION) 

See FISSION 
DISPERSANTS (CHEMICAL) 

See SURFACTANTS 
DISPLACEMENT FLUIDS 

Chemical composition profiles during alkaline flooding at different 
temperatures and extended residence times, 18:11834 (R;US) 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Annual report, October 1, 1990—September 
30, 1991, 18:11838 (R;US) 

The effect of polymer-surfactant interaction on the rheological 
properties of surfactant enhanced alkaline flooding formula- 
tions, 18:11864 (R;US) 

DISPOSAL WELLS 
Impact of High-Level-Radioactive Wastes thermal output on 
repository design, 18:11995 (R;FR) 
DISPROPORTIONATION 
See OXIDATION 
DISSIPATION FACTOR 
Dissipative phase transitions in field theory models with sponta- 
neous symmetry violation, 18:14151 (R;UA;In Russian) 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATION 

Design and synthesis of reactive separation systems: Final re- 

port, 18:13293 (R;US) 
DISTRIBUTION FUNCTIONS 
Generating-function approach to microscopic level densities and 
spin distributions, 18:14265 (RA;US) 
DISTRICT HEATING 
See also SOLAR DISTRICT HEATING 
Vacuum insulation - phase 2, 18:13017 (R;SE;In Swedish) 
DISTURBANCES 

Evaluation of perturbation in the resonance region, 18:12517 

(RA;XA) 
DIVERTORS 

Boundary plasma modelling for ITER: Progress report, July 1, 

1992—December 31, 1992, 18:14657 (R;US) 
DNA 

See also RECOMBINANT DNA 

Development of resonance ionization spectroscopy for genome 
mapping and DNA sequencing using stable isotopes as DNA 
labels, 18:13907 (R;US) 

Model studies of radiation induced oxidation and reduction pro- 
cesses in DNA, 18:14004 (R;NO) 

Spontaneous regulating mechanisms that may have led to the 
origin of life, 18:13310 (RA;XA) 

DNA ADDUCTS 
Laser-based fiberoptic immunosensors, 18:14015 (R;US) 
DNA SEQUENCING 

Applying machine learning techniques to DNA sequence analy- 
sis: Progress report, Year 2, February 14, 1992—December 
11, 1992, 18:13899 (R;US) 

DNA sequencing by a single molecule detection of labeled nu- 
cleotides sequentially cleaved from a single strand of DNA, 
18:13904 (R;US) 

Foundations for a syntatic pattern recognition system for ge- 
nomic DNA sequences: [Annual] report, 1 December 
1991-31 March 1993, 18:13900 (R;US) 

Human Genome Program, 18:13912 (R;US) 

DNA-CLONING 
Chimera-free, high copy number YAC libraries and efficient meth- 
ods of analysis: Technical progress report, 18:13911 (R;US) 

DNB 

See DEPARTURE NUCLEATE BOILING 
DOMESTIC WASTES 

See MUNICIPAL WASTES 
DORMITORIES 

See RESIDENTIAL BUILDINGS 
DOSE RATEMETERS 

Investigations on semiconductor diodes for high-dose-rate mea- 
surements, 18:13628 (IA;AT;In German) 
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DOSE RATES 
Radioactive waste characterization, 18:12190 (R;US) 
DOUBLE BETA DECAY 
Results from non-accelerator experiments, 18:14259 (R;US) 
The two types of the neutrinoless BG decay, 18:14288 (R;UA) 
DOUBLET 3 DEVICES 
See DOUBLET-3 DEVICE 
DOUBLET-3 DEVICE 

An ICRF antenna edge plasma density profile diagnostic for 
Dill-D, 18:14535 (R;US) 

Edge effects during DIII-D divertor biasing, 18:14672 (R;US) 

TSC plasma halo simulation of a DIll-D vertical displacement 
episode, 18:14690 (R;US) 

DOWNHOLE INFORMATION SYSTEMS 

See MWD SYSTEMS 

DRIFT CHAMBERS 

Construction of Hall C drift chamber prototype, 18:13619 (RA;US) 

Development, test, and simulation of an influence drift chamber, 
18:13641 (R;DE;In German) 

Drift-chambers for Hall C, 18:13560 (RA;US) 

Experimental studies on the planar drift chamber of the ZEUS 
forward detector, 18:13608 (R;DE;in German) 

Studies of gas parameters and high-rate effects of an influence 
drift chamber, 18:13640 (R;DE;in German) 

DRIFT TUBES 

Optimized variant of a quadrupole focusing accelerating struc- 

ture, 18:13568 (IA;RU;In Russian) 
DRILL CORES 

Three-dimensional imaging of drill core samples using syn- 
chrotron computed microtomography: Year one progress 
report, 18:11847 (R;US) 

DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
SHIPS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER 

Determination of the contribution of livestock water ingestion to 
dose from the cow-milk pathway: Hanford Environmental 
Dose Reconstruction Project: Dose code recovery activities, 
Calculation 002, 18:13971 (R;US) 

H-Area Seepage Basins groundwater monitoring report: Sec- 
ond quarter 1992, 18:13873 (R;US) 

K-Area and Par Pond Sewage Sludge Application Sites ground- 
water monitoring reports, second quarter 1992, 18:13874 
(R;US) 

Metallurgical Laboratory Hazardous Waste Management Facility 
groundwater monitoring report for 3Q90, 18:13867 (R;US) 

Sanitary landfill groundwater monitoring data: First quarter 
1992, 18:13871 (R;US) 

DRUGS 

See also RADIOPHARMACEUTICALS 

Drug pharmacokinetics and pharmacodynamics: Technological 
considerations, 18:13916 (R;US) 

DRY SCRUBBERS 

Effect of sorbent attrition on utilization: Final report, August 1, 
1991—August 31, 1992, 18:12429 (R;US) 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms, Volume 2: Final report, September 1, 1991—August 
31, 1992, 18:12428 (R;US) 

Low temperature dry scrubbing reaction kinetics and mecha- 


nisms: Volume 2: Final report, June 1, 1990—-August 31, 
1991, 18:11753 (R;US) 


Process configurations/modeling: Final report, June 1, 1990— 
August 31, 1991, 18:11752 (R;US) 
DRY-STEAM SYSTEMS 
See VAPOR-DOMINATED SYSTEMS 
DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 





DTO 
See DEUTERIUM COMPOUNDS 
HEAVY WATER 
TRITIUM COMPOUNDS 
DUAL-PURPOSE POWER PLANTS 
Design status and perspectives of advanced water cooled reac- 
tor application for production of electricity and heat in 
Czechoslovakia, 18:12488 (RA;XA) 
Enhanced safety reactors for nuclear district heating and co- 
generation plants, 18:12487 (RA;XA) 
DUSTS 
See also COSMIC DUST 
Hazards of explosives dusts: Particle size effects, 18:13708 
(R;US) 
DYE LASERS 
A broadly tunable, high-intensity femtosecond laser system for 
combustion studies, 18:13362 (RA;US) 
Simultaneous determination of gain parameters in steady state 
lasers, 18:13486 (R;US) 
Solid-state, ultrashort-pulse, high-intensity laser facility, 
18:13496 (RA;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICAL GROUPS 
A noncommutative mean ergodic theorem for partial W’*- 
dynamical semigroups, 18:14068 (R;XA) 
DYNAMICS 
Object oriented parallel software development, 18:14758 
(RA;US) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 
Magnetic properties of Dy/Zr multilayers, 18:13066 (R;FR) 
DYSPROSIUM IONS 
Evaporative cooling of highly charged dysprosium ions in an en- 
hanced electron-beam ion trap, 18:14437 (RA;US) 
DYSPROSIUM SULFIDES 
High temperature rare earth and Si-Ge thermoelectric materials, 
18:13238 (R;US) 


E 


E CODES 
A coastal hazards data base for the US East Coast, 18:14040 
(R;US) 
E1-TRANSITIONS 
Polarization of x-ray emission lines from heliumlike scandium as 
a probe of the hyperfine interaction, 18:14451 (RA;US) 
E2-TRANSITIONS 
Lifetimes and deformation-driving effects in '7Re, 18:14270 
(R;US) 
EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
IONOSPHERE 
Design and implementation of a computer based site operations 
log for the ARM Program, 18:13783 (R;US) 
EARTH MAGNETOSPHERE 
Study of the Solar-terrestrial system, 18:14089 (R;FR) 
EARTHQUAKES 
Economic Analysis 
Gissar earthquake, 1989 - Economic analysis, 18:13852 (RA;XU) 
Emergency Plans 
Emergency management and relief experience following the 
Spitak earthquake (1988), 18:14044 (RA;XU) 
Gissar earthquake, 1989: Search and rescue operations and 
emergency management, 18:13851 (RA;XU) 
Mitigating natural disasters, 18:13859 (RA;XU) 
Public awareness and information systems, 18:12928 (RA;XU) 


EARTHQUAKES 
Seismology 


Spitak earthquake, 1988: Organization of rescue and resource 
management, 18:13856 (RA;XU) 

Energy Dependence 

Spitak earthquake, 1988 - 
(RA;XU) 

Evacuation 

Gissar earthquake, 1989: Search and rescue operations and 
emergency management, 18:13851 (RA;XU) 

Spitak earthquake, 1988: Organization of rescue and resource 
management, 18:13856 (RA;XU) 

Ground Motion 
Selection of earthquake design motions for important engineer- 
ing structures, 18:13834 (RA;XU) 
Japan 
The Japanese earthquake of 1978, 18:13846 (RA;XU) 
Mathematical Models 

Safety and operating reliability of reactor VVER (external load), 

18:12683 (R;CS;In Czech, Slovak) 
Meetings 

Engineering aspects of earthquake risk mitigation: Lessons 
from managemer.. of recent earthquakes, and consequential 
mudflows and _ landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars, 18:14043 (R;XU) 

Probabilistic Estimation 

Principles of seismic zoning in North China, 18:13835 (RA;XU) 

Seismic hazard assessment and determination of the largest 
possible earthquakes, 18:13832 (RA;XU) 

Public Relations 
Public awareness and information systems, 18:12928 (RA;XU) 
Risk Assessment 

An integral model for earthquake damage and seismic risk as- 
sessment, 18:13837 (RA;XU) 

Building damage classification and loss assessment for risk miti- 
gation, 18:13840 (RA;XU) 

Calculations of the seismic risk to the Czech Massif region and 
assessment of results, 18:14037 (RA;CS;In Czech) 

Causes of the catastrophic consequences of the Spitak earth- 
quake, 18:13841 (RA;XU) 

Data on natural and induced seismicity in Brazil, 18:13847 
(RA;XU) 

Design and construction standards in earthquake-prone areas, 
18:13845 (RA;XU) 

Engineering aspects of earthquake risk mitigation: Lessons 
from management of recent earthquakes, and consequential 
mudflows and landslides: Proceedings of the UN- 
DRO/USSR/UNDPP training seminars, 18:14043 (R;XU) 

Hazard, vulnerability and risk - A commentary, 18:13838 (RA;XU) 

Improvement of design and construction standards, 18:13844 
(RA;XU) 

Seismic hazard assessment and determination of the largest 
possible earthquakes, 18:13832 (RA;XU) 

Seismicity and seismic risk in and around Egypt, 18:13848 
(RA;XU) 

Spitak earthquake, 1988: Engineering consequences, 18:13854 
(RA;XU) 

Seismic Effects 

Features of the seismic effect in platform and orogen areas, 
18:13836 (RA;XU) 

Gissar earthquake, 1989 - Economic analysis, 18:13852 (RA;XU) 

Gissar earthquake: Facts and figures, 18:13849 (RA;XU) 

Indirect loss and damage caused by earthquakes: A general 
treatment, 18:13839 (RA;XU) 

Spitak earthquake, 1988 seismotectonics and seismology, 
18:13857 (RA;XU) 

Spitak earthquake: Facts and figures, 18:13853 (RA;XU) 

The Gissar earthquake (23 January 1989) seismotectonics, 
seismology and engineering geology, 18:13850 (RA;XU) 

The Japanese earthquake of 1978, 18:13846 (RA;XU) 

Seismology 

Causes of the catastrophic consequences of the Spitak earth- 
quake, 18:13841 (RA;XU) 

Spitak earthquake, 1988 seismotectonics and seismology, 
18:13857 (RA;XU) 


Engineering analysis, 18:13855 
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EARTHQUAKES 
Seismology 


The Gissar earthquake (23 January 1989) seismotectonics, 
seismology and engineering geology, 18:13850 (RA;XU) 
Ussr 
Gissar earthquake: Facts and figures, 18:13849 (RA;XU) 
Spitak earthquake: Facts and figures, 18:13853 (RA;XU) 
EASTERN EUROPE 
See also ESTONIA 
LATVIA 
LITHUANIA 
POLAND 
Perspective from the world banking community on eastern financ- 
ing of energy and environment projects, 18:11814 (RA;US) 
EBD 
See ENERGY BEAM DEPOSITION 
EBD FILMS 
See ENERGY BEAM DEPOSITION FILMS 
EBIS 
See ELECTRON BEAM ION SOURCES 
EBR-2 REACTOR 
A PRA case study of extended long term decay heat removal for 
shutdown risk assessment, 18:12784 (R;US) 
Applications of the EBR-II Probabilistic Risk Assessment, 
18:12783 (R;US) 
Experience with advanced driver fuels in EBR-II, 18:12576 (R;US) 
Probabilistic treatment of rod run-in accident initiators and the 
reactivity feedback responses in EBR-II, 18:12785 (R;US) 
ECCS 
Summary of theoretical analyses and experimental verification 
of the PIUS density lock development program, 18:12504 
(RA;XA) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMIC DEVELOPMENT 
Technology Transfer 92/93, 18:12915 (R;US) 
ECONOMIC GROWTH 
See ECONOMIC DEVELOPMENT 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
Legal and institutional considerations in the application of eco- 
logical risk assessment at Department of Energy facilities, 
18:12911 (R;US) 
Savannah River Ecology Laboratory annual technical progress 
report of ecological research for the period ending July 31, 
1991, 18:13824 (R;US) 
ECR HEATING 
Plans for improvements to the ATF ECH system, 18:14654 (R;US) 
EDDY CURRENT TESTING 
Trip report, Battelle Memorial Institute, February 2 and 18, 1953, 
18:12709 (R;US) 
EDUCATION 
See also TRAINING 
Guidebook to excellence: A directory of federal facilities and 
other resources for mathematics and science education im- 
provement (Contains acronym list.), 18:12890 (R;US) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFUSION 
See DIFFUSION 
EGGS 
Determination of radionuclides and pathways contributing to 
dose in 1945: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 003, 
18:13973 (R;US) 
EH 
See REDOX POTENTIAL 
EIGENVALUES 
A new iterative algorithm, 18:14753 (RA;US) 
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On adaptive weighted polynomial preconditioning for Hermitian 
positive definite matrices, 18:14734 (RA;US) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EL-4 REACTOR 

Study of the experience feedback relating to ageing of electronic 

components and cables, 18:12557 (R;FR) 
ELECTRIC ARCS 

High voltage circuit breaker arc diagnostics with rapid CCD 

spectroscopic system, 18:12878 (R;IT;In Italian) 
ELECTRIC BATTERIES 

ANL's electric vehicle battery activities for USABC: Progress re- 
port, Aprii-September 1992, 18:13042 (R;US) 

Batteries and fuel cells, 18:12884 (RA;US) 

Characterization of electrochemical systems and batteries: Ma- 
terials and systems, 18:12883 (R;US) 

Variable pressure insulating jackets for high-temperature batter- 
ies, 18:13041 (R;US) 

ELECTRIC CABLES 

See also COAXIAL CABLES 

Advances in electrical insulating materials for power cables (Pa- 
per No. 3.2), 18:13231 (IA;IN) 

Detecting damaged cables using a preionized gas technique, 
18:12648 (R;US) 

Sealing of cable penetrations in reactor building (Paper No. 1.4), 
18:12570 (IA;IN) 

Study of the experience feedback relating to ageing of electronic 
components and cables, 18:12557 (R;FR) 

ELECTRIC CONDENSERS 

See CAPACITORS 

ELECTRIC CONDUCTIVITY 

See also SUPERCONDUCTIVITY 

Pressure dependence of conductivity: Final report, 18:14456 
(R;US) 

Temperature-dependent electrical conductivity of soda-lime 
glass, 18:13247 (R;US) 

ELECTRIC DIPOLE TRANSITIONS 
See E1-TRANSITIONS 
ELECTRIC DISCHARGES 
See also ELECTRIC ARCS 
GLOW DISCHARGES 
HIGH-FREQUENCY DISCHARGES 

8th Symposium on elementary processes and chemical reac- 
tions in low temperature plasma. Pt. 1 and 2: Book of invited 
papers, 18:14582 (R;CS) 

Electron and heavy-particle kinetics in molecular gas dis- 
charges, 18:14415 (RA;CS) 

Electron energy distribution function in pulsing discharge, 
18:14418 (RA;CS) 

Numerical modelling of barrier discharge, 18:14584 (RA;CS) 

Surface discharge photoinitiation of pulsed chemical lasers: Fi- 
nal technical report, 18:13485 (R;US) 

Treatment of hazardous organic wastes using silent discharge 
plasmas, 18:13750 (R;US) 

ELECTRIC FIELDS 

Calculation of electromagnetic fields in structures with complex 
geometry, 18:13528 (RA;RU;In Russian) 

The process of consensus on EMF: SAB review of the EPA draft 
document on EMF and cancer, 18:14022 (R;US) 

ELECTRIC GENERATORS 

See also ROTATING GENERATORS 

Emergency diesel generators for nuclear power stations - spe- 
cial requirements (Paper No. 2.7), 18:12442 (IA;IN) 

Salient aspects on the choice of classs 3 system - the diesel 
generating sets - engine, auxiliaries (Paper No. 2.5), 
18:12629 (IA;IN) 

ELECTRIC MOTORS 

See also SUPERCONDUCTING MOTORS 

Applications of various Linear Motor and Maglev technologies 
for mass transit, 18:13002 (RA;US) 

Studies on radiation resistant insulation system for electrical 
machines used in high radiation fields. (Paper No. 3.1), 
18:13230 (1A;IN) 





ELECTRIC POWER 

See also HYDROELECTRIC POWER 

International Nuclear Model personal computer (PCINM): Model 
documentation: Final report, 18:12944 (R;US) 

ELECTRIC POWER RESEARCH INSTITUTE 

See EPRI 

ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC PULSES 
See PULSES 
ELECTRIC QUADRUPOLE TRANSITIONS 
See E2-TRANSITIONS 
ELECTRIC RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRIC UTILITIES 

A good integrated resource plan: Guidelines for electric utilities 
and regulators, 18:12949 (R;US) 

Deutsche Verbundgesellischaft Heidelberg. Annual report 1991, 
18:12946 (1;DE;in German) 

Electric trade in the United States 1990 (Contains glossary.), 
18:12943 (R;US) 

Energy innovation: Imatran Voima’s Research and Develop- 
ment (R and D) Report 1991, 18:12979 (1;Fl) 

Evolutionary advancements to proven technology are the key to 
success, 18:12484 (RA;XA) 

Financial statistics of major investor-owned electric utilities, 
1991, 18:12941 (R;US) 

Progress on meeting utility requirements for ALWRs, 18:12480 
(RA;XA) 

RWE Aktiengeselischaft. Annual report 1991/92, 18:12945 
(l;DE;In German) 

ELECTRIC-POWERED VEHICLES 

See also HYBRID ELECTRIC-POWERED VEHICLES 

ANL’s electric vehicle battery activities for USABC: Progress re- 
port, Apri+September 1992, 18:13042 (R;US) 

Alternative fuels: Can they, should they replace gasoline?, 
18:13047 (RA;US) 

BMW abstract electric vehicle program, 18:13045 (RA;US) 

Electric G-Van demonstration and commercial assessment 
project: Final report, 18:13048 (R;US) 

Electric and hybrid vehicle program; Site Operator Program: 
Quarterly progress report, January-March 1992 (Second 
quarter of fiscal year 1992), 18:13049 (R;US) 

Magnitude and value of electric vehicle emissions reductions for 
six driving cycles in four US cities with varying air quality 
problems, 18:13729 (R;US) 

Site Operator Program, 18:12916 (R;US) 

State of California and City of Los Angeles initiatives promoting 
electric vehicles, 18:13046 (RA;US) 

The electric vehicle challenge, 18:13043 (RA;US) 

Transportation, energy, and the global environment, 18:13044 
(RA;US) 

Variable pressure insulating jackets for high-temperature batter- 
ies, 18:13041 (R;US) 

ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL INSULATION 
Advances in electrical insulating materials for power cables (Pa- 
per No. 3.2), 18:13231 (IA;IN) 
ELECTRICAL RESISTANCE 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICITY 

See also BIOELECTRICITY 

Electric trade in the United States 1990 (Contains glossary.), 
18:12943 (R;US) 

ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 
Batteries and fuel cells, 18:12884 (RA;US) 
ELECTRODES 
See also CATHODES 


ELECTRON BEAMS 


Batteries and fuel cells, 18:12884 (RA;US) 

Fast and sensitive interdigitated p-i-n diode, 18:13657 (RA;US) 
ELECTROLYTE TILES 

See MATRIX MATERIALS 
ELECTROLYTES 

See also SOLID ELECTROLYTES 

In situ electrochemical characterization of grouted radioactive 
waste, 18:12186 (R;US) 

Photoelectrochemical systems, 18:12339 (RA;US) 

ELECTROMAGNETIC FIELDS 

Energy and Technology Review, October-December 1992, 
18:13517 (R;US) 

Field structure in a rectangular waveguide disturbed by a reso- 
nance dielectric insertion with finite sizes, 18:13529 
(RA;RU;in Russian) 

ELECTROMAGNETIC PULSES 

See also INTERNAL ELECTROMAGNETIC PULSES 

Electromagnetic pulse research on electric power systems: Pro- 
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See USA 


FEDERAL REGION Vili 
See USA 


FEDERAL REGION X 
See USA 
FEDERAL REPUBLIC OF GERMANY 

Minimal Technologies Application Project, Hohenfels Training 

Area, Germany: Final report, 18:13777 (R;US) 
FEED MATERIALS PLANTS 

See also FEED MATERIALS PRODUCTION CENTER 

Alternative geochemical barrier materials, 18:12242 (R;US) 

Comment and response document on the final remedial action 
plan and site design for stabilization of the inactive Uranium 
Mill Tailings Site at Lakeview, Oregon, 18:12236 (R;US) 

Hydrogeologic characterization of the former Vitro processing 
site, Salt Lake City, Utah: Final report, 18:12231 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings site at Ambrosia Lake, 
New Mexico: Volume 1, Text, Appendices A, B, and C: Final 
report, 18:12240 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings site at Ambrosia Lake, 
New Mexico: Volume 3, Appendix F, Final plans and specifi- 
cations: Final report, 18:12241 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive Uranium Mill Tailings Site at Salt Lake City, 
Utah, 18:12230 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive uranium mill tailings site at Lowman, Idaho: Attach- 
ment 2, Geology report: Final report, 18:12239 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
2, Appendices E through G: Final report: Revision 1, 
18:12234 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lowman, Idaho: Appendix 
B: Attachment 3, Groundwater hydrology report: Final report, 
18:12238 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive uranium mill tailings site at Lowman, Idaho: Attach- 
ment 2, Geology report: Final report, 18:12239 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Riverton, Wyoming: Final 
report, 18:12232 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
3, Attachments A and B to Appendix F: Final report: Revision 
1, 18:12235 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lowman, Idaho: Remedial 
action selection report for the Lowman UMTRA project site, 
Idaho: Final report, 18:12237 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
1, Text and appendices A through D: Final report: Revision 1, 
18:12233 (R;US) 

FEED MATERIALS PRODUCTION CENTER 

Disposal of excess capital equipment at the Fernald Environ- 
mental Management Project, Fernald, Ohio, 18:11893 (R;US) 

Use of the Environmental Resource Management and Analysis 
System at the Fernald Environmental Management Project, 
18:12246 (R;US) 


Waste-surface mapping of the Fernald K-65 silos using a struc- 
tured light measurement system, 18:12114 (R;US) 
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FEEDWATER 
Transient behaviour of steam and feed water system in nuclear 
power plant (Paper no. 7.6), 18:12632 (IA;IN) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMIONS 
See also BARYONS 
LEPTONS 
QUARKS 

A Galilei invariant fermion model with particle creation, 
18:14158 (R;AT) 

Applications of supersymmetric quantum mechanics, 18:14181 
(I;NL) 

Is there an instanteous particle interpretation for external field 
problems?, 18:14176 (IA;AT;In German) 

Unitary time evolution for irregular external-field problems (For 
mass-less Dirac fermion in an external static em field in two 
dimensions: existence of second-quantized interaction repre- 
sentation.), 18:14177 (IA;AT;In German) 

FERNALD PRODUCTION PLANT 

See FEED MATERIALS PRODUCTION CENTER 
FERRIC COMPOUNDS 

See IRON COMPOUNDS 
FERRITIC STEELS 

Oxidation rate in ferritic superheater materials, 18:13156 
(R;SE;In Swedish) 

FERROCYANIDES 

Development studies for treatment of ORNL low-level liquid 
waste using inorganic sorbents, 18:12086 (RA;XA) 

Separation and solidification of radioactive cesium from nuclear 
waste solutions with potassium cobalt hexacyanoferrate (Il) 
ion exchanger, 18:13226 (RA;XA) 

Sorption of caesium on insoluble hexacyanoferrates (Il) and 
strontium on antimonic and phosphatoantimonic acids, 
18:12088 (RA;XA) 

FERROMAGNETIC MATERIALS 

Magnetic parametric radiation of a relativistic charged particle in 
a ferromagnetic with domain structure, 18:14096 (R;UA;In 
Russian) 

Magnetic thin films and nanostructures: Anisotropy, microstruc- 
ture and their inter-relationship, 18:13124 (R;US) 

FERROUS COMPOUNDS 
See |IRON COMPOUNDS 
FERTILIZER INDUSTRY 

The role of retail fertilizer dealers in reducing groundwater con- 

tamination: A focus on educational needs, 18:13951 (R;US) 
FERTILIZERS 

Agronomic and environmental benefits and needs of slow- 
release fertilizers for turigrasses, 18:13828 (RA;US) 

Automating the analyses of controlled release nitrogen, 
18:13952 (RA;US) 

Commercial granular controlled release fertilizers for the spe- 
cialty markets, 18:13958 (RA;US) 

Controlled release fertilizer use in southwest Florida citrus and 
vegetable production, 18:13953 (RA;US) 

Controlled release nitrogen solutions and their uses in horticul- 
ture and agriculture, 18:13960 (RA;US) 

Controlled-release fertilizers for enhancing nutrient stability in 
south Florida sand soils, 18:13959 (RA;US) 

Nitrogen fertilizer management for rice: Role of controlled re- 
lease N sources, 18:13954 (RA;US) 

North American fertilizer capacity data, 18:13962 (R;US) 

North American fertilizer capacity data: Supplement, 18:13963 
(R;US) 

Tennessee Valley Authority National Fertilizer and Environmen- 
tal Research Center: An overview, 18:13827 (R;US) 

The role of retail fertilizer dealers in reducing groundwater con- 
tamination: A focus on educational needs, 18:13951 (R;US) 

US markets for controlled-release fertilizers: Present size and 
value, projected demand trends, and opportunities for new 
CRF products, 18:13961 (RA;US) 

Unreleased nitrogen in sulfur-coated urea and reactive layers 
coated urea following application to turf, 18:13957 (RA;US) 





FFTF REACTOR 
Enhanced physics design with hexagonal repeated structure 
tools using Monte Carlo methods, 18:12584 (R;US) 
Facility effluent monitoring plan for the fast flux test facility, 
18:12687 (R;US) 
Metal fuel test program in the Fast Flux Test Facility, 18:12585 
(R;US) 
Reactor head nozzie displacement phenomenon, 18:12776 
(R;US) 
FIBERS 
See also CARBON FIBERS 
OPTICAL FIBERS 
Environmental effects on the structure and mechanical proper- 
ties of twaron fibres, 18:13234 (1;JO) 
X-ray diffraction and mechanical properties studies on Kevlar-49 
fibres, 18:14481 (1;JO) 
FIBROBLASTS 
Cytotoxic and mutagenic effects of high let charged particles on 
human skin fibroblasts, 18:13993 (IA;JP) 
FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
UNIFIED-FIELD THEORIES 
A new class of nontopological solitons, 18:14126 (R;XA) 
Functional methods in field theory and the Goldstone mecha- 
nism for composite pions, 18:14121 (RA;US) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILMS 
See also ENERGY BEAM DEPOSITION FILMS 
SUPERCONDUCTING FILMS 
THIN FILMS 
Final report on Production Test 105-8-P — Film formation, 
18:12754 (R;US) 
Sol-gel coatings for energy-related materials, 18:13240 (RA;US) 
Surface treatments with ion beam assisted deposition, 18:13128 
(RA;US) 
FINANCIAL MANAGEMENT 
See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINITE ELEMENT METHOD 
Balancing domain decomposition on unstructured domains, 
18:14740 (RA;US) 
Element diameter free stability parameters for stabilized meth- 
ods applied to fluids, 18:14104 (R;BR) 
FINLAND 
Basic rocks in Finland, 18:13880 (R;Fl;In Finnish) 
Energy research: Industrial applications from basic research, 
18:12920 (I;Fl) 
The Finnish energy strategy: Council of state report to parlia- 
ment on energy policy, 18:12936 (R;Fl) 
FIRE EXTINGUISHERS 
Fire protection in nuclear power plants of 500 MWe (Paper No. 
1.7), 18:12441 (IA;IN) 
FIRE FIGHTING 
Fire protection in nuclear power plants of 500 MWe (Paper No. 
1.7), 18:12441 (IA;IN) 
FIREDAMP 
See METHANE 
FIRES 
Contamination smoke: a simulation of heavy metal containing 
aerosols from fires in plutonium glove boxes: part Il, 
18:13416 (R;XE) 
FIRST WALL 
Energy self-shielding and SED/SAD effects in sensitivity calcu- 
lations of a NET shielding blanket, 18:14659 (R;NL) 


FLAMES 
Detection 


FISCHER-TROPSCH SYNTHESIS 

Fischer-Tropsch synthesis in supercritical reaction media: 
Progress report, October 1, 1992—December 31, 1992, 
18:11691 (R;US) 

Iron Fischer-Tropsch catalysis: Properties of an ultrafine iron 
oxide catalyst: Quarterly progress report, July-September 
1992, 18:12325 (R;US) 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a water- 
gas shift catalyst: [Quarterly] report, January 1, 1989-March 
31, 1989, 18:12319 (R;US) 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a water- 
gas shift catalyst: [Quarterly] report, April 1, 1990—June 30, 
1990, 18:12320 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 5, September 26, 1991— 
December 26, 1991, 18:12324 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 4, June 26, 1991—September 
26, 1991, 18:12323 (R;US) 

FISSILE MATERIALS 

Technical manual: 100-Area criticality safety, 18:12799 (R;US) 
FISSION 

The EFFE project, 18:13612 (R;FR) 
FISSION FRAGMENTS 

FALCON nuciear-reactor-pumped laser program and wireless 
power transmission, 18:13487 (R;US) 

Fragment production in the reaction Fe + Au at 50 and 100 
MeV/A, 18:14299 (RA;US) 

FISSION ISOMERS 
Superdeformation in the Hg-TI-Pb region, 18:14341 (RA;US) 
FISSION PRODUCT RELEASE 

Chemistry studies in support of Phebus-FP: multicomponent 
aerosol behaviour. V. 1, 18:12626 (R;XE) 

Development of a standardized test rig for HEPA filter units, 
18:12822 (RA;DE) 

Realistic methods for calculating the releases and conse- 
quences of a large LOCA, 18:12809 (R;XE) 

Streaked case emission experiment, 18:13664 (RA;US) 

VICTORIA: A mechanistic model of radionuclide behavior in the 
reactor coolant system under severe accident conditions: Re- 
vision 1, 18:12844 (R;US) 

FISSION PRODUCTS 

Fission and corrosion product behaviour in liquid metal fast 
breeder reactors (LMFBRs), 18:12581 (R;XA) 

Neutron capture cross-section of fission products in the Euro- 
pean activation file EAF-3: Presented at the NEA Specialists’ 
Meeting on Fission Product Nuclear Data, JAERI, Japan, 25- 
27 May 1992, 18:14275 (R;NL) 

Spontaneous-fission properties of 54No, 18:14344 (RA;US) 

FISSION SPECTRA 
Charge-coupled device calibrations using spectral matching fac- 
tors, 18:13679 (RA;US) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 

See FRACTURED RESERVOIRS 
FIXATION (WASTE TREATMENT) 

See SOLIDIFICATION 
FLAMES 

Chemistry 

CH, OH, and CH, concentration measurements in a lifted 
turbulent-jet flame, 18:13371 (RA;US) 

Flame structure of Hj-NO2-argon laminar premixed flames, 
18:13368 (RA;US) 

Combustion Properties 

Structure of supercritical diffusion flames with Arrhenius mass 

diffusivities, 18:13378 (RA;US) 
Detection 

Flame-kernel model for analysis of fiber-optic instrumented 
spark plug data, 18:13384 (RA;US) 

Single-laser two-step fluorescence detection of atomic hydrogen 
in flames, 18:14379 (RA;US) 
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FLAMES 
Fluorescence 


Fluorescence 

Measurement of electronic quenching rates for NO (A®=‘*), 
18:14384 (RA;US) 

NO concentration imaging in turbulent nonpremixed flames, 
18:13372 (RA;US) 

Fluorescence Spectroscopy 

Degenerate four-wave mixing diagnostics on OH and NH radi- 
cals in flames, 18:14380 (RA;US) 

Multiphoton-excited fluorescence measurements of absolute 
concentration profiles of atomic hydrogen in low-pressure 
flames, 18:13283 (RA;US) 

Single-laser two-step fluorescence detection of atomic hydrogen 
in flames, 18:14379 (RA;US) 


Laminar Flow 


Flame structure of H2-NO2-argon laminar premixed flames, 
18:13368 (RA;US) 


Turbulence-chemistry interactions in nonpremixed jet flames of 
air-diluted methane, 18:13369 (RA;US) 
Raman Spectra 
Turbulence-chemistry interactions in nonpremixed jet flames of 
air-diluted methane, 18:13369 (RA;US) 
Raman Spectroscopy 
Degenerate four-wave mixing diagnostics on OH and NH radi- 
cals in flames, 18:14380 (RA;US) 
Rayleigh Scattering 
Turbulence-chemistry interactions in nonpremixed jet flames of 
air-diluted methane, 18:13369 (RA;US) 
Structural Models 
Structure of a swirl-stabilized spray flame by imaging, laser- 


doppler Velocimetry, and phase-doppler anemometry, 
18:13391 (RA;US) 


Turbulence 


CH, OH, and CH, concentration measurements in a lifted 
turbulent-jet flame, 18:13371 (RA;US) 


NO concentration imaging in turbulent nonpremixed flames, 
18:13372 (RA;US) 


Turbulence-chemistry interactions in nonpremixed jet flames of 
air-diluted methane, 18:13369 (RA;US) 


Turbulent Flow 
Vortex modification of diffusion flamelets, 18:13374 (RA;US) 
FLAVORDYNAMICS 
See QUANTUM FLAVORDYNAMICS 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLOTATION 
Micro-agglomerate flotation for deep cleaning of coal: Quarterly 
progress report, September 30—-December 31, 1992, 
18:11633 (R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW BLOCKAGE 
Analysis of MOL 7C in-pile blockage experiments with an ex- 
tended SIMMER-II program, 18:12837 (R;DE;in German) 
FLOW CYTOMETERS 
See CELL FLOW SYSTEMS 
FLOW MODELS 
Flapping model of scalar mixing in turbulence, 18:13376 (RA;US) 
FLOWMETERS 
Ultrasonic rate measurement of multiphase flow, 18:11835 
(R;US) 
FLUE GAS 
Additives 
Flue gas conditioning for improved particle collection in 


electrostatic precipitators: Quarterly technical report, July 1— 
September 30, 1992, 18:12418 (R;US) 

Flue gas conditioning for improved particle collection in electro- 
Static precipitators: Quarterly technical progress report, 
October 1—December 31, 1992, 18:12419 (R;US) 

Adsorption 

The NOXSO Clean Coal Technology Project: A 115 MW 

demonstration unit, 18:11729 (RA;US) 
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Air Pollution Control 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms: Volume 2: Final report, June 1, 1990—August 31, 
1991, 18:11753 (R;US) 

Pilot-scale LIDS demonstration: Final report No. 3, 18:12424 
(R;US) 

Process configurations/modeling: Final report, June 1, 1990- 
August 31, 1991, 18:11752 (R;US) 


Chemical Composition 
Forms of metals in fly ash and flue gas desulphurization prod- 


ucts and methods to determine these forms, 18:11750 
(R;Fl;In Finnish) 


Denitrification 
Approach to reduce air pollution in CSFR, especially of sulfur 
dioxide emissions, 18:12399 (RA;US) 
Catalytic reduction of SO,-NO, in coal flue gas: Final report, 
18:12425 (R;US) 


Desulfurization 

Acid rain compliance - advanced co-current wet FGD design for 
the Bailly station, 18:11726 (RA;US) 

Approach to reduce air pollution in CSFR, especially of sulfur 
dioxide emissions, 18:12399 (RA;US) 

Catalytic reduction of SO,-NO, in coal flue gas: Final report, 
18:12425 (R;US) 

Demonstration of innovative applications of technology for the 
CT-121 FGD process, 18:11725 (RA;US) 

Demonstration of the Union Carbide CANSOLV™ System pro- 
cess at the Alcoa Generating Corporation Warrick Power 
Plant (Flue gas desulfurization using organic amine ab- 
sorbent), 18:11740 (RA;US) 

Design and development of a self-regenerative contained-liquid 
membrane process for combined SO, and NO, removal: Fi- 
nal report, 18:11693 (R;US) 

Effect of sorbent attrition on utilization: Final report, August 1, 
1991—August 31, 1992, 18:12429 (R;US) 

Final results of the DOE LIMB and Coolside demonstration pro- 
jects, 18:11738 (RA;US) 

Investigation of transport processes involved in FGD: Final re- 
port, July 1, 1991—August 31, 1992, 18:12426 (R;US) 

LIFAC sorbent injection for flue gas desulfurization, 18:11736 
(RA;US) 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms, Volume 1: Final report, September 1, 1991—August 
31, 1992, 18:12430 (R;US) 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms, Volume 2: Final report, September 1, 1991—August 
31, 1992, 18:12428 (R;US) 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms: Volume 2: Final report, June 1, 1990—August 31, 
1991, 18:11753 (R;US) 

NO,/SO2 removal with no waste - the SNOX process, 18:11727 
(RA;US) 

New high-capacity, calcium-based sorbents, calcium silicate 
sorbents: Final report, September 1, 1991—August 31, 1992, 
18:11755 (R;US) 

Overview of the Milliken Station Clean Coal Demonstration 
Project, 18:11724 (RA;US) 

Perspective of utility investing in a major CCT retrofit technology 
(Flug gas desulfurization), 18:11741 (RA;US) 

Pilot-scale LIDS demonstration: Final report No. 3, 18:12424 
(R;US) 

Pre-combustion pulverized coal in situ desulfurization, 18:12401 
(RA;US) 

Process configurations/modeling: Final report, June 1, 1990- 
August 31, 1991, 18:11752 (R;US) 

Recovery scrubber installation and operation, 18:11739 (RA;US) 

SNRB - SOz2, NO, and particulate emissions control with a high 
temperature baghouse, 18:11728 (RA;US) 

Sorbent utilization studies using a mini-pilot spray dryer: Final 
report, August 1, 1991—August 31, 1992, 18:12427 (R;US) 
Surface studies of absorbents for the removal of SO, and NO,: 

Final technical report, 18:13735 (R;US) 





FLY ASH 


The Clean Coal Technology Program: 10 MWe demonstration Effects of sorbent attrition on utilization: Final report, June 1, 
of gas suspension absorption for flue gas desulfurization, 1990—June 30, 1991, 18:11751 (R;US) 
18:11737 (RA;US) Energy efficiency of a pressurized fluidized bed (PFB) combus- 
The Healy Clean Coal Project, 18:11731 (RA;US) tor, combined cycle power pliant, 18:11772 (RA;US) 
Update and results of Bechtel’s Confined Zone Dispersion Erosion of heat exchanger tubes in fluidized beds: Annual re- 
(CZD) process demonstration at Pennsylvania Electric Com- port, 1990, 18:11781 (R;US) 
pany’s Seward Station, 18:11757 (RA;US) Nucla CFB Demonstration CCT Program summary: Project ori- 
Filtration gins through test completion, 18:11774 (RA;US) 
Full-scale and bench-scale testing of a coal-fueled gas turbine PFBC - the leading clean coal technology for the future, 
system, 18:12383 (R;US) 18:12375 (RA;US) 
Hot Gas Cleanup Second generation PFBC system research and development: 
Hot gas cleanup test facility for gasification and pressurized 4 a ‘pping ie eee ae 178 a 
combustion: Quarterly technical progress report, July 1— 18:11780 aan ee ee ee ee 
September 30, 1992, 18:11653 (R;US) (R;US) 
Reduction FLUDS T 
Demonstration of selective catalytic reduction (SCR) technology See also a FLUIDS 
for the control of nitrogen oxide (NOx) emissions from high- 
sulfur, coal-fired boilers, 18:11730 (RA;US) pila 
Scrubbing 


; RESERVOIR FLUIDS 
Advanced separation technology for flue gas cleanup: Quarterly Experimental and theoretical studies of dense fluid mixtures: 
technical report No. 2, 18:12420 (R;US) 


: ; ; ; a Final scientific and technical report, 1 August 1989-29 Febru- 
New high-capacity, calcium-based sorbents, calcium silicate 


rbents: Final report, September 1, 1991—August 31, 1992 en 
so nts: ina repo , ve mbder i, = ugu : 2 
18:11785 (R:US) FLUORANTHENE 


FLUENCE (NEUTRON See CONDENSED AROMATICS 
See NEUTRON PLUENCE CE ee 
A spreadsheet for analyzing the in situ performance of fluores- 
FLUID FLOW cent luminaires, 18:12986 (R;US) 
See also COMPRESSIBLE FLOW Analysis of radioactivity-swipe data on retired fluorescent tubes 
GAS FLOW and proposed plan for testing and disposing of discrete waste 
aan items, 18:14012 (R;US) 
SUPERSONIC FLOW Pe 
TRANSONIC FLOW Laser-based fiberoptic immunosensors, 18:14015 (R;US) 
TURBULENT FLOW Resolution of heterogeneous fluorescence emission signals and 
TWO-PHASE FLOW decay lifetime measurement on fluorochrome-labeled cells by 
VISCOUS FLOW phase-sensitive FCM, 18:13905 (R;US) 
Analytical thermal-hydraulics, 18:13450 (RA;US) FLUORINE ag. S cee ae ‘ 
Analytical thermal-hydraulics, 18:13448 (RA;US) Theoretical investigations in kinetics, 18:13365 (RA;US) 
Development, implementation, and early results: Test Series D, FLUORINE 18 
Phase 1 of the small-scale seal performance tests, 18:12129 Behavior of fluorine 18 in neutron irradiated zeolites., 18:13352 
(R;US) (I;MX;In Spanish) 

Element diameter free stability parameters for stabilized meth- FLUORINE COMPOUNDS 
ods applied to fluids, 18:14104 (R;BR) Global warming potential for CF,, 18:13760 (R;US) 

Iterative solution of PDE’s using RK-4 schemes of extended sta- FLUORINE FLUORIDES 

Yh Seed scanplarabiteele Hiniiimenibiabinenen ee 
@ modeling of complex continua: Fundamental obstacles an 
grand challenges: Annual progress report, 18:14724 (R;US) — 8:14407 (RA:DE) 

Thermal and mechanical sciences, 18:13451 (RA;US) Bats f 

Thermal and mechanical sciences, 18:13449 (RA;US) FLUX (MAGNETIC) 

Thermal and mechanical sciences, 18:13451 (RA;US) Ww FLUX 

FLUID MECHANICS 

See also AERODYNAMICS See NEUTRON FLUX 
HYDRAULICS FLUX DENSITY 
HYDRODYNAMICS Generation of 4 modes and their use in flux mapping procedure, 

Experimental and theoretical studies of dense fluid mixtures: 18:12615 (IA;CA) 

Final scientific and technical report, 1 August 1989-29 Febru- FLUX JUMPS 
ary 1992, 18:13456 (R;US) See MAGNETIC FLUX 
FLUIDIZED BED BOILERS FLUX PINNING 
A new approach for clean use of coal for space heating, See MAGNETIC FLUX 
18:11770 (RA;US) FLUXOIDS 


The development and adoption of hybrid-fluid firing-system, See MAGNETIC FLUX 
18:11773 (RA;US) 


P FLY ASH 
York County Energy Partners DOE CCi ACFB Demonstration ee . : ‘ ; 
Project, 18:12403 (RA;US) Chemical interactions of polycyclic organic compounds with coal 


fly ash and related solid surfaces: Final report, July 1, 1987— 
FLUIDIZED-BED COMBUSTION 


; aaron December 31, 1989, 18:13296 (R:US) 
Development of algorithms for capacitance imaging techniques Coal-fired vitrification process for recycling boiler fly ash, 
for fluidized bed flow fields: Annual report, 1991, 18:11782 18:12392 (RA;US) 


(R;US) Coolside waste management research: Annual technical 
FLUIDIZED-BED COMBUSTORS progress report, October 1991-September 1992, 18:11745 
Applications of coatings in coal-fired energy systems, 18:11769 (R;US) 


(R;US) Field study of disposed wastes from advanced coal processes: 
DMEC-1 Pressurized Circulating Fluidized Bed Demonstration Quarterly technical progress report, Apri-June 1992, 
Project, 18:11775 (RA;US) 18:11743 (R;US) 


ERA Vol. 18, No. 5 657 





FLY ASH 


Flue gas conditioning for improved particle collection in electro- 
Static precipitators: Quarterly technical progress report, 
October 1i—December 31, 1992, 18:12419 (R;US) 

Flue gas conditioning for improved particle collection in 
electrostatic precipitators: Quarterly technical report, July 1— 
September 30, 1992, 18:12418 (R;US) 

Flyash research and utilization in Canada, 18:11718 (RA;US) 

Forms of metals in fly ash and flue gas desulphurization prod- 
ucts and methods to determine these forms, 18:11750 
(R;Fl;in Finnish) 

Sorption and chemical transformation of PAHs on coal fly ash: 
Annual technical progress report No. 4, [November 1, 1991— 
October 31, 1992], 18:11747 (R;US) 

Utilization of fly ash from coal-fired electrical power plants in 
Eastern Europe, 18:12393 (RA;US) 

FOAMS 
Measurement of the radiative transport properties of reticulated 
alumina foams, 18:12361 (R;US) 
FOG (SPRAYS) 
See SPRAYS 
FOOD 
See also MEAT 
MILK 

1991 annual report of the Karlsruhe Federal Food Research In- 
stitute, 18:13950 (1;DE;in German) 

Analysis of elements that influence in customers acceptation for 
introduce new irradiation plants. This analysis was focused to 
National Enterprises (Nourishing sector)., 18:12292 (1;MX;In 
Spanish) 

Determination of radionuclides and pathways contributing to cu- 
mulative dose: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 004, 
18:13972 (R;US) 

Determination of radionuclides and pathways contributing to 
dose in 1945: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 003, 
18:13973 (R;US) 

Determination of the contribution of livestock water ingestion to 
dose from the cow-milk pathway: Hanford Environmental 
Dose Reconstruction Project: Dose code recovery activities, 
Calculation 002, 18:13971 (R;US) 

Scoping calculation for components of the cow-milk dose path- 
way for evaluating the dose contribution from iodine-131: 
Hanford Environmental Dose Reconstruction Project: Dose 
code recovery activities, 18:13968 (R;US) 

FOOD CHAINS 

Determination of the spatial resolution required for the HEDR 
dose code: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 007, 
18:13975 (R;US) 

Determination of the temporal resolution required for the HEDR 
dose code: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 008, 
18:13980 (R;US) 

Preliminary design studies for the DESCARTES and CIDER 
codes: Hanford Environmental Dose Reconstruction Project, 
18:13979 (R;US) 

USA/CIS coordinating committee and its hydrologic studies, 
18:12858 (R;US) 

FOOD IRRADIATION 

See IRRADIATION 

FOODSTUFFS 
See FOOD 
FORMALDEHYDE 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly technical progress report, September 8, 1992- 
November 30, 1992, 18:12318 (R;US) 

FORMALIN 

See FORMALDEHYDE 
FORMALITH 

See FORMALDEHYDE 
FORMAMIDE 

Femtosecond dynamics in hydrogen-bonding solvents: For- 
mamides, 18:13290 (R;US) 
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FORMATION 
See SYNTHESIS 
FORMIC ACID 
Study on hydrogen evolution during treatment of SRS high level 
radioactive sludge simulant with formic acid, 18:12194 (R;US) 
FORMIC ALDEHYDE 
See FORMALDEHYDE 


FORMING (MATERIALS) 
See MATERIALS WORKING 


FORMOL 
See FORMALDEHYDE 


FORTRAN 

Deterministic parallel FORTRAN, 18:14719 (R;US) 

M++ array language extension to C++, 18:14760 (RA;US) 
FOSSIL FUEL RESERVES 

See FOSSIL FUELS 


FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PETROLEUM 

ANL-1 - Development of nondestructive characterization meth- 
ods for and effects of flaws on the fracture behavior of 
structural ceramics, 18:13195 (RA;US) 

Trends '91: A compendium of data on global change— 
highlights, 18:13812 (R;US) 

FOSSIL-FUEL POWER PLANTS 
Air Pollution Abatement 

Catalytic reduction of SO,-NO, in coal flue gas: Final report, 
18:12425 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Environmental monitoring quarterly report No. 9, July 1- 
September 30, 1992, 18:12410 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 21, October 1—December 31, 1992, 
18:11783 (R;US) 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms, Volume 2: Final report, September 1, 1991—August 
31, 1992, 18:12428 (R;US) 

Air Poliution Control 

Control of coal combustion SO2z and NO, emissions by in-boiler 
injection of CMA: First quarterly project status report, 1 Octo- 
ber 1992-31 December 1992, 18:12421 (R;US) 

Handling, transport and dispersion of sorbent powder for in- 
furnace injection: Final report, July 1, 1991—August 31, 1992, 
18:12431 (R;US) 

Innovative Clean Coal Technology (ICCT): 180 MW demonstra- 
tion of advanced tangentially-fired combustion techniques for 
the reduction of nitrogen oxide (NOx) emissions from coal- 
fired boilers: Technical progress report, second quarter 1992, 
18:12417 (R;US) 

Pilot-scale LIDS demonstration: Final report No. 3, 18:12424 
(R;US) 

Coal Preparation 

Clean coal solid fuel for domestic use in Poland, 18:11771 
(RA;US) 

Coal briquetting: An environmental and commercial challenge, 
18:11619 (RA;US) 

Coal-water fuel storage and handling in power plants, 18:11617 
(RA;US) 

Coal-water fuels, 18:11618 (RA;US) 

French experience in coal-washing-plant residues: The Emile 
Huchet story, 18:11615 (RA;US) 

Upgrading Yugoslavian lignite to concentrated coal-water fuels, 
18:11616 (RA;US) 

Coatings 

Applications of coatings in coal-fired energy systems, 18:11769 

(R;US) 
Corrosion 

Applications of coatings in coal-fired energy systems, 18:11769 

(R;US) 





Cyclone Combustors 
Development of advanced small-scale coal combustion systems 
using vortex technology, 18:12374 (RA;US) 
Demonstration Programs 
Clean fuel option in China - the application of CWF, 18:11620 
(RA;US) 
Denitrification 
Walheim power station, unit 2. Demonstration plant for the re- 
duction of NO,-emissions from slag tap furnaces with ash 
recirculation. Final report, 18:12422 (|;DE;in German) 
Design 
Second-generation pressurized fluidized bed combustion, 
18:12377 (RA;US) 
Desulfurization 
Anion-exchange resin-based desulfurization process: Quarterly 
technical progress report, October 1, 1992—December 31, 
1992, 18:11746 (R;US) 
Emission 
Analysis of the Clean Air Act Amendments of 1990: A forecast 
of the electric utility industry response to Title IV, Acid Deposi- 
tion Control, 18:12432 (R;US) 
Environmental impacts 
Management of residues from advanced coal-use technologies, 
18:11719 (RA;US) 
Scientific basis for waste disposal, 18:11720 (RA;US) 
Financing 
Financial issues of energy (power sector) development, 
18:11815 (RA;US) 
Perspective from the world banking community on eastern financ- 
ing of energy and environment projects, 18:11814 (RA;US) 
Flue Gas 
Advanced separation technology for flue gas cleanup: Quarterly 
technical report No. 2, 18:12420 (R;US) 
Catalytic reduction of SO,-NO, in coal flue gas: Final report, 
18:12425 (R;US) 
Effect of sorbent attrition on utilization: Final report, August 1, 
1991—August 31, 1992, 18:12429 (R;US) 
Investigation of transport processes involved in FGD: Final re- 
port, July 1, 1991—August 31, 1992, 18:12426 (R;US) 
Low temperature dry scrubbing reaction kinetics and mecha- 
nisms, Volume 1: Final report, September 1, 1991—August 
31, 1992, 18:12430 (R;US) 
Low temperature dry scrubbing reaction kinetics and mecha- 
nisms, Volume 2: Final report, September 1, 1991—August 
31, 1992, 18:12428 (R;US) 
Sorbent utilization studies using a mini-pilot spray dryer: Final 
report, August 1, 1991—August 31, 1992, 18:12427 (R;US) 
Fluidized Bed Boilers 
The development and adoption of hybrid-fluid firing-system, 
18:11773 (RA;US) 
Fly Ash 
Coolside waste management research: Annual technical 
progress report, October 1991—September 1992, 18:11745 
(R;US) 
Hot Gas Cleanup 
3M-4 - Fabrication of commercial-scale fiber-reinforced hot gas 
filters by chemical vapor deposition, 18:12390 (RA;US) 
Model research on hot gas cleaning with molten slag, 18:12394 
(RA;US) 
Performance 
Second-generation pressurized fluidized bed combustion, 
18:12377 (RA;US) 
Pollution Control Equipment 
Approach to reduce air pollution in CSFR, especially of sulfur 
dioxide emissions, 18:12399 (RA;US) 
Charles University air pollution regional scale model, 18:12400 
(RA;US) 
Influence of temperature on NO, emissions in the combustion of 
Kolubara lignite, 18:12397 (RA;US) 
Pre-combustion pulverized coal in situ desulfurization, 18:12401 
(RA;US) 
Research into the formation and destruction of N-species from 
coal combustion - results from pulverized fuel and pressurized 
fluidized-bed combustion facilities, 18:12398 (RA;US) 


FRASCATI TOKAMAK 


Selective catalytic reduction (SCR) of nitrogen oxides: Pilot 
study of high-level NO, reduction, 18:12395 (RA;US) 

Technical control procedures focused on coal utilization, ecolog- 
ical attitudes, and safety in the industry, 18:12402 (RA;US) 

Power Generation 

Development of a Coal Quality Expert: Final technical progress 

report No. 9, 18:12386 (R;US) 
Retrofitting 

TRW Advanced Slagging Coa! Combustor Utility Demonstration: 
Fourth Quarterly progress report, August 1989—October 1989, 
18:11785 (R;US) 

Solid Wastes 
Flyash research and utilization in Canada, 18:11718 (RA;US) 
Sorbent Injection Processes 

Control of coal combustion SO2 and NO, emissions by in-boiler 
injection of CMA: First quarterly project status report, 1 Octo- 
ber 1992-31 December 1992, 18:12421 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Environmental monitoring quarterly report No. 9, July 1- 
September 30, 1992, 18:12410 (R;US) 

Staged Combustion 

Enhancing the use of coals by gas reburning-sorbent injection: 
Environmental monitoring quarterly report No. 9, July 1— 
September 30, 1992, 18:12410 (R;US) 

Waste Disposal 

Comprehensive characterization of residuals for utilization and 

disposal, 18:11717 (RA;US) 
Waste Management 

Characteristics and treatability of coal processing and utilization 
wastewaters, 18:11721 (RA;US) 

Management of residues from advanced coal-use technologies, 
18:11719 (RA;US) 

Scientific basis for waste disposal, 18:11720 (RA;US) 

Waste Water 

Characteristics and treatability of coal processing and utilization 

wastewaters, 18:11721 (RA;US) 
FOXES 

Reproduction of the San Joaquin kit fox (Vulpes velox macrotis) 
on Camp Roberts Army National Guard Training Site, Califor- 
nia, 18:13787 (R;US) 

FRACTURE MECHANICS 
The VTTR6 program based on the R6 method, 18:12649 
(R;Fl;In Finnish) 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 

Oil recovery from naturally fractured reservoirs by steam injec- 
tion methods: Annual report, October 1, 1990—September 30, 
1991, 18:11840 (R;US) 

Sensitivity and uncertainty analyses applied to one-dimensional 
radionuclide transport in a layered fractured rock: Evaluation 
of the Limit State approach, Iterative Performance Assess- 
ment, Phase 2: Volume 2, 18:12109 (R;US) 

FRACTURES 

Pre-waste-emplacement ground-water travel time sensitivity 
and uncertainty analyses for Yucca Mountain, Nevada: Yucca 
Mountain Site Characterization Project, 18:12137 (R;US) 

FRAGMENTS (FISSION) 

See FISSION FRAGMENTS 
FRAGMENTS (PARTICLES) 

See PARTICLES 
FRANCE 

Communications received from Members regarding the export 
of nuclear material and of certain categories of equipment and 
other material, 18:12278 (R;XA) 

French power politics for France and for Europe, 18:12947 
(R;SE;in Swedish) 

Monthly results of measurements: October 1992, 18:13757 
(R;FR;In French) 

Monthly results of measurements; September 1992, 18:13756 
(R;FR;In French) 

FRASCATI TOKAMAK 

See FT TOKAMAK 
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FREE ELECTRON LASERS 


FREE ELECTRON LASERS 
First operation of compact FEL in millimeter wave region, 
18:13482 (R;IT) 
Fourier expansions and multi-variable generalized Bessel func- 
tions, 18:13476 (R;IT) 
Further time-resolved electron-beam characterizations with opti- 
cal transition radiation, 18:13552 (R;US) 
Gain saturation in bunched free electron lasers, 18:13474 (R;IT) 
Inhomogeneous broadening effects in wave-guide free electron 
laser, 18:13524 (R;IT) 
R.F. photocathode guns triggered by synchrotron light, 
18:13479 (R;IT) 
Unified view of free electron laser dynamics and harmonic gen- 
eration, 18:13525 (R;IT) 
FREE RADICALS 
See RADICALS 
FRENCH ORGANIZATIONS 
Research and development on nuclear steam supply systems at 
EDF. Current and future, 18:12471 (R;FR;In French, English) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICTION (INTERNAL) 
See INTERNAL FRICTION 
FRUIT (SEEDS) 
See SEEDS 
FRUIT FLIES 
See also CERATITIS CAPITATA 
Integrated management of fruit flies, 18:13964 (AV;XA;In Span- 
ish) 
FT TOKAMAK 
1.8 MW-433 MHz RF system for ion Bernstein waves experi- 
ment on FTU, 18:14668 (R;IT) 
Eight GHz, eigth MW lower hybrid heating experiment on Fras- 
cati Tokamak Upgrade machine, 18:14546 (R;IT) 
Improved calibration of neutron yield measurement system on 
FTU Tokamak, 18:14550 (R;IT) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Reactivity effects of light water insertion in a heavy water sys- 
tem: A comparison of four transport codes, 18:12575 (RA;US) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Current status and perspectives of study of zircaloy cladding 
waterside corrosion in LWRs, 18:12454 (R;JP;in Japanese) 
Trip report — L & R Tool and Die Works, Detroit, Michigan, Au- 
gust 25, 1953, 18:12746 (R;US) 
FUEL CELL POWER PLANTS 
[Gas cooled fuel cell systems technology development 
program]: Quarterly technical progress narrative No. 21, De- 
cember 1, 1987—February 29, 1988, 18:12973 (R;US) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
Batteries and fuel cells, 18:12884 (RA;US) 
FUEL CONSUMPTION 
Differences between EPA-test and in-use fuel economy: Are the 
correction factors correct?, 18:12951 (R;US) 
Theoretical investigations in kinetics, 18:13365 (RA;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
COMO: A core model for parametric fuel cycle cost evaluation, 
18:12598 (RA;XA) 
Effects of an LMR-based partitioning-transmutation system on 
US nuclear fuel cycle health risk, 18:12577 (R;US) 
Nuclear power economics and technology: an overview, 
18:12603 (R;XN) 
FUEL ECONOMY 
See FUEL CONSUMPTION 
FUEL ELEMENT CLUSTERS 
Analysis of 37-rod fuel cluster ZED-2 experiments using differ- 
ent lattice codes, 18:12558 (IA;CA) 
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FUEL ELEMENTS 
See also FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 


Bonding 


California Research and Development Corporation trip report, 
December 22, 1952, 18:12703 (R;US) 


Cladding 
National Research Corp., Cambridge, Mass. trip report, May 28, 
1953, 18:12727 (R;US) 
Trip report, Hanford Works, February 24-28, 1953, 18:12711 
(R;US) 
[Roll cladding in the Flat Fuel Element Program], 18:12742 (R;US) 
Coatings 
Trip report — National Research Corporation, Cambridge, Mass- 
achusetts, June 25, 1953, 18:12731 (R;US) 


Design 

Hanford Laboratories Operation monthly activities report, April 
1961, 18:11904 (R;US) 

Hanford Laboratories Operation monthly activities report, Au- 
gust 1961, 18:11908 (R;US) 

Hanford Laboratories Operation monthly activities report, Au- 
gust 1962, 18:11917 (R;US) 

Hanford Laboratories Operation monthly activities report, De- 
cember 1961, 18:11912 (R;US) 

Hanford Laboratories Operation monthly activities report, De- 
cember 1962, 18:11921 (R;US) 

Hanford Laboratories Operation monthly activities report, Febru- 
ary 1961, 18:11903 (R;US) 

Hanford Laboratories Operation monthly activities report, Febru- 
ary 1962, 18:11913 (R;US) 

Hanford Laboratories Operation monthly activities report, Jan- 
uary 1961, 18:11902 (R;US) 

Hanford Laboratories Operation monthly activities report, July 
1961, 18:11907 (R;US) 

Hanford Laboratories Operation monthly activities report, July 
1962, 18:11916 (R;US) 

Hanford Laboratories Operation monthly activities report, June 
1961, 18:11906 (R;US) 

Hanford Laboratories Operation monthly activities report, June 
1962, 18:11915 (R;US) 

Hanford Laboratories Operation monthly activities report, March 
1962, 18:11914 (R;US) 

Hanford Laboratories Operation monthly activities report, May 
1961, 18:11905 (R;US) 

Hanford Laboratories Operation monthly activities report, 
November 1959, 18:11900 (R;US) 

Hanford Laboratories Operation monthly activities report, 
November 1961, 18:11911 (R;US) 

Hanford Laboratories Operation monthly activities report, 
November 1962, 18:11920 (R;US) 

Hanford Laboratories Operation monthly activities report, Octo- 
ber 1960, 18:11901 (R;US) 

Hanford Laboratories Operation monthly activities report, Octo- 
ber 1961, 18:11910 (R;US) 

Hanford Laboratories Operation monthly activities report, Octo- 
ber 1962, 18:11919 (R;US) 

Hanford Laboratories Operation monthly activities report, 
September 1961, 18:11909 (R;US) 

Hanford Laboratories Operation monthly activities report, 
September 1962, 18:11918 (R;US) 

Hanford Laboratories monthly activities report, April 1964, 
18:11934 (R;US) 

Hanford Laboratories monthly activities report, August 1963, 
18:11927 (R;US) 

Hanford Laboratories monthly activities report, August 1964, 
18:11937 (R;US) 

Hanford Laboratories monthly activities report, December 1963, 
18:11931 (R;US) 

Hanford Laboratories monthly activities report, December 1964, 
18:11941 (R;US) 

Hanford Laboratories monthly activities report, January 1963, 
18:11922 (R;US) 





Hanford Laboratories monthly activities report, January 1964, 
18:11932 (R;US) 

Hanford Laboratories monthly activities report, July 1963, 
18:11926 (R;US) 

Hanford Laboratories monthly activities report, July 1964, 
18:11936 (R;US) 

Hanford Laboratories monthly activities report, June 1963, 
18:11925 (R;US) 

Hanford Laboratories monthly activities report, March 1963, 
18:11923 (R;US) 

Hanford Laboratories monthly activities report, March 1964, 
18:11933 (R;US) 

Hanford Laboratories monthly activities report, May 1963, 
18:11924 (R;US) 

Hanford Laboratories monthly activities report, May 1964, 
18:11935 (R;US) 

Hanford Laboratories monthly activities report, November 1963, 
18:11930 (R;US) 

Hanford Laboratories monthly activities report, November 1964, 
18:11940 (R;US) 

Hanford Laboratories monthly activities report, October 1963, 
18:11929 (R;US) 

Hanford Laboratories monthly activities report, October 1964, 
18:11939 (R;US) 

Hanford Laboratories monthly activities report, September 1963, 
18:11928 (R;US) 

Hanford Laboratories monthly activities report, September 1964, 
18:11938 (R;US) 


Fabrication 

Battelle Memorial Institute report of meeting, December 15, 
1952, 18:12752 (R;US) 

Development of tubular fuel elements for Savannah River, 
18:12741 (R;US) 

Enriched fuel element mockup, 18:12715 (R;US) 

Meeting report April 9, 1953, SRP enriched slug production for 
“L” reactor, 300 Area, 18:12716 (R;US) 

Metallurgical Development Laboratory capacity and materials 
handling, 18:12734 (R;US) 

New fuel element development report of meeting between AED, 
SROO, and NYOO, February 5, 1953, 18:12706 (R;US) 

New fuel element development trip report, Argonne National 
Laboratory, April 17, 1953, 18:12717 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12694 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 4: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12692 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12693 (R;US) 

Weekly trip report, July 27-31, 1953, Sylvania Electric Products 
Company, 18:12739 (R;US) 

[High alpha-rolled material for canning operations], 18:12745 
(R;US 

Fuel Cans 

Meeting report April 9, 1953, SRP enriched slug production for 
“L” reactor, 300 Area, 18:12716 (R;US) 

Trip report, Hanford, April 20-22, 1953, 18:12719 (R;US) 


Materials Handling 
Trip report, Hanford, April 20-22, 1953, 18:12719 (R;US) 


Natural Convection 


Convective parameters in fuel elements for research nuclear re- 
actors., 18:12768 (I;MX;In Spanish) 


Performance 
Behavior of mixed-oxide fuel elements during an overpower 
transient, 18:12788 (R;US) 


FUEL PLATES 


Quality Control 

Design of a quality assurance system in the nuclear fuel fabrica- 

tion., 18:12652 (1;MX;In Spanish) 
Specifications 

[Specifications for U255-Al slugs for criticality experiments], 

18:12744 (R;US) 
Testing 

Hydrogen loops in existing reactors for testing fuel elements for 

nuclear propulsion, 18:12587 (R;US) 
Ultrasonic Testing 

California Research and Development Corporation trip report, 

December 22, 1952, 18:12703 (R;US) 
FUEL FABRICATION PLANTS 

Contamination smoke: a simulation of heavy metal containing 
aerosols from fires in plutonium glove boxes: part Il, 
18:13416 (R;XE) 

Control and interlocking of ventilation system at Advanced Fuel 
Fabrication Facility, BARC, Tarapur using microprocessor 
based programmable logic controllers (Paper No. 5.4), 
18:11894 (IA;IN) 

Research and development projects, new processes binded at 
the stop of a fuel fabrication plant (Nukem-A), 18:12651 
(R;XE;In German) 

FUEL GAS 

See also NATURAL GAS 

Design and development of a self-regenerative contained-liquid 
membrane process for combined SO, and NO, removal: Fi- 
nal report, 18:11693 (R;US) 

Hot gas cleanup test facility for gasification and pressurized 
combustion: Quarterly technical progress report, July 1— 
September 30, 1992, 18:11653 (R;US) 

Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems: Phase 2, Process 
optimization: Volume 2, Study of zinc titanate desulfurization 
sorbents, 18:11650 (R;US) 

Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems: Phase 2, Process 
optimization: Volume 3, Effect/fate of chlorides in the zinc ti- 
tanate hot-gas desulfurization process, 18:11651 (R;US) 

The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, August 28-November 27, 1991, 18:13256 
(R;US) 

The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, February 28—May 27, 1991, 18:11656 (R;US) 

The MAGSOREB process for bulk separation of carbon dioxide: 
Progress report, November 27, 1991—February 27, 1992, 
18:13257 (R;US) 

The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, November 28, 1989—February 27, 1990, 
18:12313 (R;US) 

FUEL INTEGRITY 

Achievements of Japanese fuel irradiation experiments in 
HBWR, 18:12653 (R;JP;in Japanese) 

Control of the integrity of the fuel elements and the 30-years old 
reactor tank at the Dalat nuclear research reactor, 18:12762 
(I;VN) 

FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 

Validation of FUMACS code package, 18:12527 (RA;XA) 

Workstation computer systems for in-core fuel management, 
18:12525 (RA;XA) 

FUEL PELLETS 

Field aligned expansion of particle clouds in magnetically con- 
fined plasmas: A Langrangian model, 18:14598 (R;DE) 

Magnetic turbulence measurement from pellet striations: first 
comparison with energy transport, 18:14556 (RA;FR) 

FUEL PLATES 

Evaluation of fuel elements by powder metallurgy techniques, 
Hanford report HW-27437, 18:12718 (R;US) 

Handling of long fuel elements in the 200 Area, 18:12704 (R;US) 

New fuel element development report of meeting between AED, 
SROO, and NYOO, February 5, 1953, 18:12706 (R;US) 


ERA Vol. 18, No. 5 661 





FUEL PLATES 


Weekly report, August 17-21, 1953, Sylvania Electric Products 
Company (25730-700), 18:12743 (R;US) 

Weekly report, July 20-24, 1953, Sylvania Electric Products 
Company (25730-700), 18:12736 (R;US) 

Weekly trip report, August 10-14, 1953, Sylvania Electric Prod- 
ucts Company (25730-700), 18:12740 (R;US) 

Weekly trip report, July 27-31, 1953, Sylvania Electric Products 
Company, 18:12739 (R;US) 

[Roll cladding in the Flat Fuel Element Program], 18:12742 (R;US) 

FUEL REPROCESSING 
See REPROCESSING 


FUEL REPROCESSING PLANTS 

Development and construction of power distribution network in 
reprocessing plants (Paper No. 4.6), 18:11973 (IA;IN) 

Minimization of heat slab nodes with higher order boundary con- 
ditions, 18:11942 (R;US) 

Radiation Effects and Component Hardening testing program at 
the Oak Ridge National Laboratory: Consolidated Fuel Re- 
processing Program, 18:11945 (R;US) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 


FUEL RODS 

A modified version of the COBRA-IV-I subchannel thermohy- 
draulic computer code, 18:12533 (RA;XA) 

Consolidation of spent fuel rods from LWRs: Current proce- 
dures and future plans with reference to work in the USA and 
Germany, 18:11983 (R;XA) 

EF Program, EFT rod weldment composition, 18:12732 (R;US) 

Full-length fuel rod behavior under severe accident conditions, 
18:12849 (R;US) 

Gamma activity of natural uranium fission products, 18:12805 
(R;US) 

Storage of enriched fuel rods, 18:12723 (R;US) 

Trip report — Oak Ridge Y-12, July 21, 1953, 18:12738 (R;US) 

Trip report, Argonne National Laboratory, February 23, 1953, 
18:12710 (R;US) 

[L Reactor fueling], 18:12726 (R;US) 

FUEL SHEATHS 
See FUEL CANS 


FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 

A novel process for preparation of high-loaded coal-water fuel, 
18:11642 (RA;US) 

Coal-fueled diesel emissions control technology development: 
A status report, 18:13038 (R;US) 

Coal-fueled diesel locomotive test, 18:13037 (R;US) 

Correlation of stability/rheology relationship with coal properties 
and chemical additives: Second quarterly progress report, 
December 15, 1988—March 15, 1989, 18:11786 (R;US) 

Correlation of stability/rheology relationship with coal properties 
and chemical additives: Quarterly progress report, June 15, 
1989-September 15, 1989, 18:11787 (R;US) 

Development and use of an apparatus to measure the dynamic 
surface properties of coal-water slurry fuels for applications to 
atomization characteristics: Quarterly technical report, 
November 1, 1992—January 31, 1993, 18:11632 (R;US) 

Effects of calcium magnesium acetate on the combustion of 
coal-water slurries: Thirteenth Quarterly project status report, 
1 September 1992-30 November 1992, 18:11792 (R;US) 

Pipeline transportation of upgraded low-rank coal-water fuels, 
18:11766 (RA;US) 

Rheological properties essential for the atomization of coal wa- 
ter slurries (CWS): Quarterly progress report, September 15, 
1992—December 15, 1992, 18:11795 (R;US) 

Testing of a coal-fired diesel power plant, 18:13039 (R;US) 

The application of pressure-electrochemical dewatering in coal 
preparation, 18:11621 (RA;US) 
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turbine topping cycle for a high efficiency power plant: Techni- 
cal report, September 10, 1992—December 31, 1992, 
18:12387 (R;US) 

Measurement of correlated droplet size and velocity statistics, 
size distribution, and volume flux in a steady spray flame, 
18:13389 (RA;US) 

FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 
FUZZY LOGIC 

Using fuzzy behaviors for the outdoor navigation of a car with 
low-resolution sensors, 18:13412 (R;US) 


G 


GADOLINIUM 


Calculational models for gadolinium effects in WWER lattices, 
18:12515 (RA;XA) 





GADOLINIUM 148 

Collective excitations in '48Gd populated in the (p,p’) reaction, 

18:14363 (RA;US) 
GALLIUM ALLOYS 

Magnetic and electronic properties of some actinide intermetal- 

lic compounds, 18:13104 (R;IL;in Hebrew) 
GALLIUM ARSENIDE SOLAR CELLS 

An inverted AlGaAs/GaAs patterned-Ge tunnel junction cascade 
concentrator solar cell: Final subcontract report, 1 January 
1991-31 August 1992, 18:12341 (R;US) 

New Ill-V ce!l design approaches for very high efficiency: An- 
nual subcontract report, 1 August 1990-31 July 1991, 
18:12347 (R;US) 

GALLIUM ARSENIDES 

Characterization of vacancy-type defects induced by the implan- 
tation of Se and Si ions into GaAs by a slow positron beam, 
18:14472 (IA;JP) 

DX centers in Ill-V semiconductors under hydrostatic pressure, 
18:13239 (R;US) 

New Ill-V cell design approaches for very high efficiency: An- 
nual subcontract report, 1 August 1990-31 July 1991, 
18:12347 (R;US) 

Study of nuclear doping of gallium arsenide by particle beams 
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Nuclear analysis software. Pt. 1: Spectrum transfer and refor- 
matting (SPEDAC), 18:13635 (1;XA) 

GANIL 
See GANIL CYCLOTRON 
GANIL CYCLOTRON 

New control system: 
(R;FR;In French) 

New control system: 
(R;FR;In French) 

New control system: displays on stations screens, 18:13566 
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graphite by laser interactions, 18:13161 (R;US) 
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pumping test 'Weisses Moor’, 18:11994 (R;DE) 

Flow Visualization 

Efficient analysis using custom interactive visualization tools at 

a Superfund site, 18:13774 (R;US) 
Fluid Flow 

Development, implementation, and early results: Test Series D, 
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Nitrogen source and usage in northeast Arkansas, 18:13955 
(RA;US) 

Radionuclide Migration 

Application of three aquifer test methods for estimating hydraulic 
properties within the 100-N Area, 18:13817 (R;US) 

Determination of radionuclides and pathways contributing to cu- 
mulative dose: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 004, 
18:13972 (R;US) 

Groundwater monitoring in the Savannah River Plant Low Level 
Waste Burial Ground, 18:12045 (R;US) 

Hydrogeologic investigations at the Nevada Test Site, 18:13808 
(R;US) 

Radioiodine in the Savannah River Site environment, 18:13768 
(R;US) 

Radionuclide transfer phenomenon in ground and underground 
water. Formation of a model, 18:13806 (R;UA;In Ukrainian) 

USA/CIS coordinating committee and its hydrologic studies, 
18:12858 (R;US) 

Redox Potential 

Laboratory Eh simulations in relation to the Redox conditions in 

natural granitic groundwaters, 18:13804 (RA;XN) 
Remedial Action 

200 West Groundwater Aggregate Area management study re- 
port, 18:12229 (R;US) 

An overview of treatment and characterization technologies for 
environmental remediation at the Savannah River Site, 
18:12267 (R;US) 

NEPA/CERCLA/RCRA integration strategy for Environmental 
Restoration Program, Sandia National Laboratories, Albu- 
querque, 18:12255 (R;US) 

Sampling 

Environmental surveillance data report for the first quarter of 

1992, 18:13813 (R;US) 
Water Chemistry 

Sizing a water softener for aquifer thermal energy storage, 

18:12882 (R;US) 
Water Pollution 

The role of retail fertilizer dealers in reducing groundwater con- 

tamination: A focus on educational needs, 18:13951 (R;US) 
Water Pollution Control 

Removal of VOCs from groundwater using membrane-assisted 

solvent extraction, 18:13773 (R;US) 
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Water Quality 
200 West Groundwater Aggregate Area management study re- 
port, 18:12229 (R;US) 
Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
3, Attachments A and B to Appendix F: Final report: Revision 
1, 18:12235 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUP THEORY 
Notes on projective structures and Kleinian groups, 18:14062 
(R;XA) 
The completion homomorphism in equivariant elliptic cohomol- 
ogy, 18:14058 (R;XA) 
GROWTH (ECONOMIC) 
See ECONOMIC DEVELOPMENT 
GYPSUM 
Demonstration of innovative applications of technology for the 
CT-121 FGD process, 18:11725 (RA;US) 


H 


HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HADRON REACTIONS 
Investigating light cone QCD at CEBAF, 18:14164 (RA;US) 
HADRON-HADRON INTERACTIONS 
On relation between distribution functions in hard and soft pro- 
cesses, 18:14171 (R;XA) 
Overview of spin physics, 18:14188 (R;US) 
Recent experiments on spin physics in high energy hadron in- 
teractions, 18:14189 (R;US) 
Spin effects at high energies and transferred momenta in 
hadronic reactions, 18:14183 (IA;RU;In Russian) 
HADRONIC ATOMS 
Anomalously long-lived antiprotonic helium atom, 18:14327 
(R;JP) 
HADRONS 
See also BARYONS 
MESONS 
Photo- and electroproduction of baryon resonances in the po- 
tential quark model, 18:14165 (RA;US) 
Polarization study, 18:14222 (IA;RU) 
Symmetries and hadronic spectroscopy, 18:14122 (RA;US) 
HALF-LIFE 
Delayed fission of 27®Np, 18:14343 (RA;US) 
HALFTIME 
See HALF-LIFE 
HALIDES 
See also CHLORIDES 
Generation of colour centers in alkali halides by electron radia- 
tion, 18:14486 (R;IT;In Italian) 
[Band electronic structures and crystal packing forces]: Progress 
report, [March 1992—February 1993], 18:13217 (R;US) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
lonization probes of molecular structure and chemistry: Progress 
report, January 15, 1992—January 14, 1993, 18:13332 (R;US) 
[Bond selective chemistry beyond the adiabatic approximation]: 
Technical progress report, September 15, 1992-—June 14, 
1993, 18:13294 (R;US) 
HAM 
See MEAT 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (MATERIALS) 
See MATERIALS HANDLING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
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HANFORD PRODUCTION REACTORS 

A comparison of reactor and nonreactor risk assessment ap- 
proaches, 18:12863 (R;US) 

Anodization of process tubes, 18:12758 (R;US) 

Design criteria — Reactor plant modifications for increased pro- 
duction and 100-C Area Alterations (Sections A and B) 
CG-558: Volume 1, 18:12759 (R;US) 

Disposal of 100-C effluent through ground percolation, 
18:12682 (R;US) 

Final report — IP-153-!, Hagan coagulant aid as a substitute for 
separan, 18:12760 (R;US) 

Final report on Process Test MR-105-2, Orifice selection during 
reactor operation, 18:12757 (R;US) 

Final report on Production Test 105-58-P — B Pile reactivity un- 
der shutdown conditions, 18:12668 (R;US) 

Final report on Production Test 105-8-P — Film formation, 
18:12754 (R;US) : 

Final report on Production Test No. 105-1-MR — Poison colum 
control during reactor operation, 18:12670 (R;US) 

Final report on Production Test No. 105-245-P — Effectiveness 
of cadmium coated splines, 18:12669 (R;US) 

Interim report No. 1 on Production Test 105-407-P — Pile test of 
magnesium front dummies, 18:12756 (R;US) 

Interim report on pile graphite sampling production tests pile 
graphite expansion, 18:12755 (R;US) 

Irradiation Processing Department, monthly record report, 
February, 1960, 18:12761 (R;US) 

Trip report, Hanford Works, February 24-28, 1953, 18:12711 
(R;US) 

[High alpha-rolled material for canning operations], 18:12745 
(R;US) 

HANFORD RESERVATION 
Air Cleaning Systems 

Emery 3004 as a challenge aerosol: Operational experience at 

Westinghouse Hanford Company, 18:13765 (R;US) 
Ecology 

A synthesis of ecological data from the 100 Areas of the Han- 

ford Site, 18:13864 (R;US) 
Ground Water 

200 West Groundwater Aggregate Area management study re- 
port, 18:12229 (R;US) 

Hanford Site ground-water monitoring for 1991, 18:13816 (R;US) 

High-Level Radioactive Wastes 

Separation processes for high-level radioactive waste treat- 

ment, 18:12189 (R;US) 
Laundries 

Sanitary Waste Water Treatment System for the Hanford De- 

contamination Laundry Facility, 18:12260 (R;US) 
Nuclear Facilities 

Compilation of historical information of 300 Area facilities and 
activities, 18:12179 (R;US) 

Use of master logic diagrams as a hazards assessment tool for 
nonreactor facilities, 18:12258 (R;US) 

Occupational Safety 

A review of occupational safety and health issues relevant to the 
environmental restoration program: Selected case histories 
and associated issues, 18:12116 (R;US) 

Operation 
Chemical Processing Division monthly report, June 1967, 
18:11976 (R;US) 
Personnel 
Teaming and intergroup conflict: A case study, 18:12181 (R;US) 
Radioactive Effiuents 

Benchmarking studies for the DESCARTES and CIDER codes: 
Hanford Environmental Dose Reconstruction Project, 
18:13978 (R;US) 

Data model description for the DESCARTES and CIDER codes: 
Hanford Environmental Dose Reconstruction Project, 
18:13977 (R;US) 

Determination of radionuclides and pathways contributing to cu- 
mulative dose: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 004, 
18:13972 (R;US) 
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Radioactive Effiuents 


Determination of radionuclides and pathways contributing to 
dose in 1945: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 003, 
18:13973 (R;US) 

Determination of the contribution of livestock water ingestion to 
dose from the cow-milk pathway: Hanford Environmental 
Dose Reconstruction Project: Dose code recovery activities, 
Calculation 002, 18:13971 (R;US) 

Determination of the feasibility of reducing the spatial domain of 
the HEDR dose code: Hanford Environmental Dose Recon- 
struction Project: Dose code recovery activities, Calculation 
006, 18:13976 (R;US) 

Determination of the spatial resolution required for the HEDR 
dose code: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 007, 
18:13975 (R;US) ; 

Determination of the temporal resolution required for the HEDR 
dose code: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 008, 
18:13980 (R;US) 

Facility effluent monitoring plan for the 284-E and 284-W power 
plants, 18:12173 (R;US) 

Preliminary design studies for the DESCARTES and CIDER 
codes: Hanford Environmental Dose Reconstruction Project, 
18:13979 (R;US) 

Responses to TSP Directive 92-2: Summary report, 18:13970 
(R;US) 

Scoping calculation for components of the cow-milk dose path- 
way for evaluating the dose contribution from iodine-131: 
Hanford Environmental Dose Reconstruction Project: Dose 
code recovery activities, 18:13968 (R;US) 

Software Development Plan for DESCARTES and CIDER: Han- 
ford Environmental Dose Reconstruction Project: Version 1.0, 
18:13969 (R;US) 

Software requirements specification for the Hanford 
Environmental Dose Reconstruction Project air pathway envi- 
ronmental accumulation and dose codes, 18:13974 (R;US} 

Radioactive Waste Facilities 

Facility effluent monitoring plan for the T Plant Facility, 18:12174 
(R;US) 

Grout Treatment Facility dangerous waste permit application: 
Revision 2, Volume 1, 18:12031 (R;US) 

Records Management 

Environmental Restoration Program Records Management 

Plan: Revision 1, 18:12256 (R;US) 
Remedial Action 

A review of occupational safety and health issues relevant to the 
environmental restoration program: Selected case histories 
and associated issues, 18:12116 (R;US) 

Environmental Restoration Field Office Work Plan, 18:12259 
(R;US) 

T Plant source aggregate area management study report, 
18:12228 (R;US) 

Tanks 

Status and integration of the gas generation studies performed 
for the Hydrogen Safety Program: FY-1992 Annual report, 
18:12122 (R;US) 

Tank Farm surveillance and waste status summary report for 
September 1992, 18:12171 (R;US) 

Tank Farms Restoration and Upgrades Program Plan: Revision 
1, 18:12172 (R;US) 

The Hanford Site high-level tank waste data specification: Revi- 
sion 1, 18:12185 (R;US) 

Waste Processing 
Environmental aspect of solid waste technology, 18:12183 (R;US) 
Waste Processing Plants 
T-Plant engineering study secondary containment and leak de- 
tection upgrades, 18:12177 (R;US) 
Waste Storage 
Environmental aspect of solid waste technology, 18:12183 (R;US) 
HAPO 
Operation 
200 Areas operation monthly report, April 1970, 18:11943 (R;US) 
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Hanford Laboratories Operation monthly activities report, April 
1961, 18:11904 (R;US) 

Hanford Laboratories Operation monthly activities report, Au- 
gust 1961, 18:11908 (R;US) 

Hanford Laboratories Operation monthly activities report, Au- 
gust 1962, 18:11917 (R;US) 

Hanford Laboratories Operation monthly activities report, De- 
cember 1961, 18:11912 (R;US) 

Hanford Laboratories Operation monthly activities report, De- 
cember 1962, 18:11921 (R;US) 

Hanford Laboratories Operation monthly activities report, Febru- 
ary 1961, 18:11903 (R;US) 

Hanford Laboratories Operation monthly activities report, Febru- 
ary 1962, 18:11913 (R;US) 

Hanford Laboratories Operation monthly activities report, Jan- 
uary 1961, 18:11902 (R;US) 

Hanford Laboratories Operation monthly activities report, July 
1961, 18:11907 (R;US) 

Hanford Laboratories Operation monthly activities report, July 
1962, 18:11916 (R;US) 

Hanford Laboratories Operation monthly activities report, June 
1961, 18:11906 (R;US) 

Hanford Laboratories Operation monthly activities report, June 
1962, 18:11915 (R;US) 

Hanford Laboratories Operation monthly activities report, March 
1962, 18:11914 (R;US) 

Hanford Laboratories Operation monthly activities report, May 
1961, 18:11905 (R;US) 

Hanford Laboratories Operation monthly activities report, 
November 1959, 18:11900 (R;US) 

Hanford Laboratories Operation monthly activities report, 
November 1961, 18:11911 (R;US) 

Hanford Laboratories Operation monthly activities report, 
November 1962, 18:11920 (R;US) 

Hanford Laboratories Operation monthly activities report, Octo- 
ber 1960, 18:11901 (R;US) 

Hanford Laboratories Operation monthly activities report, Octo- 
ber 1961, 18:11910 (R;US) 

Hanford Laboratories Operation monthly activities report, Octo- 
ber 1962, 18:11919 (R;US) 

Hanford Laboratories Operation monthly activities report, 
September 1961, 18:11909 (R;US) 

Hanford Laboratories Operation monthly activities report, 
September 1962, 18:11918 (R;US) 

Hanford Laboratories monthly activities report, April 1964, 
18:11934 (R;US) 

Hanford Laboratories monthly activities report, August 1963, 
18:11927 (R;US) 

Hanford Laboratories monthly activities report, August 1964, 
18:11937 (R;US) 

Hanford Laboratories monthly activities report, December 1963, 
18:11931 (R;US) 

Hanford Laboratories monthly activities report, December 1964, 
18:11941 (R;US) 

Hanford Laboratories monthly activities report, January 1963, 
18:11922 (R;US) 

Hanford Laboratories monthly activities report, January 1964, 
18:11932 (R;US) 

Hanford Laboratories monthly activities report, July 1963, 
18:11926 (R;US) 

Hanford Laboratories monthly activities report, July 1964, 
18:11936 (R;US) 

Hanford Laboratories monthly activities report, June 1963, 
18:11925 (R;US) 

Hanford Laboratories monthly activities report, March 1963, 
18:11923 (R;US) 

Hanford Laboratories monthly activities report, March 1964, 
18:11933 (R;US) 

Hanford Laboratories monthly activities report, May 1963, 
18:11924 (R;US) 

Hanford Laboratories monthly activities report, May 1964, 
18:11935 (R;US) 

Hanford Laboratories monthly activities report, November 1963, 
18:11930 (R;US) 
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18:11940 (R;US) 

Hanford Laboratories monthly activities report, October 1963, 
18:11929 (R;US) 

Hanford Laboratories monthly activities report, October 1964, 
18:11939 (R;US) 

Hanford Laboratories monthly activities report, September 1963, 
18:11928 (R;US) 

Hanford Laboratories monthly activities report, September 1964, 
18:11938 (R;US) 

HARBORS 

Ecological evaluation of proposed dredged material from Rich- 

mond Harbor, 18:13896 (R;US) 
HASTELLOY X 

A micromechanical viscoplastic stress-strain model with grain 

boundary sliding: Final report, 18:13076 (R;US) 
HAWAII 

Hawaii Energy Strategy program: Annual report, 1992 (First An- 

nual Report.), 18:12891 (R;US) 
HAZARDOUS MATERIALS 
Containment 

State of the art design: A closure system for the largest hazardous 

waste landfill at the Savannah River Site, 18:12195 (R;US) 
Data Compilation 

Offsite hazardous waste shipment data collection, 18:11979 

(R;US) 
Decomposition 

Application of non-thermal plasmas to pollution control, 

18:13763 (R;US) 
Environmental Transport 

A comparison of the WIND System atmospheric models and 
MATS data, 18:13770 (R;US) 

Mesoscale atmospheric modeling of accidental toxic and radioac- 
tive releases for emergency response at SRS, 18:13771 (R;US) 

Response to Congressional inquiry regarding seepage basins at 
the Savannah River Site, 18:12199 (R;US) 

Ground Disposal 

Grout Treatment Facility dangerous waste permit application: 
Revision 2, Volume 1, 18:12031 (R;US) 

Response to Congressional inquiry regarding seepage basins at 
the Savannah River Site, 18:12199 (R;US) 

State of the artdesign: A closure system for the largest hazardous 
waste landfill at the Savannah River Site, 18:12195 (R;US) 

Indexes 

1100 Area Spill Prevention, Control, and Countermeasures 

Plan, 18:12912 (R;US) 
Oxidation 

Catalytic solvent effects in the removal of hazardous wastes, 

18:13727 (RA;US) 
Packaging 

Performance-Oriented packaging: A guide to identifying, procur- 
ing, and using: Procurement and use of packaging using 
HM-181 regulations, 18:13444 (R;US) 

Transportation of hazardous materials, 18:11978 (RA;US) 

Pollution Control 

Environmental Restoration Field Office Work Plan, 18:12259 

(R;US) 
R Codes 

Feasibility study-computerized application of the hazardous 

material regulations, 18:11985 (R;US) 
Radiation Monitoring 

Facility effluent monitoring plan for the 284-E and 284-W power 

plants, 18:12173 (R;US) 
Radioactive Waste Disposal 

RCRA closure experience with radioactive mixed waste in the 
183-H Solar Evaporation Basins at the Hanford Site, 
18:12180 (R;US) 

TTP AL921102: An integrated geophysics program for non- 
intrusive characterization of mixed-waste landfill sites: FY 
1992 year-end progress report: Volume 2, 18:12023 (R;US) 

TTP AL921102: An integrated geophysics program for non- 
intrusive characterization of mixed-waste landfill sites: FY 
1992 year-end progress report: Volume 1, 18:12022 (R;US) 
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Radioactive Waste Management 

National profile on commercially generated low-level radioactive 

mixed waste, 18:12110 (R;US) 
Removal 

Catalytic solvent effects in the removal of hazardous wastes, 

18:13727 (RA;US) 
Solidification 

Grout Treatment Facility dangerous waste permit application: 

Revision 2, Volume 1, 18:12031 (R;US) 
Storage Facilities 

Heat Transfer Reactor Experiment (HTRE)-3 Container Storage 
Unit Resource Conservation Recovery Act closure plan, 
18:12017 (R;US) 

Transport 

1100 Area Spill Prevention, Control, and Countermeasures 
Plan, 18:12912 (R;US) 

Feasibility study—computerized application of the hazardous 
material regulations, 18:11985 (R;US) 

Waste Disposal 

Application of non-thermal plasmas to pollution control, 
18:13763 (R;US) 

Environmental risks and future generations: Criteria for public 
policy, 18:12907 (R;US) 

Waste Processing 

Treatment of hazardous organic wastes using silent discharge 

plasmas, 18:13750 (R;US) 
Waste Transportation 
Offsite hazardous waste shipment data collection, 18:11979 
(R;US) 
HCDA 
See REACTOR CORE DISRUPTION 
HCLWR TYPE REACTORS 

Advanced caiculational methods for power reactors and LWR 
core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991, 18:12513 (R;XA) 

HD 8077 

See NICKEL BASE ALLOYS 
HDO 

See DEUTERIUM COMPOUNDS 

HEAVY WATER 

HEALTH PHYSICS 

See RADIATION PROTECTION 
HEAT DISTRIBUTION SYSTEMS 

DRA-1. A test loop for determining friction losses in pipe flow, 
18:13458 (R;SE) 

DRA-2. Characterization of the drag reducing additive Habon-G, 
18:13018 (R;SE) 

The automated control of centralized heat supply, 18:12380 
(RA;US) 

Vacuum insulation - phase 2, 18:13017 (R;SE;In Swedish) 

HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 

ORNL-3(A) - Corrosion protection of ultrahigh temperature inter- 

metallic alloys, 18:13146 (RA;US) 
HEAT EXCHANGERS 

Design and testing of ultralite fabric reflux tubes, 18:13463 (R;US) 

Determination and characteristics of the transition to two-phase 
slug flow in small channels, 18:13447 (R;US) 

Direct use geothermal applications for brazed plate heat ex- 
changers, 18:12368 (R;US) 

Effect of helium on corrosion mechanical properties of structural 
materials for HTGR heat exchangers, 18:12551 (IA;RU;In 
Russian) 

Experiments on vibro-impact dynamics of loosely supported 
tubes under harmonic excitation, 18:13452 (R;FR) 

Feasibility study for an advanced coal fired heat exchanger/gas 
turbine topping cycle for a high efficiency power plant: Techni- 
cal report, September 10, 1992—December 31, 1992, 
18:12387 (R;US) 

Non-linear vibrations induced by fluidelastic forces in tube bun- 
dies, 18:13453 (R;FR) 
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HEAT EXCHANGERS 


Random excitation of heat exchanger tubes by two-phase 
cross-flows, 18:13454 (R;FR) 

Stress and strain evaluation of the heat transfer tubes in the in- 
termediate heat exchanger for the HTTR, 18:12769 (R;JP;In 
Japanese) 

The influence of the rib width on the performance of tubes with 
the separation and reattachment enhancement mechanism, 
18:13446 (R;US) 

HEAT FLUX 

See also CRITICAL HEAT FLUX 

Application of optical remote sensing to the study of surface 
fluxes related to cloud formation, 18:13749 (R;US) 

HEAT METERS 

Meters for the distribution of heating costs. Technical founda- 

tions and practical applications, 18:12983 (1;DE;in German) 
HEAT RESISTANT MATERIALS 
High Temperature Materials Laboratory fifth annual report, Octo- 
ber 1991—September 1992, 18:13062 (R;US) 

HEAT STORAGE DEVICES 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 

See also RADIANT HEAT TRANSFER 

THERMAL CONDUCTION 

Analytical thermal-hydraulics, 18:13448 (RA;US) 

Analytical thermal-hydraulics, 18:13450 (RA;US) 

Benchmarking assessment of RELAP5/MOD3 for the low flow 
and natural circulation experiment, 18:12781 (R;US) 

Comparison of CARS boundary-layer temperature measure- 
ments and heat-flux measurements in an internal combustion 
engine, 18:13385 (RA;US) 

Minimization of heat slab nodes with higher order boundary con- 
ditions, 18:11942 (R;US) 

Thermal and mechanical sciences, 18:13449 (RA;US) 

Thermal and mechanical sciences, 18:13451 (RA;US) 

HEAT TRANSFER FLUIDS 
Design and testing of ultralite fabric reflux tubes, 18:13463 (R;US) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATING RATE 

A correlated K-distribution model of the heating rates for H2O and 
a molecular mixture in the 0-2500 cm—' wavelength region in 
the atmosphere between 0 and 60 km, 18:13761 (R;US) 

HEATING SYSTEMS 

See also SOLAR HEATING SYSTEMS 

Advanced energy systems and technologies - National R and D 
programme: Annual report 1992, 18:12349 (R;Fl) 

HEAVY ION FUSION REACTIONS 

Beam position and total current monitor for heavy ion fusion 
beams, 18:14685 (R;US) 

Excitation of nuclear synthesis reactions in metal-deuterium 
type systems by bombarding with inert gas ions, 18:14625 
(R;UA;In Russian) 

HEAVY ION REACTIONS 

See also ARGON 36 REACTIONS 
BERYLLIUM 7 REACTIONS 
BROMINE 81 REACTIONS 
COBALT 59 REACTIONS 
GOLD 197 REACTIONS 
IODINE 127 REACTIONS 
IRON 56 REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 7 REACTIONS 
OXYGEN 17 REACTIONS 
XENON 129 REACTIONS 
XENON 136 REACTIONS 

Fission in heavy-ion collisions at intermediated energies, 
18:14345 (RA;US) 

Multifragmentation: Surface instabilities or statistical decay, 

18:14336 (R;US) 
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Nucleon molecular orbitals in heavy ion reactions, 18:14326 
(R;JP) 

Surface thickness of a fireball from quark-gluon plasma, 
18:14323 (IA;AT;In German) 

HEAVY ION SPECTROMETERS 

FOBOS - a 4x-fragment spectrometer for heavy-ion reaction 

products. Status of current activities, 18:13621 (R;DE) 
HEAVY IONS 

Biological basis of beam application in biotechnology, 18:13991 
(IA;JP) 

Fission in heavy-ion collisions at intermediated energies, 
18:14345 (RA;US) 

Haemolysis of human erythrocytes and changes in the fluidity of 
erythrocyte membranes as a result of irradiation with heavy 
ions, 18:13988 (R;DE;in German) 

Heavy-ion induced displacement damage studied by RBS and 
positron annihilation analysis, 18:14501 (IA;JP) 

Present status and perspectives of heavy ion studies on cells 
and organisms, 18:13992 (IA;JP) 

Research and development for a di-muon detector, 18:13671 
(RA;US) 

HEAVY NUCLEI 
See also BISMUTH 212 
IRIDIUM 192 
MERCURY 192 
RADIUM 226 
RADON 222 
RADON 224 

Delayed fission of ®@®Np, 18:14343 (RA;US) 

Generating-function approach to microscopic level densities and 
spin distributions, 18:14265 (RA;US) 

Statistical de-excitation and multifragmentation in heavy-ion re- 
actions, 18:14297 (RA;US) 

HEAVY OILS 
See PETROLEUM 
VISCOSITY 
HEAVY WATER 

Study of deuterium charging in palladium by electrolysis of 
heavy water: Search for heat excess and nuclear ashes, 
18:14549 (R;IT) 

HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
CIRUS REACTOR 
DHRUVA REACTOR 
DIDO REACTOR 
K REACTOR 
L REACTOR 
P REACTOR 
PDP REACTOR 
PHWR TYPE REACTORS 
R REACTOR 
Reactivity effects of light water insertion in a heavy water sys- 
tem: A comparison of four transport codes, 18:12575 (RA;US) 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HELAC 
See LINEAR ACCELERATORS 
HELIOTRON 

Charged particle motion in torsatrons. Part 1, 18:14615 (R;UA) 

Effect of alpha particles on radial electric field structure in Tor- 
satrorHeliotron reactor, 18:14686 (R;JP) 

Effects of net toroidal current on mercier criterion in the large 
helical device, 18:14638 (R;JP) 

Probability of particle trapping/detrapping in 
18:14619 (R;UA) 

Self-consistent analysis of radial electric field and fast ion losses 
in chs Torsatron/Heliotron, 18:14639 (R;JP) 

HELIUM 

Absolute cross sections for He and Ne multiple ionization in col- 
lisions with fast, highly charged projectiles, 18:14408 (RA;DE) 

Database for recycling and penetration of neutral helium atoms 
in the boundary of a fusion plasma, 18:14611 (R;DE) 


torsatrons, 





Diffraction structures in delta electron spectra emitted in heavy- 
ion atom collisions, 18:14409 (RA;DE) 

Polarization and angular-distribution measurements in the 
electron-beam ion trap, 18:14366 (RA;US) 

Recoil ions, 18:14407 (RA;DE) 

HELIUM 3 

New representations of AE-Cs/ matrix. Automatical identification 
of light particles, 18:13622 (R;FR;In French) 

To the theory of triplet pairing in Fermi-liquid model, 18:14530 
(R;UA;In Russian) 

HELIUM 4 

Dissipative flow of superfluid “He through a small orifice by 
quantum and thermal nucleation of vortices, 18:14531 (R;FR) 

New representations of AE-Cs! matrix. Automatical identification 
of light particles, 18:13622 (R;FR;In French) 

Release of *He in underground explosions, 18:13718 (RA;US) 

HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 

A theory of “He(+,p)5H and *He(7,n)*He reactions at energies 

below the meson production threshold, 18:14330 (R;UA) 
HELIUM 6 

New representations of AE-Cs/ matrix. Automatical identification 

of light particles, 18:13622 (R;FR;In French) 
HELIUM IONS 

Helium ion irradiation experiments using controlled energy de- 
grader, 18:14514 (IA;JP) 

Track-depth resolved dynamics of helium excimers along 4 
MeV/n N-ion tracks in dense He, 18:14471 (IA;JP) 

HENS 
See CHICKENS 
HERA STORAGE RING 

Experimental studies on the planar drift chamber of the ZEUS 
forward detector, 18:13608 (R;DE;In German) 

Hera the new frontier, 18:14306 (R;FR) 

Identification and angle reconstruction of the scattered electron 
with the ZEUS calorimeter, 18:13609 (R;DE;in German) 

Measurement of the time development of particle showers in a 
uranium scintillator calorimeter, 18:13618 (R;DE) 

The ZEUS uranium calorimeter: Main characteristics and first 
operating experience, 18:13617 (R;DE) 

The magnetic field for the ZEUS central detector - analysis and 
correction of the field measurement, 18:13606 (R;DE;In Ger- 
man) 

HERBICIDES 

Removal of pesticides from aqueous solutions using liquid 
membrane emulsions, 18:13013 (R;US) 

Tennessee Valley Authority National Fertilizer and Environmen- 
tal Research Center: An overview, 18:13827 (R;US) 

HEREDITY 
See GENETICS 
HERMITE POLYNOMIALS 

On adaptive weighted polynomial preconditioning for Hermitian 

positive definite matrices, 18:14734 (RA;US) 
HFIR REACTOR 
High Flux Isotope Reactor system RELAP5 input model, 
18:12857 (R;US) 
HHIRF 
See HHIRF ACCELERATOR 
HHIRF ACCELERATOR 
The ORNL Radioactive lon Beam Project, 18:14082 (R;US) 
HIGGS BOSONS 

A renormalization group invariant line and an infrared attractive 
top-Higgs mass relation, 18:14253 (R;DE) 

CP-violation in a vector version of the SUSY SU(3),, model for 
horizontal interactions, 18:14139 (R;RU) 

Measurement of Higgs boson branching fractions, 18:14236 
(R;US) 

QCD corrections to Higgs-boson production at proton-proton 
colliders, 18:14208 (R;DE) 

HIGH ENERGY PHYSICS 

42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University, 
18:14707 (1;AT;In German, English) 


HIGH-LEVEL RADIOACTIVE WASTES 
Transmutation 


intermittency in particle physics, 18:14124 (R;FR;In French) 
Progress report on research and development in 1991, Institute 
of Nuclear Physics, KfK, 18:14264 (R;DE;In German) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-FREQUENCY DISCHARGES 
Electron runaway in rf discharges, 18:14645 (R;JP) 
Excitation equilibria in inductively coupled plasmas, 18:14412 
(RA;CS) 
Nitrogen atom recombination in high pressure Ar-N2 microwave 
post-discharges, 18:14417 (RA;CS) 
HIGH-LEVEL RADIOACTIVE WASTES 
Decontamination 
Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:11996 (R;FR;In French) 
Granites 
Validation of models for safety assessment of high-level waste 
disposal in Sweden, 18:12074 (RA;DE) 
Ground Disposal 
Tank Farms Restoration and Upgrades Program Plan: Revision 
1, 18:12172 (R;US) 
Leaching 
Selection criteria for brine compositions used in leaching experi- 
ments of high-level waste forms in Germany, 18:12060 (RA;DE) 
Mixing 
Adiscussion of certain safety issues associated with the Tank 241 - 
SY-101 mitigation mixing test: Letter report, 18:12119 (R;US) 
Radioactive Waste Disposal 
Impact of High-Level-Radioactive Wastes thermal output on 
repository design, 18:11995 (R;FR) 
Selection criteria for brine compositions used in leaching experi- 
ments of high-level waste forms in Germany, 18:12060 (RA;DE) 
Site characterization progress report: Yucca Mountain, Nevada, 
April 1, 1992—-September 30, 1992, Number 7, 18:12035 
(R;US) 
Radioactive Waste Management 
OCRWM Systems Engineering Management Plan (SEMP): Re- 
vision 2, 18:12032 (R;US) 
Weekly reports of the Office of Civilian Radioactive Waste Man- 
agement, January—December 1992, 18:12036 (R;US) 
Radioactive Waste Processing 
Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:11996 (R;FR;in French) 
Radioactive Waste Storage 
The Hanford Site high-level tank waste data specification: Revi- 
sion 1, 18:12185 (R;US) 
Waste Tank cooling coil leakage calculations, 18:11988 (R;US) 
Remote Sensing 
Survey of fiber-optic sensor for remote sensing in radiologically 
and chemically harsh environments: Revision 2, 18:12182 
(R;US) 
Survey of fiber-optic technology for nuclear waste cleanup appli- 
cations, 18:12188 (R;US) 
Sampling 
Supernatant liquid sampling in waste tanks, 18:12209 (R;US) 
The Hanford Site high-level tank waste data specification: Revi- 
sion 1, 18:12185 (R;US) 
Separation Processes 
Separation processes for high-level radioactive waste treat- 
ment, 18:12189 (R;US) 
Solidification 
Radiation transport in high-level waste form, 18:12113 (RA;US) 
Thermal Pollution 
Impact of High-Level-Radioactive Wastes thermal output on 
repository design, 18:11995 (R;FR) 
Transmutation 
ATW system impact on high-level waste, 18:12098 (R;US) 
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HIGH-LEVEL RADIOACTIVE WASTES 
Transmutation 


Partitioning and transmutation. A review of the current state of 
the art, 18:12156 (R;SE) 


Underground Disposal 

A demonstration of dose modeling at Yucca Mountain, 18:12123 
(R;US) 

A summary and discussion of hydrologic data from the Calico 
Hills nonwekded hydrogeologic unit at Yucca Mountain, 
Nevada, 18:12096 (R;US) 

A working definition of scenario and a method of scenario con- 
struction (yucca mountain project), 18:12152 (R;US) 

Characterization of porosity in support of mechanical property 
analysis, 18:12145 (R;US) 

Characterization of projected DWPF glasses heat treated to 
simulate canister centerline cooling, 18:12212 (R;US) 

Characterization of the Defense Waste Processing Facility 
(DWPF) Environmental Assessment (EA) glass standard ref- 
erence material, 18:12213 (R;US) 

Evaluation of alternatives for high-level and transuranic 
radioactive- waste disposal standards, 18:12138 (R;US) 

Fabrication and closure development of nuclear waste disposal 
containers for the Yucca Mountain Project: Status report, 
18:12167 (R;US) 

Geohydrologic data from test holes UE-25 UZ #4 and UE-25 UZ 
#5, Yucca Mountain Area, Nye County, Nevada, 18:12169 
(R;US) 

Ground water of Yucca Mountain: How high can it rise?: Final 
report, 18:12105 (R;US) 

Instrumentation requirements for the ESF thermomechanical 
experiments (Yucca Mountain Project), 18:12151 (R;US) 

Is it possible to demonstrate compliance with the regulations for 
high-level-waste repositories?, 18:12146 (R;US) 

Natural constraints on radionuclide release rates, 18:12099 
(R;US) 

Numerical methods for fluid flow in unsaturated heterogeneous 
tuff, 18:12148 (R;US) 

Performance predictions for mechanical excavators in Yucca 
Mountain tuffs: Yucca Mountain Site Characterization Project, 
18:12133 (R;US) 

Pre-waste-emplacement ground-water travel time sensitivity 
and uncertainty analyses for Yucca Mountain, Nevada: Yucca 
Mountain Site Characterization Project, 18:12137 (R;US) 

Preliminary total-system analysis of a potential high-level nu- 
clear waste repository at Yucca Mountain, 18:12121 (R;US) 

Progress report on the scientific investigation program for the 
Nevada Yucca Mountain Site, October 1, 1991—March 31, 
1992, Number 6, 18:12034 (R;US) 

Rock mass mechanical property estimation strategy for the 
Yucca Mountain Site Characterization Project (Yucca Moun- 
tain Project), 18:12150 (R;US) 

Sensitivity analyses for total-system performance assessment, 
18:12147 (R;US) 

Simulated water-level declines caused by withdrawals from wells 
J-13 and J-12 near Yucca Mountain, Nevada, 18:12170 (R;US) 

Small-scale behavior of single gravity-driven fingers in an ini- 
tially dry fracture, 18:12149 (R;US) 

Study on hydrogen evolution during treatment of SRS high level 
radioactive sludge simulant with formic acid, 18:12194 (R;US) 

The most likely groundwater flux through the unsaturated tuff 
matrix at USW H-1, 18:12154 (R;US) 

The use of sequential indicator simulation to characterize geo- 
statistical uncertainty: Yucca Mountain Site Characterization 
Project, 18:12128 (R;US) 

Thermomechanical behaviour of salt rock. Project part 1. Long- 
term safety of the salt dome barrier. Final report, 18:12093 
(1;DE;In German) 

Ultimate disposal of heat-producing radioactive wastes in salt 
rock - proximity investigations, 18:12076 (RA;DE;In German) 

Yucca Mountain Exploratory Studies Facilities: Construction 
status: Extended summary, 18:12001 (R;US) 


Underground Storage 
Adiscussion of certain safety issues associated with the Tank 241- 
SY-101 mitigation mixing test: Letter report, 18:12119 (R;US) 
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Vitrification 

Aspects of the DWPF metter significant to waste acceptance, 
18:12203 (R;US) 

Characterization of projected DWPF glasses heat treated to 
simulate canister centerline cooling, 18:12212 (R;US) 

Formation rate of ammonium nitrate in the off-gas line of SRAT 
and SME in DWPF, 18:12204 (R;US) 

Freeze and restart of the DWPF Scale Glass Melter, 18:12198 
(R;US) 

Hanford Waste Vitrification Plant technical background 
document for toxics best available control technology demon- 
stration, 18:13764 (R;US) 

HIGH-TC SUPERCONDUCTORS 
Activation Energy 

Comparison of the U(J)-relation for different HTC- 
superconductors (U is the pinning potential, J the critical 
current density.), 18:13228 (IA;AT) 

Antiferromagnetism 

Magnetism and superconductivity in (Y;_,Prx)BagCu3O7 (The x 
= 1 case being an insulator and thus an exception to RBasub 
2Cusub 30sub 7 compounds (R = rare earth and Y).), 
18:13183 (IA;AT;In German) 

Critical Current 

Comparison of the Uj(J)-relation for different HTC- 
superconductors (U is the pinning potential, J the critical 
current density.), 18:13228 (IA;AT) 

Critical current density of BiSrCaCuO superconductors: effect of 
surface barriers, 18:13162 (R;FR) 

Neutron irradiation of single crystalline high-te superconductors, 
18:13185 (IA;AT;In German) 

Crystal Growth Methods 

Fast diagnostics of laser ablation used for pulsed laser deposi- 

tion, 18:13170 (R;US) 
Deformation 

Elastic deformations and sound in anisotrope superconductors 

near critical temperature, 18:13191 (R;UA;in Russian) 
Design 

Practical superconductor development for electrical power appli- 

cations: Annual report for FY 1992, 18:14527 (R;US) 
Electric Conductivity 

High-te superconductors: synthesis and electronic transport, 

18:13227 (IA;AT;In German) 
Electron Beam Melting 

Characterization and in situ fluorescence diagnostic of the de- 
position of YBazCu307_, thin films by pseudo-spark electron 
beam ablation, 18:13178 (R;XA) 

Fabrication 

Practical superconductor development for electrical power appli- 

cations: Annual report for FY 1992, 18:14527 (R;US) 
Flux Quantization 

The physics of flux lines in High T, superconductors (an 

overview), 18:14529 (IA;AT) 
Grain Orientation 

An investigation of texturing by magnetic and mechanical tech- 
niques in high critical temperature superconducting ceramics, 
18:13164 (R;FR;In French) 

Information 

Published assessments bearing on the future use of ceramic su- 

perconductors by the electric power sector, 18:12876 (R;US) 
Magnetic Susceptibility 

Alternating-field measurements on melt-textured YBaCu307 

with varying oxygen content, 18:13184 (IA;AT;In German) 
Optical Properties 

High-tc superconductors: synthesis and electronic transport, 

18:13227 (IA;AT;In German) 
Sample Preparation 

High-te superconductors: synthesis and electronic transport, 

18:13227 (IA;AT;in German) 
Sound Waves 

Elastic deformations and sound in anisotrope superconductors 

near critical temperature, 18:13191 (R;UA;In Russian) 
Superconductivity 

Magnetism and superconductivity in (Y; _,Prx)BazCu307 (The x 

= 1 case being an insulator and thus an exception to RBasub 





2Cusub 30sub 7 compounds (R = rare earth and Y).), 
18:13183 (IA;AT;in German) 
Surface Properties 

Magnetic field dependence of the microwave surface impedance 

of YBa2Cu307 single crystals, 18:13180 (IA;AT;iIn German) 
Synthesis 

Powder synthesis and consolidation of thallium based high tem- 
perature superconductors: Final technical report, 18:13192 
(R;US) 

Rheology of YBazCu307_, precursors, 18:13188 (R;US) 

Texture 

An investigation of texturing by magnetic and mechanical tech- 
niques in high critical temperature superconducting ceramics, 
18:13164 (R;FR;in French) 

Thin Films 

Electric conductivity and magnetic resistance of BiSrCaCuO in 
the superconduction fluctuation region, 18:13101 (IA;AT;in 
German) 

Measurement of coherence length and pair-breaking time in 
YBaCuO superconductors, 18:13179 (IA;AT;In German) 

Preparation of thin Bi-Sr-Ca-Cu-O superconductor layers on sili- 
con single crystals, 18:13181 (IA;AT;In German) 

Time-of-flight SIMS investigations on superconducting thin films, 
18:13182 (IA;AT;In German) 

Transport current measurement on thin single-crystalline films of 
YBazCu3z07_, on high-te superconductors, 18:13229 
(IA;AT;In German) 

Uses 

Practical superconductor development for electrical power appli- 

cations: Annual report for FY 1992, 18:14527 (R;US) 
HIGH-VOLTAGE PULSE GENERATORS 

Characterization of ceramic capacitors for high-voltage pulse- 

discharge applications, 18:13702 (R;US) 
HODOSCOPES 

Demonstration prototype gamma-ray hodoscope alternative to 
CARGOSCAN™ for rocket stage monitoring: Final report, FY 
1992, 18:13055 (R;US) 

HOLIFIELD HEAVY ION RESEARCH FACILITY 

See HHIRF ACCELERATOR 

HOLOCENE EPOCH 
See QUATERNARY PERIOD 
HOPE CREEK-1 REACTOR 

High Pressure Coolant Injection System Risk-Based Inspection 

Guide for Hope Creek, 18:12852 (R;US) 
HOPE CREEK-2 REACTOR 

High Pressure Coolant Injection System Risk-Based Inspection 

Guide for Hope Creek, 18:12852 (R;US) 
HOT CELLS 

Minimization of heat slab nodes with higher order boundary con- 

ditions, 18:11942 (R;US) 
HOT GAS CLEANUP 

Hot gas cleanup test facility for gasification and pressurized 
combustion: Quarterly technical progress report, July 1— 
September 30, 1992, 18:11653 (R;US) 

Model research on hot gas cleaning with molten slag, 18:12394 
(RA;US) 

HOT LABS 

A proposal for recirculatory ventilation system for plutonium 
handling facilities (Paper No. 1.6), 18:13417 (IA;IN) 

Safety and reliability of utility systems in radio-chemical plants 
(Paper No. 1.8), 18:13418 (IA;IN) 

HOT PLASMA 

On radio frequency wave induced radial transport and wave he- 

licity, 18:14605 (R;CS) 
HOT-DRY-ROCK SYSTEMS 

Hydraulicaily induced failures and international HDR activities: 
A literature review, 18:12367 (R;SE) 

SW England seismic monitoring for the HDR geothermal pro- 
gramme in Cornwall 1989 to September 1991, 18:12364 (R;GB) 

HOUSES 

A computational approach to the penetration of gaseous pollu- 
tants into buildings: Part 1: Single family house, 18:12996 
(R;Fl) 


HUMAN POPULATIONS 


Increased lung cancer risk from high radon concentrations in 
houses, 18:13999 (IA;AT;In German) 

Solar building study. Final report: Warmhome 200 Glengormley, 
18:12352 (R;GB) 

Solar building study. Summary report: 
18:12354 (R;GB) 


HTGR TYPE REACTORS 

IAEA activities in Gas-cooled Reactor technology development, 
18:12546 (R;US) 

MORECA-2: Interactive simulator for modular high-temperature 
gas-cooled reactor core transients and heatup accidents with 
ATWS options, 18:12854 (R;US) 

Magnitude and reactivity consequences of moisture ingress into 
the modular High-Temperature Gas-Cooled Reactor core, 
18:12855 (R;US) 

Modular High-Temperature Gas-Cooled Reactor support facili- 
ties description at the Hanford Site: New Production Reactor: 
Revision 1, 18:12553 (R;US) 

Modular high-temperature gas-cooled reactor short-term thermal 
response to flow and reactivity transients, 18:12851 (R;US) 
New production reactor at Savannah River: Volume 3, Modular 
high temperature gas cooled reactor facility description: Ver- 

sion 3, 18:12868 (R;US) 

Numerical analysis of mass transfer with graphite oxidation in a 
laminar flow of multi-component gas mixture through a circu- 
lar tube, 18:12552 (R;JP;In Japanese) 

Presentation of decay heat removal computer codes used for 
gas cooled reactors, 18:12544 (R;FR) 

Simulation of pulsed neutron source reactivity measurements, 
18:12547 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12693 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12694 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12693 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program -— Engineering Development 
Programs, 18:12694 (R;US) 

Towards a 50% efficient nuclear power plant, 18:12545 (R;FR) 


HTO 
See HEAVY WATER 
TRITIUM COMPOUNDS 


HUGENHOLTZ-PINES THEORY 
See HYDROGEN 


HUMAN CELLS 
See ANIMAL CELLS 


HUMAN CHROMOSOME 17 


Molecular mapping of chromosomes 17 and X: Progress report, 
18:13908 (R;US) 


HUMAN POPULATIONS 

Benchmarking studies for the DESCARTES and CIDER codes: 
Hanford Environmental Dose Reconstruction Project, 
18:13978 (R;US) 

Data model description for the DESCARTES and CIDER codes: 
Hanford Environmental Dose Reconstruction Project, 
18:13977 (R;US) 

Determination of radionuclides and pathways contributing to 
dose in 1945: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 003, 
18:13973 (R;US) 


Warmhome 200, 


ERA Vol. 18, No. 5 673 





HUMAN POPULATIONS 


Determination of the feasibility of reducing the spatial domain of 
the HEDR dose code: Hanford Environmental Dose Recon- 
struction Project: Dose code recovery activities, Calculation 
006, 18:13976 (R;US) 

Determination of the spatial resolution required for the HEDR 
dose code: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 007, 
18:13975 (R;US) 

Determination of the temporal resolution required for the HEDR 
dose code: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 008, 
18:13980 (R;US) 

Distributions of spontaneous chromosomal aberrations and of 
spontaneous and induced SCE and micronuclei in peripheral 
lymphocytes from a human population, 18:13967 (R;US) 

LADTAP XL: An improved electronic spreadsheet version of 
LADTAP Il, 18:14013 (R;US) 

Preliminary design studies for the DESCARTES and CIDER 
codes: Hanford Environmental Dose Reconstruction Project, 
18:13979 (R;US) 

Radiation dose monitoring in urban environments, 18:13986 
(R;IT;In Italian) 

Responses to TSP Directive 92-2: Summary report, 18:13970 
(R;US) 

Software Development Plan for DESCARTES and CIDER: Han- 
ford Environmental Dose Reconstruction Project: Version 1.0, 
18:13969 (R:US) 

Software requirements specification for the Hanford 
Environmental Dose Reconstruction Project air pathway envi- 
ronmental accumulation and dose codes, 18:13974 (R;US) 

HUMAN X CHROMOSOME 
Molecular mapping of chromosomes 17 and X: Progress report, 
18:13908 (R;US) 
HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 

Nonfuel use of coal - Northern Bohemian coal as a source of 

humic acids, 18:11698 (RA;US) 
HURRICANES 

Hurricane Hugo and its meteorological effects on the Savannah 
River Site, 18:12264 (R;US) 

HYBRID ELECTRIC-POWERED VEHICLES | 

Electric and hybrid vehicle program; Site Operator Program: 
Quarterly progress report, January-March 1992 (Second 
quarter of fiscal year 1992), 18:13049 (R;US) 

HYDRAULIC RAMS 

See PUMPS 

HYDRAULICS 
Benchmarking assessment of RELAP5/MOD3 for the low flow 
and natural circulation experiment, 18:12781 (R;US) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 
See also ALKANES 
BENZENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
TOLUENE 

lron Fischer-Tropsch catalysis: Properties of an ultrafine iron 
oxide catalyst: Quarterly progress report, July-September 
1992, 18:12325 (R;US) 

Kinetic study of the reaction of OH with isopropanol, 18:13363 
(RA;US) 

Magnitude and value of electric vehicle emissions reductions for 
six driving cycles in four US cities with varying air quality 
problems, 18:13729 (R;US) 

Mechanism of hydrodenitrogenation: Final report, September 1, 
1989—August 31, 1992, 18:11667 (R;US) 

Modeling coal devolatilization based on chemical structure, 
18:11807 (RA;US) 

NO concentration imaging in turbulent nonpremixed flames, 
18:13372 (RA;US) 

Novel technique for coal pyrolysis and hydrogenation product 
analysis: Quarterly report, June 1, 1992, 18:11666 (R;US) 
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Quantum-chemistry calculations of the thermochemistry of 
molecules in the Si-C-H system, 18:13398 (RA;US) 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a water- 
gas shift catalyst: [Quarterly] report, April 1, 1990—June 30, 
1990, 18:12320 (R;US) 

Solid phase bioremediation of petroleum contaminated soils, 
18:13882 (R;US) 

HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 

Implementation of the Turn Function Method in a_ three- 
dimensional, parallelized hydrodynamics code, 18:13462 
(R;US) 

Whipple bumper shield results ana CTH simulations at velocities 
in excess of 10 km/s, 18:13431 (R;US) 

HYDROELECTRIC POWER 

Alternative energy sources - idea and chances, 18:12954 
(IA;AT;in German) 

VALORAGUA: A model for the optimal operating strategy of 
mixed hydrothermal generating systems: Users’ manual for 
the mainframe computer version, 18:12955 (1;XA) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 
Adsorption 

Hydrogen adsorption on polycrystalline 6-silicon carbide, 

18:13397 (RA;US) 
Autoionization 

Competition among autoionization, predissociation, and ion-pair 

formation in molecular hydrogen, 18:14448 (R;US) 
Biosynthesis 

Biological conversion of synthesis gas: Project status report, 

April 1, 1992—June 30, 1992, 18:12315 (R;US) 
Chemical Reactions 

Status and integration of the gas generation studies performed 
for the Hydrogen Safety Program: FY-1992 Annual report, 
18:12122 (R;US) 

Theoretical analysis of the reaction between hydrogen atoms 
and isocyanic acid, 18:13366 (RA;US) 

Combustion 

Cold oxidation of hydrogen in a final nuclear repository, 
18:13323 (R;DE) 

Inverse-Raman spectroscopy of molecular hydrogen, 18:14375 
(RA;US) 

Multiphoton-excited fluorescence measurements of absolute 
concentration profiles of atomic hydrogen in low-pressure 
flames, 18:13283 (RA;US) 

Single-laser two-step fluorescence detection of atomic hydrogen 
in flames, 18:14379 (RA;US) 

Dissociation 

Competition among autoionization, predissociation, and ion-pair 

formation in molecular hydrogen, 18:14448 (R;US) 
Dissolution 

Experimental tests in support of hydrogen detection code devel- 

opment, 18:12578 (R;FR) 
Fluorescence 

Multiphoton-excited fluorescence measurements of absolute 
concentration profiles of atomic hydrogen in low-pressure 
flames, 18:13283 (RA;US) 

lon Pairs 

Competition among autoionization, predissociation, and ion-pair 
formation in molecular hydrogen, 18:14448 (R;US) 

lon-Molecule Collisions 

Diffraction structures in delta electron spectra emitted in heavy- 
ion atom collisions, 18:14409 (RA;DE) 

Magnetic Properties 

Correlated wavefunction quantum Monte Carlo approach to 

solids, 18:14526 (R;US) 
Monitoring 

Study on hydrogen evolution during treatment of SRS high level 

radioactive sludge simulant with formic acid, 18:12194 (R;US) 
Raman Spectra 

Inverse-Raman spectroscopy of molecular hydrogen, 18:14375 

(RA;US) 





Separation Processes 
K25-1 - Development of ceramic membranes for gas separation, 
18:11695 (RA;US) 
Sodium Hydroxides 
Experimental tests in support of hydrogen detection code devel- 
opment, 18:12578 (R;FR) 
Synthesis 
Bases for pump pit requirements calculations, 18:12202 (R;US) 
Radiolytically-induced gas production in plutonium-spiked WIPP 
brine, 18:12153 (R;US) 
HYDROGEN 1 MINUS BEAMS 
Numerical modelling of beam dynamics in an ion injection with a 
plasma source, 18:13527 (RA;RU;In Russian) 
HYDROGEN 1 TARGET 
Formation of light fragments of Oxygen nucleus in ‘¢Op- 
interactions at momentum 3.1 AxGeV/c, 18:14329 (R;RU;In 
Russian) 
Target dependence of R measured in deep inelastic muon scat- 
tering, 18:14308 (R;FR) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN HYDROXIDES 
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Modeling the ion-source performance of an electron-beam ion 
trap (invited), 18:14397 (RA;US) 
Technical achievements in creation of intense classical type po- 
larized particle injectors, 18:13587 (R;UA;In Russian) 
ION TEMPERATURE 
Predicted precision of ion temperature and impurity fractional 
density measurements using the JET collective scattering di- 
agnostic: Final report of JET Article 14 Contract No: 
JEO/9006, 18:14608 (R;GB) 
ION WAVE INSTABILITY 
Analysis of linear and nonlinear dynamics of energetic-ion 
driven MHD instabilities and electrostatic microturbulence, 
18:14547 (R;IT) 
1ON-ATOM COLLISIONS 
Absolute cross sections for He and Ne multiple ionization in col- 
lisions with fast, highly charged projectiles, 18:14408 (RA;DE) 
Diffraction structures in delta electron spectra emitted in heavy- 
ion atom collisions, 18:14409 (RA;DE) 
High resolution K X-ray spectra of heavy elements excited dur- 
ing the bombardment with energetic ions, 18:14419 (R;DE) 
Recoil ions, 18:14407 (RA;DE) 
Space and time correlation in high velocity multiple electron 
transitions, 18:14401 (R;US) 
Strong directional out-of-plane scattering in multiple ionizing 
highly charged ion-atom collisions, 18:14403 (R;US) 
Structure and collisions of swift few-electron Bi-ions, 18:14406 
(RA;DE) 
1ON-MOLECULE COLLISIONS 
Diffraction structures in delta electron spectra emitted in heavy- 
ion atom collisions, 18:14409 (RA;DE) 
Experiments with highly-charged heavy-ions performed at the 
storage ring ESR, 18:13504 (RA;DE) 
IONIC CRYSTALS 
Application of ion imaging to the study of the bimolecular reac- 
tions: H + Hl — Hp (v, j) = I@P3/2 or *Py 2), 18:13361 (RA;US) 
Characterization of defects formed in ionic crystal after intense 
electron pulse irradiation, 18:14493 (IA;JP) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION 
Strong optical-field ionization of gases using ultrashort laser 
pulses, 18:14367 (RA;US) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
Study of electroweak interactions, 18:14167 (R;US) 
IONIZING RADIATIONS 
See also GAMMA RADIATION 
Chemical effects of ionizing radiation and sonic energy in the 
context of chemical evolution, 18:13337 (RA;XA) 
IONOSPHERE 
Comprehensive simulation study on local and global development 
of auroral arcs and fieid-aligned potentials, 18:14105 (R;JP) 
Electronic ground support equipment for the Cluster Electric 
Field and Wave Experiment, 18:14106 (R;NO) 
IONS 
See also ARGON IONS 
BARIUM IONS 
BISMUTH IONS 
BORON IONS 
CERIUM IONS 
CHROMIUM IONS 
COPPER IONS 
DEUTERIUM IONS 
DYSPROSIUM IONS 
EUROPIUM IONS 
FLUORINE IONS 
GERMANIUM IONS 
GOLD IONS 
HEAVY IONS 
HELIUM IONS 
HYDROGEN IONS 
IODINE IONS 
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IRON IONS 
KRYPTON IONS 
LANTHANUM IONS 
LEAD IONS 
LITHIUM IONS 
MANGANESE IONS 
MOLECULAR IONS 
MOLYBDENUM IONS 
NEON IONS 
NICKEL IONS 
NITROGEN IONS 
PLATINUM IONS 
SAMARIUM IONS 
SCANDIUM IONS 
SILVER IONS 
TANTALUM IONS 
THORIUM IONS 
TITANIUM IONS 
URANIUM IONS 
VANADIUM IONS 
XENON IONS 
YTTERBIUM IONS 
Angular Distribution 
Polarization and angular-distribution measurements in the 
electron-beam ion trap, 18:14366 (RA;US) 
Branching Ratio 
Measurements or radiative branching ratios of K x-ray transitions 
in Cr2'+, Mn2+, Fe@5+, Ni>+, and Ge®%, 18:14392 (RA;US) 
Charge States 
Evolution of ion-charge-state distributions in an electron-beam 
ion trap, 18:14436 (RA;US) 
Chemical Reaction Kinetics 
Application of ion imaging to the study of the bimolecular reac- 
tions: H + HI — Hp (Vv, j) = (?P3/2 or *P; 2), 18:13361 (RA;US) 
Containment 
Computer predictions of ‘evaporative’ cooling of highly charged 
ions in EBIT, 18:14425 (RA;US) 
Cooling 
Evaporative cooling of highly charged ions in EBIT: An experi- 
mental realization, 18:14426 (RA;US) 
Cross Sections 
The role of the electron beam ion trap in the measurement of 
electron-ion collision cross sections, 18:14444 (RA;US) 
The use of an electron beam ion trap in the study of highly 
charged ions, 18:14429 (RA;US) 
Electron-lon Collisions 
The role of the electron beam ion trap in the measurement of 
electron-ion collision cross sections, 18:14444 (RA;US) 
Emission Spectra 
Measurements of dielectronic recombination in highly charged, 
neon-like ions, 18:14385 (RA;US) 
Excitation 
Polarization and angular-distribution measurements in the 
electron-beam ion trap, 18:14366 (RA;US) 
The role of the electron beam ion trap in the measurement of 
electron-ion collision cross sections, 18:14444 (RA;US) 
The use of an electron beam ion trap in the study of highly 
charged ions, 18:14429 (RA;US) 
Magnetization 
Simulation of very-high-altitude nuclear explosions, 18:13716 
(RA;US) 
Photoionization 
Angular and polarization correlations in photoionization and ra- 
diative recombination, 18:14430 (RA;US) 
Polarization 
Polarization and angular-distribution measurements in the 
electron-beam ion trap, 18:14366 (RA;US) 
Radiative Decay 
Atomic physics of highly charged ions in an electron beam ion 
trap, 18:14387 (RA;US) 
Recombination 
Angular and polarization correlations in photoionization and ra- 
diative recombination, 18:14430 (RA;US) 


680 ERA Vol. 18, No. 5 


Atomic physics of highly charged ions in an electron beam ion 
trap, 18:14387 (RA;US) 

Measurements of dielectronic recombination in highly charged, 
neon-like ions, 18:14385 (RA;US) 

The role of the electron beam ion trap in the measurement of 
electron-ion collision cross sections, 18:14444 (RA;US) 

Spatial Distribution 

Influence of sawtooth oscillations of fast ion spatial distribution, 

18:14536 (R;SE) 
Trapping 

Computer predictions of ‘evaporative’ cooling of highly charged 
ions in EBIT, 18:14425 (RA;US) 

Evaporative cooling of highly charged ions in EBIT: An experi- 
mental realization, 18:14426 (RA;US) 

X-Ray Spectra 

Atomic physics of highly charged ions in an electron beam ion 
trap, 18:14387 (RA;US) 

High-resolution x-ray spectrometer for an electron beam ion 
trap, 18:13681 (RA;US) 

Measurements or radiative branching ratios of K x-ray transitions 
in Cr2'+, Mn22+, Fe23+, Ni2>+, and Ge®*+, 18:14392 (RA;US) 

X-Ray Spectroscopy 

Atomic physics measurements in an electron beam ion trap, 
18:14427 (RA;US) 

The use of an electron beam ion trap in the study of highly 
charged ions, 18:14429 (RA;US) 

X-ray spectroscopy of high-z ions, 18:14386 (RA;US) 

X-ray spectroscopy of highly-ionized atoms in an electron beam 
ion trap (EBIT), 18:14423 (RA;US) 

IONS (MOLECULAR) 
See MOLECULAR IONS 
IRAQ 

Technical video documentation UN Security Council Resolution 
687. 7. IAEA inspection in Iraq October 1991, IAEA inspection 
no. 8 Iraq November 1991, 18:12276 (AV;XA) 

IRIDIUM 192 

Experimental level structure in '°?Ir applied to reaction cross- 

section calculations, 18:13669 (RA;US) 
IRIDIUM BASE ALLOYS 

Electron-beam processing of kilogram quantities of iridium for 
radioisotope thermoelectric generator applications, 18:12965 
(R;US) 

IRON 

Analysis of pull-tests for determining the effects of ion implanta- 
tion on the adhesion of iron films to sapphire substrates, 
18:13074 (R;US) 

Magnetic excitations in antiferromagnetically coupled superiat- 
tices: Fe/Mo and Fe/Cr, 18:13063 (R;US) 

Ne, Ar, Fe, and Cu Auger-electron production at National Syn- 
chrotron Light Source, 18:14370 (R;US) 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
October-December 1992, 18:11689 (R;US) 

On nature of strengthening of metal and steel surfaces due to 
ion treatment (review), 18:13110 (IA;RU;In Russian) 

Peculiarities of Fe recrystallization under electron irradiation, 
18:13106 (IA;RU;in Russian) 

Qualification and improvement of iron ENDF/B-VI and JEF-2 
evaluations by interpretation of the Aspis Benchmark, 
18:14347 (R;FR) 

Resonance ionization of sputtered atoms: Progress toward a 
quantitative technique, 18:14453 (R;US) 

IRON 56 REACTIONS 
Fragment production in the reaction Fe + Au at 50 and 100 
MeV/A, 18:14299 (RA;US) 
IRON ALLOYS 
See also ALLOY-NI73CR15FE7TIS 
COLMONOY 
IRON BASE ALLOYS 
Corrosion 


UTN-3 - Aqueous corrosion of iron aluminides in chloride and 
sulfur-compound solutions, 18:13149 (RA;US) 





Corrosion Protection 
ANL-3 - Corrosion and mechanical properties of alloys in FBC 
and mixed-gas environments, 18:13137 (RA;US) 
Corrosion Resistance 
ORNL-2(A) - Environmental effects on iron aluminides, 
18:13140 (RA;US) 
Crack Propagation 
RPI-2 - Investigation of moisture induced embrittlement of iron 
aluminides, 18:13147 (RA;US) 
Electrodeposition 
WHC-2 - Electro-spark deposited coatings for fossil energy envi- 
ronments, 18:13150 (RA;US) 
Electron Microprobe Analysis 
ORAU-4 - Solidification behavior of iron aluminides, 18:13276 
(RA;US) 
Electron Microscopy 
ORAU-4 - Solidification behavior of iron aluminides, 18:13276 
(RA;US) 
Embrittlement 
CSM-2 - Weldability of polycrystalline aluminides, 18:13138 
(RA;US) 
Extrusion 
R&W-4 - Evaluation of the fabricability of advanced iron aluminide- 
clad austenitic stainless steel tubing, 18:13151 (RA;US) 
Fabrication 
R&W-4 - Evaluation of the fabricability of advanced iron aluminide- 
clad austenitic stainless steel tubing, 18:13151 (RA;US) 
Fracture Properties 
Room temperature fracture of FeCo, 18:13072 (R;US) 
Magnetic Susceptibility 
Magnetic behavior of amorphous Feg9Sci9 alloys, 18:14464 
(IA;JP) 
Mechanical Properties 
INEL-2 - The influence of thermomechanical processing on mi- 


crostructure and properties or iron aluminides, 18:13139 
(RA;US) 


ORNL-2(F) - Development of iron aluminides, 18:13143 (RA;US) 
ORNL-2(G) - Microalloyed iron aluminides, 18:13144 (RA;US) 


ORNL-2(H) Low-aluminum content iron-aluminum alloys, 
18:13145 (RA;US) 
Microstructure 
INEL-2 - The influence of thermomechanical processing on mi- 
crostructure and properties or iron aluminides, 18:13139 
(RA;US) 
Moessbauer Effect 
Magnetic behavior of amorphous FegoScjo alloys, 18:14464 
(IA;JP) 
Tensile Properties 
RPI-2 - Investigation of moisture induced embrittlement of iron 
aluminides, 18:13147 (RA;US) 
Weldability 
CSM-2 - Weldability of polycrystalline aluminides, 18:13138 
(RA;US) 
IRON BASE ALLOYS 
See also STEELS 
Acceptable aluminum additions for minimal environmental effect 
in iron-aluminum alloys, 18:13073 (R;US) 
Crystallographic orientations in one-directional gray cast solidifi- 
cation, 18:13087 (IA;AR;In Spanish) 
Failure strain and mechanical property data for the Type IIIA 
waste tank liners, 18:12206 (R;US) 
IRON COMPOUNDS 
See also IRON NITRIDES 
IRON OXIDES 
IRON SILICIDES 
ANL-3 - Corrosion and mechanical properties of alloys in FBC 
and mixed-gas environments, 18:13137 (RA;US) 
IRON IONS 
Angular distribution of cascade X rays following radiative recom- 
bination from a beam, 18:14438 (RA;US) 
Electron impact ionization of highly charged lithiumlike ions, 
18:14447 (R;US) 
Electron-ion interaction cross sections determined by x-ray 
spectroscopy on EBIT, 18:14443 (RA;US) 


ISOTOPIC ANALYSIS (QUANTITATIVE) 


Measurement of relative electron-impact-excitation cross sec- 
tions for Fe*4+, 18:14431 (RA;US) 
Physics of and recent results from the Lawrence Livermore 
EBIT source, 18:14435 (RA;US) 
Strong directional out-of-plane scattering in multiple ionizing 
highly charged ion-atom collisions, 18:14403 (R;US) 
IRON NITRIDES 
Selective formation of thick -y’ - FegN layer by preparative ion 
implantation on nitriding iron, 18:14498 (IA;JP) 
IRON OXIDES 
Alternative geochemical barrier materials, 18:12242 (R;US) 
lron Fischer-Tropsch catalysis: Properties of an ultrafine iron 
oxide catalyst: Quarterly progress report, July-September 
1992, 18:12325 (R;US) 
Kinetics of sorption of some long-lived fission products on inor- 
ganic sorbents, 18:13307 (RA;XA) 
IRON SILICIDES 
az6-phase transformation in ion beam synthesized FeSio, 
18:14492 (IA;JP) 
IRRADIATION 
See also RADIOPRESERVATION 
Formation of novel reactive intermediate by electron-laser dual 
beam irradiation, 18:13341 (IA;JP) 
IRRADIATION CHANNELS 
See EXPERIMENTAL CHANNELS 
IRRADIATION PLANTS 
An overview of industrial irradiation 
Saskatchewan, 18:13505 (IA;CA) 
Analysis of elements that influence in customers acceptation for 
introduce new irradiation plants. This analysis was focused to 
National Enterprises (Nourishing sector)., 18:12292 (I;MX;In 
Spanish) 
Versatile irradiation facility: Project, 18:13675 (IA;RU;In Russian) 
ISING MODEL 
Lattice gauge theory, 18:14119 (RA;US) 
ISOBUTYLENE 
See 2-METHYLPROPENE 
ISOCYANIC ACID 
Theoretical analysis of the reaction between hydrogen atoms 
and isocyanic acid, 18:13366 (RA;US) 
ISOELECTRONIC ATOMS 
Precision measurement of the K a transitions in heliumlike 
Ge®*, 18:14394 (RA;US) 
ISOMER RATIO 
Neutron and photon reactions on the ground and isometric 
states of 29°-257Np, 18:14362 (RA;US) 
ISOMERS 
Importance of E2 transitions in calculating '”>Lu(n,7) isomer 
production, 18:14281 (RA;US) 
ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE APPLICATIONS 
An isotopic approach to study the recharge mechanism in 
Haripur plain contribution to the area from Tarbela and Khan- 
pur lakes, 18:13893 (R;PK) 
Isotopic study of waterlogging and salinization in Peshawar val- 
ley, 18:13894 (R;PK) 
Study of groundwater recharge in Rechna Doab using isotope 
techniques, 18:13895 (R;PK) 
ISOTOPE COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE RATIO 
Beta-wheel upgrade project, 18:13666 (RA;US) 
Delayed fission of 2@°Np, 18:14343 (RA;US) 
ISOTOPES 
See also FISSION PRODUCTS 
RADIOISOTOPES 
XENON ISOTOPES 
Neutron capture cross-section of fission products in the Euro- 
pean activation file EAF-3: Presented at the NEA Specialists’ 
Meeting on Fission Product Nuclear Data, JAERI, Japan, 25- 
27 May 1992, 18:14275 (R;NL) 
ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 


opportunities in 
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ISOTOPIC COMPOSITION (QUANTITATI 


ISOTOPIC COMPOSITION (QUANTITATIVE) 

See ISOTOPE RATIO 

ITALY 

Wind resources assessment and siting analysis in Italy, 

18:12371 (R;IT) 
ITER TOKAMAK 

Boundary plasma modelling for ITER: Progress report, July 1, 
1992—December 31, 1992, 18:14657 (R;US) 

Damage analysis and fundamental studies for fusion reactor 
materials development: Technical progredd report, March 1, 
1992—January 1, 1993, 18:14655 (R;US) 

ITER EDA Newsletter. V. 2, no. 1 (International Thermonuclear 
Experimental Reactor Engineering Design Activities.), 
18:14676 (1;XA) 

ITER EDA Newsletter. Vol. 1, No. 1, 18:14674 (1;XA) 

ITER EDA newsletter. V. 1, no. 2 (international Thermonuclear 
Experimental Reactor Engineering Design Activities.), 
18:14675 (I;XA) 

ITERATIVE METHODS 
See also NEWTON METHOD 
Comparative Evaluations 

Multilevel and domain decomposition methods for nonsymmet- 

ric and indefinite elliptic problems, 18:14743 (RA;US) 
Evaluation 

A GMRES-backtracking Newton iterative method, 18:14727 
(RA;US) 

A domain decomposition strategy for discretized PDEs with lo- 
calized nonlinearities, 18:14726 (RA;US) 

A three-level hierarchical interface for sparse iterative solvers, 
18:14731 (RA;US) 

An experimental environment for multilevel methods, 18:14782 
(RA;US) 

Balancing domain decomposition, 18:14739 (RA;US) 

Convergence acceleration for Newton’s method applied to some 
fluid dynamics problems, 18:14728 (RA;US) 

Domain decomposition algorithms for problems in three dimen- 
sions, 18:14738 (RA;US) 

Equivalence and similarity of pairs of multiparameter matrices 
over the ring R = C[z;,22,-- -Zn] arising in modelling and simu- 
lation of dynamic systems, 18:14756 (RA;US) 

Full discrete nonlinear Galerkin method, 18:14781 (RA;US) 

Iterative methods for SPD and small subspace solvers for non- 
symmetric and indefinite problems, 18:14737 (RA;US) 

Krylov subspace methods for the Sylvester equation, 18:14725 
(RA;US) 

Memory aspects and performance of iterative solvers, 18:14732 
(RA;US) 

Multilevel Schwarz methods for the biharmonic Dirichlet prob- 
lem, 18:14741 (RA;US) 

Multilevel algorithms for constrained optimal control problems, 
18:14729 (RA;US) 

On adaptive weighted polynomial preconditioning for Hermitian 
positive definite matrices, 18:14734 (RA;US) 

Ordering effects on relaxation methods applied to the discrete 
convection-diffusion equation, 18:14735 (RA;US) 

Solving nonsymmetric systems of linear equations by polyno- 
mial preconditioning, 18:14733 (RA;US) 

The effect of many color orderings on the convergence of itera- 
tive methods, 18:14736 (RA;US) 

Towards polyalgorithmic linear system solvers for nonlinear el- 
liptic problems, 18:14730 (RA;US) 

implementation 

A BEPS-like finite-element collocation method for time depen- 
dent flows, 18:14775 (RA;US) 

A mixed-hybrid nodal finite element approach to the numerical 
approximation of parabolic evolution problems, 18:14779 
(RA;US) 

CG-like algorithms for linear systems stemming from the FE dis- 
cretization of the advection-dispersion equation, 18:14778 
(RA;US) 

Complex tridiagonal cyclic reduction on an IBM ES/9000-900™ 
VF, 18:14745 (RA;US) 

Iterative solution of PDE’s using RK-4 schemes of extended sta- 
bility, 18:14780 (RA;US) 
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Iterative solvers for large-scale applications codes, 18:14777 
(RA;US) 

Numerical solution of one way wave equations using a QMR- 
type method, 18:14772 (RA;US) 

Preconditioners for spline collocation equations, 18:14774 
(RA;US) 

The block power method for ill-posed problems, 18:14766 
(RA;US) 

Parallel Processing 

Communication reduction in parallel iterative linear system 
solvers on a distributed-memory multiprocessor, 18:14751 
(RA;US) 

Deterministic three-dimensional neutron transport calculations 
on the connection machine, 18:14750 (RA;US) 

PCG: A software package for the iterative solution of linear sys- 
tems on scalar, vector and parallel computers, 18:14794 (R;US) 

Parallel multilevel methods for transport equations, 18:14752 
(RA;US) 

Parallelizing the spectral transform method: A comparison of al- 
ternative parallel algorithms, 18:14718 (R;US) 

Programming 

Balancing domain decomposition on unstructured domains, 

18:14740 (RA;US) 


J 


J PSI-3087 MESONS 
Hadronic production of J/y at large x¢ in 800 GeV p+Cu and 
p+Be collisions, 18:14231 (R;US) 
J-3105 RESONANCES 
See J PSI-3097 MESONS 
JAERI 

Annual reports of the Osaka Laboratory for Radiation Chemistry 
Japan Atomic Energy Research Institute, (No. 23, 24, 25): 
April 1, 1989 - March 31, 1992, 18:14710 (R;JP) 

JAPAN 

Asia’s coal and clean coal technology market potential, 
18:11818 (RA;US) 

JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JET MODEL 

Jets in Z° decays, 18:14215 (R;DE) 
JET REACTORS 

See JET TOKAMAK 
JET TOKAMAK 

Influence of sawtooth oscillations of fast ion spatial distribution, 
18:14536 (R;SE) 

Predicted precision of ion temperature and impurity fractional 
density measurements using the JET collective scattering di- 
agnostic: Final report of JET Article 14 Contract No: 
JEO/9006, 18:14608 (R;GB) 

JETS 

Electro-optic frame photography with pulsed ruby illumination, 
18:13707 (R;US) 

Instantaneous spatial structure of a confined swirling flow after a 
sudden expansion, 18:13393 (RA;US) 

JOB TRAINING 
See TRAINING 
JOINTS 

See also WELDED JOINTS 

On the differentiation of diffusion bond strength using the total 
acoustic energy reflected from the bond, 18:13468 (R;US) 

JUNCTION TRANSISTORS 

Application of radiation technology to manufacturing of semicon- 
ductor instruments and integrated circuits, 18:13674 (IA;RU;In 
Russian) 


K 


K CODES 
Verification of KARATE: Kalinin cycle-1, 18:12526 (RA;XA) 





K REACTOR 

Environmental Qualification at Savannah River Site, 18:12865 
(R;US) 

Reactor Restart Division trend analysis report, second quarter 
1991, 18:12779 (R;US) 

Response to ONS/EH-OA concerns, 18:12864 (R;US) 

The influence of Savannah River discharge and changing SRS 
cooling water requirements on the potential entrainment of 
ichthyoplankton at the SRS Savannah River intakes, 
18:12696 (R;US) 

K SHELL 

Measurements or radiative branching ratios of K x-ray transitions 
in Cr*"+, Mn2*+, Fe?5+, Ni25+, and Ge?®+, 18:14392 (RA;US) 

Precision measurement of the K a transitions in heliumlike 
Ge*+, 18:14394 (RA;US) 

K*-892 MESONS 
Study of the K° and K** production in e+e- reactions on the Z° 
pole, 18:14202 (R;DE;In German) 
K-25 PLANT 
See ORGDP 
K-892 RESONANCES 
See K*-892 MESONS 
KO2 
See KAONS NEUTRAL LONG-LIVED 
KALININ-1 REACTOR 
Calculation of two cycles of Kalinin unit-1, 18:12534 (RA;XA) 
Verification of KARATE: Kalinin cycle-1, 18:12526 (RA;XA) 
KALPAKKAM PFR REACTOR 

Kinetic analysis of sub-prompt-critical reactor assemblies, 
18:12697 (R;IN) 

KALPAKKAM PULSED FAST REACTOR 

See KALPAKKAM PFR REACTOR 

KAONS 

See also KAONS PLUS 

CP-violation in a vector version of the SUSY SU(3),, model for 
horizontal interactions, 18:14139 (R;RU) 

Pion and kaon polarizabilities in the quark confinement model, 
18:14247 (RA;US) 

Results from the NA36 on strangeness production in 200 GeV/c 
per nucleon S + Pb and p + Pb reactions, 18:14337 (R;US) 

Topics in CP violation, 18:14156 (R;US) 

KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL LONG-LIVED 

Studies in Medium Energy Physics: Progress report, April 1, 

1992—March 31, 1993, 18:14310 (R;US) 
KAONS PLUS 
Subthreshold kaon production in heavy ion collisions, 18:14305 
(R;FR) 
KAPPA-725 RESONANCES 
See MESONS 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KERNELS 

Kernel Optimum Nearly-analytical Discretization (KOND) algo- 
rithm: Applied to parabolic and hyperbolic equations, 
18:14155 (R;JP) 

KERNFORSCHUNGSZENTRUM KARLSRUHE 
List of scientific publications issued in 1991 by Karlsruhe Nu- 
clear Research Center, 18:14702 (R;DE;in German) 
KERNKRAFTWERK OBRIGHEIM 
See OBRIGHEIM REACTOR 
KEROGEN 

Solid-state NMR characterization of Mowry Formation shales, 

18:11824 (R;US) 
KEROSENE 

Numerical investigation of spray phenomena in a swirl-stabilized 

kerosene spray flame, 18:13390 (RA;US) 
KHARKOV LINAC 

Dynamic aperture of NR-2000 in the work regime with a small 
radiation emittance, 18:13603 (R;UA;in Russian) 

Metrological investigation of means for measuring of electron ra- 
diation parameters in LU-10 and LU-40 KhFTI accelerators, 
18:13585 (R;UA;In Russian) 


LABORATORIES 


Technical achievements in creation of intense classical type po- 
larized particle injectors, 18:13587 (R;UA;In Russian) 
KILN INCINERATORS 
See INCINERATORS 
KINETICS 
See also REACTOR KINETICS 
A mixed-hybrid nodal finite element approach to the numerical 
approximation of parabolic evolution problems, 18:14779 
(RA;US) 
KLYSTRONS 
BBU code development for high-power microwave generators, 
18:13599 (R;US) 
Free electrons in power gas-filled SHF channels of accelerators, 
18:13509 (RA;RU;In Russian) 
Klystron equalization for RF feedback, 18:13594 (R;US) 
Transverse instabilities in a relativistic klystron two-beam accel- 
erator, 18:13598 (R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNOWLEDGE BASE 
Knowledge-based systems. Models for representation and pro- 
cessing, 18:14787 (R;DE;In German) 
KOBAYASHI-MASKAWA MATRIX 
Mass-matrix with symmetric mixing and new parametrization of 
Cabibbo-Kobayashi-Maskawa matrix, 18:14169 (R;IT) 
KRYPTON 
Strong optical-field ionization of gases using ultrashort laser 
pulses, 18:14367 (RA;US) 
KRYPTON 84 REACTIONS 
New representations of AE-Cs! matrix. Automatical identification 
of light particles, 18:13622 (R;FR;In French) 
KRYPTON FLUORIDE LASERS 
Absorption processes and collisional kinetics in KrF lasers: Fi- 
nal report, 18:14680 (R;US) 
Mercury: The Los Alamos ICF KrF laser system, 18:14684 (R;US) 
KRYPTON FLUORIDES 
Absorption processes and collisional kinetics in KrF lasers: Fi- 
nal report, 18:14680 (R;US) 
KRYPTON IONS 
Atomic physics of multiply charged krypton ions, 18:14368 
(RA;US) 
Beam-foil studies of 2s-2p- and of Rydberg-transitions in He- 
and Li-like Kr, 18:14488 (RA;DE) 
KWO REACTOR 
See OBRIGHEIM REACTOR 
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L REACTOR 

Enriched loading for ‘L’ reactor, 18:12725 (R;US) 

Reactor Restart Division trend analysis report, second quarter 
1991, 18:12779 (R;US) 

The influence of Savannah River discharge and changing SRS 
cooling water requirements on the potential entrainment of 
ichthyoplankton at the SRS Savannah River intakes, 
18:12696 (R;US) 

LA REINA REACTOR 
See RESEARCH REACTORS 
LABELLED COMPOUNDS 

See also RADIOPHARMACEUTICALS 

Behaviour of bound residues of carbon-14 labelled organic envi- 
ronmental chemicals in vegetable materials, 18:14020 
(1;DE;In German) 

LABOR 

A proposed office of technology development education pro- 
gram (Report of the Science and Engineering Education 
Research Group (SEER).), 18:12886 (R;US) 

LABORATORIES 

See also HOT LABS 

Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Manual, 
18:13271 (R;US) 
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LAMBDA BARYONS 

See also LAMBDA PARTICLES 

A- hyperon polarization in p-barp-interactions at 32 GeV/c, 
18:14257 (IA;RU) 

LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Results from the NA36 on strangeness production in 200 GeV/c 
per nucleon S + Pb and p + Pb reactions, 18:14337 (R;US) 

LAMBS 

See SHEEP 
LAND APPLICATION 

See GROUND DISPOSAL 
LAND FILLS 

See SANITARY LANDFILLS 
LAND TRANSPORT 

See also ROAD TRANSPORT 

Emissions of halogenated dibenzodioxins and dibenzofurans 
from internal combustion engines running on conventional fu- 
els, 18:13737 (1;DE;lIn German) 

LANDFILLS 
See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANUM 
High resolution K X-ray spectra of heavy elements excited dur- 
. ing the bombardment with energetic ions, 18:14419 (R;DE) 
LANTHANUM CHROMITES 
See LANTHANUM OXIDES 
LANTHANUM IONS 

High resolution K X-ray spectra of heavy elements excited dur- 

ing the bombardment with energetic ions, 18:14419 (R;DE) 
LANTHANUM OXIDES 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly technical progress report, September 8, 1992— 
November 30, 1992, 18:12318 (R;US) 

LASER DOPPLER ANEMOMETERS 

Measurement of correlated droplet size and velocity statistics, 
size distribution, and volume flux in a steady spray flame, 
18:13389 (RA;US) 

Structure of a swirl-stabilized spray flame by imaging, laser- 
doppler Velocimetry, and phase-doppler anemometry, 
18:13391 (RA;US) 

LASER GUIDANCE 

Feasibility experiment for sodium-layer laser guide stars at the 

Lawrence Livermore National Laboratory, 18:13682 (R;US) 
LASER ISOTOPE SEPARATION 

An overview of the video switch management system for AVLIS 

experiments, 18:12279 (R;US) 
LASER MATERIALS 

Laser damage to production- and research-grade KDP crystals, 

18:14697 (R;US) 
LASER MIRRORS 

Modeling of electric-field enhancement at nodular defects in di- 

electric mirror coatings, 18:13207 (R;US) 
LASER RADIATION 
Practical applications of laser based measuring techniques, 
18:11804 (R;DK) 
LASERS 
See also FREE ELECTRON LASERS 
GAS LASERS 
LIQUID LASERS 
SOLID STATE LASERS 
X-RAY LASERS 

Analytical details of the instability threshold of the laser-Lorenz 
model, 18:14092 (R;XA) 

Laser safety training programs for a large and diverse research 
and development laboratory, 18:13490 (R;US) 


Measuring phase distortions in ultrashort pulses, 18:13286 
(RA;US) 
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Soot distribution in a direct-injection diesel engine from two- 
dimensional laser-induced incandescence imaging, 18:13387 
(RA;US) 

Strong optical-field ionization of gases using ultrashort laser 
pulses, 18:14367 (RA;US) 

Suppression of preheat in laser-produced plasmas using a 
plasma mirror, 18:13494 (RA;US) 

The laser second threshold: Its exact analytical dependence on 
detuning and relaxation rates, 18:14091 (R;XA) 

LATHES 

Diamond tool machining of materials which react with diamond, 
18:13425 (PA;US) 

Lathe tool force, 18:13697 (R;US) 

LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 

Lattice gauge theory, 18:14119 (RA;US) 

Polarization clouds around electrons in lattice quantum electro- 
dynamics (Both in the Coulomb- and the confinement phase), 
18:14178 (IA;AT;in German) 

Yet another way to obtain low temperature expansions for dis- 
crete spin systems, 18:14118 (R;DE) 

LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LATVIA 
The Baltics: Regional energy profiles, 18:12894 (R;US) 
LAUNDRIES 

Sanitary Waste Water Treatment System for the Hanford De- 

contamination Laundry Facility, 18:12260 (R;US) 
LAWRENCE LIVERMORE LABORATORY 
Energy and Technology Review, August-September, 18:12923 
(R;US) 
LAYERS 
See also BOUNDARY LAYERS 
OZONE LAYER 

Effects of compressiblity on the structure of turbulent reacting 
shear layers, 18:13370 (RA;US) 

[Band electronic structures and crystal packing forces]: Progress 
report, [March 1992—February 1993], 18:13217 (R;US) 

LEACHATES 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, Apri-June 1992, 
18:11743 (R;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, July-September 1992, 
18:11744 (R;US) 

LEACHING 

Salt dissolution with geometry changes - calculations by means of 

the KASOMO simulation model, 18:12061 (RA;DE;In German) 
LEAD 

Behavior of mercury, lead, cesium, and uranyl ions on four SRS 
soils, 18:13869 (R;US) 

Estimation of the release and migration of lead through soils 
and groundwater at the Hanford Site 218-E-12B Burial 
Ground: Volume 2, Appendices, 18:12120 (R;US) 

Estimation of the release and migration of lead through soils 
and groundwater at the Hanford Site 218-E-12B Burial 
Ground: Volume 1, Final report, 18:13818 (R;US) 

Evaluation of lead contamination in drillback mudpits using iso- 
topic ratios, 18:12166 (RA;US) 

Gamma-ray imaging technique to examine implosion instabili- 
ties, 18:13663 (RA;US) 

Oxidation of Pb-17Li in air between 25deg C and 650deg C - 
comparison with lead, 18:13324 (R;DE) 

Results from the NA36 on strangeness production in 200 GeV/c 
per nucleon S + Pb and p + Pb reactions, 18:14337 (R;US) 

Superdeformation in the Hg-TI-Pb region, 18:14341 (RA;US) 

LEAD 208 TARGET 

Chance structure of probability of induced fission of the pre- 
actinides, 18:14314 (R;RU;In Russian) 

Measurement of giant resonances at zero degree: why and 
how, 18:14304 (R;FR) 





LIQUID EFFLUENTS 


SSS Sess SS Ss 


LEAD ALLOYS 

Oxidation of Pb-17Li in air between 25deg C and 650deg C - 

comparison with lead, 18:13324 (R;DE) 
LEAD IONS 
Experiments with highly-charged heavy-ions performed at the 
storage ring ESR, 18:13504 (RA;DE) 
LEAKAGE 
See LEAKS 
LEAKS 

1100 Area Spill Prevention, Control, and Countermeasures 
Plan, 18:12912 (R;US) 

Rio Vista gas leak study: Belleaire Gas Field, California: Topical 
report, April 1989-—January 1991, 18:11881 (R;US) 

LEAR 
See CERN LEAR 
LEP STORAGE RINGS 

Background and efficiency a critical review: Photon radiation 
from quarks: background and efficiency in LEP experiments, 
18:14307 (R;FR) 

SICAL, a small-angle solid-state luminosity calorimeter for 
ALEPH, 18:13610 (R;FR) 

LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
A spectator model for deep inelastic scattering, 18:14180 (I;NL) 
LEVITATED TRAINS 

Applications of various Linear Motor and Maglev technologies 
for mass transit, 18:13002 (RA;US) 

Thermal and mechanical sciences, 18:13449 (RA;US) 

LI-DRIFTED Si DETECTORS 

Large area, low capacitance Si(Li) detectors for high rate x-ray 

applications, 18:13651 (R;US) 
LIBRARIES 
Disaster Recovery Plan for the Hanford Technical Library, 
18:13430 (R;US) 
LIDAR 
See OPTICAL RADAR 
LIFE SHORTENING 
See LIFE SPAN 
LIFE SPAN 

Long-term dose-response studies of inhaled or injected radionu- 
clides: Annual report, October 1, 1990-September 30, 1991, 
18:14003 (R;US) 

LIGHT CONE 

Investigating light cone QCD at CEBAF, 18:14164 (RA;US) 

Is light cone physics merely a change of coordinates?, 18:14120 
(RA;US) 

LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 

Automatic lighting controls demonstration: Long-term results: 
Final report, July 1991, 18:12985 (R;US) 

Development of indigenous under water flood lights for fuel pool 
(Paper No. 4.8), 18:11984 (IA;IN) 

Improving the performance of photo-electrically controlled light- 
ing systems, 18:12984 (R;US) 

LIGHTNING ARRESTERS 

Comparison of different test methods to assess thermal 
stresses of metal oxide surge arresters under pollution condi- 
tions, 18:12879 (R;IT) 

Definition of testing procedures to check performance of ZnO 
surge arresters in different environmental conditions, 
18:12877 (R;IT) 

LIGNIN 

Molecular characterization of the lignin-forming peroxidase: Role 
in growth, development and response to stress: Progress sum- 
mary report, April 1, 1992—March 31, 1993, 18:12298 (R;US) 


LIGNITE 

Conventional and advanced coal cleaning technology: Applica- 
tion to low rank coal, 18:11614 (RA;US) 

Development of biological coal gasification (MicGAS process): 
Nineth quarterly report, [July-September 1992], 18:11657 
(R;US) 

Influence of temperature on NO, emissions in the combustion of 
Kolubara lignite, 18:12397 (RA;US) 

Sorbent utilization studies using a mini-pilot spray dryer: Final 
report, June 1, 1990—June 30, 1991, 18:11754 (R;US) 

Upgrading Yugoslavian lignite to concentrated coal-water fuels, 
18:11616 (RA;US) 

LIMESTONE 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms: Volume 2: Final report, June 1, 1990—August 31, 
1991, 18:11753 (R;US) 

LINACS 

See LINEAR ACCELERATORS 
LINDANE 

Effect and fate of lindane in maize plant, 18:13948 (R;DZ) 
LINE BROADENING 

Measurements of stark broadening in hot, dense plasma, 
18:14651 (RA;US) 

LINE WIDTHS 

Measurement of temperature and pressure dependence of the 
V; band of water vapor by inverse Raman spectroscopy, 
18:14376 (RA;US) 

LINEAR ACCELERATORS 
See also CEBAF ACCELERATOR 
CERN LINAC 
KHARKOV LINAC 
LINEAR COLLIDERS 
UNILAC 

A principal layout for superconducting linear electron accelera- 
tors, 18:13502 (RA;US) 

On the stability of stationary regimes in a distributed autovibration 
system with external feedback, 18:13539 (R;UA;In Russian) 

Study on the electron-optical system of the EhLII-L2 accelera- 
tor, 18:13508 (IA;RU;In Russian) 

LINEAR COLLIDERS 
e*e linear colliders and new particle searches, 18:14237 (R;US) 
LINEAR MOMENTUM TRANSFER 

Dynamical calculations of linear momentum transfer in the « + 

5®°Co reaction at 80 MeV, 18:14296 (RA;US) 
LINEAR Z PINCH DEVICES 

Investigation of intense XUV emission of nitrogen-puff Z-pinch 
with small energy input, 18:14601 (RA;CS) 

Multichannel X-ray spectral measurement of hot plasma evolu- 
tion in nitrogen-puff Z-pinch, 18:14602 (RA;CS) 

X-ray emission scaling and energy balance of small gas-puff Z- 
pinch, 18:14603 (RA;CS) 

LINERS 

Posttest destructive examination of the steel liner in a 1:6-scale 
reactor containment model, 18:12646 (R;US) 

The longitudinal coupling impedance of a slot on the SSC col- 
lider liner, 18:13596 (R;US) 

LIQUEFIED NATURAL GAS 

Burlington Northern Railroad and Air Products and Chemicals, 
Inc. Natural Gas Locomotive Program, 18:13001 (RA;US) 

LNG - the other natural gas, 18:13026 (RA;US) 

LIQUEFIED PETROLEUM GASES 

Emissions from ethanol and LPG fueled vehicles, 18:12307 
(R;US) 

[The use of liquefied petroleum gases as engine fuels], 
18:13023 (RA;US) 

LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID CRYSTALS 

Perturbation theory for nematic liquid crystals of axially symmet- 
ric molecules: Evaluation of fourth rank orientational order 
parameter, 18:14454 (R;XA) 

LIQUID EFFLUENTS 
See LIQUID WASTES 
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LIQUID LASERS 

See also DYE LASERS 

Surface discharge photoinitiation of pulsed chemical lasers: Fi- 
nal technical report, 18:13485 (R;US) 

LIQUID METAL TEST FACILITIES 

See TEST FACILITIES 

LIQUID SCINTILLATION DETECTORS 

Determination of uranium series radionuclides Pa-231 and Ra- 

226 using liquid scintillation counting (LSC), 18:13289 (R;Fi) 
LIQUID WASTES 

See also WASTE WATER 

Bases for pump pit requirements calculations, 18:12202 (R;US) 

Effluent Stream Characterization, 18:12777 (R;US) 

Environmental surveillance data report for the first quarter of 
1992, 18:13813 (R;US) 

Facility effluent monitoring plan for the plutonium-uranium ex- 
traction facility, 18:12221 (R;US) 

Grout Disposal Program, 18:12191 (R;US) 

Hanford Waste Vitrification Plant technical background 
document for toxics best available control technology demon- 
stration, 18:13764 (R;US) 

Results of acute and chronic toxicity tests conducted at SRS 
NPDES outfalls, July-October 1991, 18:12222 (R;US) 

Savannah River Ecology Laboratory annual technical progress 
report of ecological research for the period ending July 31, 
1991, 18:13824 (R;US) 

Supernatant liquid sampling in waste tanks, 18:12209 (R;US) 

Upgrade of level instruments in inactive liquid low-level waste 
tanks at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee: Environmental Restoration Program, 18:12112 (R;US) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 

Coarsening of a quiescent electrorheological fluid |: Experiment, 
18:14524 (R;US) 

Color image processing as a combustion diagnostic, 18:13359 
(RA;US) 

LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 

Plasma diagnostics with lithium atom beams at Tokamacs, 
18:14580 (IA;AT;In German) 

Savannah River Plant trip report, December 2-3, 1952, 
18:12753 (R;US) 

LITHIUM 7 REACTIONS 

Cluster model of A=7 nuclei revisited, and the astrophysical S 
factors for > He(a, +)’ Be and > H(a, +)’ Li at zero energy, 
18:14272 (R;BR) 

LITHIUM ALLOYS 

Oxidation of Pb-17Li in air between 25deg C and 650deg C - 

comparison with lead, 18:13324 (R;DE) 
LITHIUM FLUORIDES 

Investigation of thermoluminescent detector characteristics and 
their use for radiation situation control, 18:13646 (R;UA;In 
Russian) 

LITHIUM IONS 

Dynamics of collision processes: Progress report, August 1, 

1992—July 31, 1993, 18:14371 (R;US) 
LITHIUM OXIDES 

Elastic properties of various ceramic materials, 18:13190 

(R;DE;in German) 
LITHUANIA 

Agreement of 15 October 1992 between the Government of the 
Republic of Lithuania and the International Atomic Energy 
Agency for the application of safeguards in connection with 
the Treaty on the Non-Proliferation of Nuclear Weapons, 
18:12270 (R;XA) 

The Baltics: Regional energy profiles, 18:12894 (R;US) 

LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
PHENIX REACTOR 
SUPER PHENIX REACTOR 
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Analysis of MOL 7C in-pile blockage experiments with an ex- 
tended SIMMER-II program, 18:12837 (R;DE;In German) 

Application of the random vibration approach in the seismic 
analysis of LMFBR structures - Benchmark calculations, 
18:12579 (R;XE) 

Behavior of mixed-oxide fuel elements during an overpower 
transient, 18:12788 (R;US) 

CONTAIN LMR/1B-Mod.1, A computer code for containment 
analysis of accidents in liquid-metal-cooled nuclear reactors, 
18:12859 (R;US) 

Effects of an LMR-based partitioning-transmutation system on 
US nuclear fuel cycle health risk, 18:12577 (R;US) 

Fission and corrosion product behaviour in liquid metal fast 
breeder reactors (LMFBRs), 18:12581 (R;XA) 

SAS4A analysis of unprotected loss of flow accidents in a metal 
fuel reactor, 18:12786 (R;US) 

The French Atomic Energy Commission program in the field of 
reactor instrumentation and control, 18:12656 (R;FR) 

The influence of specimen size on measurement of thermal or 
irradiation creep in pressurized tubes, 18:12583 (R;US) 

LNG 

See LIQUEFIED NATURAL GAS 
LNG SPILLS 

See GAS SPILLS 
LOADING (REACTOR) 

See REACTOR FUELING 
LOCA 

See LOSS OF COOLANT 
LOCKS (SECURITY) 

See PHYSICAL PROTECTION DEVICES 
LOCOMOTIVES 

Burlington Northern Railroad and Air Products and Chemicals, 

Inc. Natural Gas Locomotive Program, 18:13001 (RA;US) 
LOGGING WHILE DRILLING 
See MWD SYSTEMS 
LOGIC (MATHEMATICS) 
See MATHEMATICAL LOGIC 
LONGITUDINAL PINCH 
X-ray emission scaling and energy balance of small gas-puff Z- 
pinch, 18:14603 (RA;CS) 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LOOSE PARTS MONITORING 

On-line acoustic monitoring of EDF nuclear plants in operation 

and loose-part diagnosis, 18:12473 (R;FR) 
LOS ANGELES 

Magnitude and value of electric vehicle emissions reductions for 
six driving cycles in four US cities with varying air quality 
problems, 18:13729 (R;US) 

State of California and City of Los Angeles initiatives promoting 
electric vehicles, 18:13046 (RA;US) 

LOSS OF COOLANT 

Realistic methods for calculating the releases and conse- 
quences of a large LOCA, 18:12809 (R;XE) 

Uncertainty analysis of minimum vessel liquid inventory during a 
smail-break LOCA in a B&W Plant: An application of the 
CSAU methodology using the RELAP5/MOD3 computer 
code, 18:12847 (R;US) 

LOUISIANA 
Pilot oil atlas for Louisiana: Final report, 18:11849 (R;US) 
LOW-BETA PLASMA 

Study of toroidal Alfven Eigenmodes using hybrid code, 
18:14544 (R;IT) 

LOW-LEVEL RADIOACTIVE WASTES 
Biodegradation 

Microbial aspects of gas generation from low level radioactive 

waste simulant, 18:12013 (R;GB) 
Classification 

GTCC LLW mixed waste assessment final report: National low- 

level waste management program, 18:12029 (R;US) 
Decontamination 

Integrity Assessment Plan for the T-Plant Decontamination Fa- 

cility Tank Systems: Final report, 18:12178 (R;US) 





Ground Disposal 

Environmental monitoring of the tumulus low-level waste disposal 
facilities at Oak Ridge National Laboratory, 18:11997 (R;US) 

Grout Treatment Facility dangerous waste permit application: 
Revision 2, Volume 1, 18:12031 (R;US) 

Integration and interpretation of results from performance as- 
sessments of low-level radioactive waste disposal facilities, 
18:11999 (R;US) 

Inventories 

DOE's mixed waste inventory and waste generation rates, 
18:12125 (R;US) 

GTCC LLW mixed waste assessment final report: National low- 
level waste management program, 18:12029 (R;US) 

Leaching 

In situ electrochemical characterization of grouted radioactive 

waste, 18:12186 (R;US) 
Monitoring 

Upgrade of level instruments in inactive liquid low-level waste 
tanks at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee: Environmental Restoration Program, 18:12112 (R;US) 

Photon Computed Tomography 

Cemented medium and low level waste matrix tomography: 

RATS simulation code, 18:12281 (R;IT;In Italian) 
Production 

DOE's mixed waste inventory and waste generation rates, 

18:12125 (R;US) 
Radioactive Waste Disposal 

Analysis of radioactivity-swipe data on retired fluorescent tubes 
and proposed pian for testing and disposing of discrete waste 
items, 18:14012 (R;US) 

Considerations for closure of low-level radioactive waste engi- 
neered disposal facilities, 18:12028 (R;US) 

Environmental assessment for the depleted uranium testing pro- 
gram at the Nevada Test Site by the United States Army 
Ballistics Research Laboratory, 18:13711 (R;US) 

Groundwater monitoring in the Savannah River Plant Low Level 
Waste Burial Ground, 18:12045 (R;US) 

Microbial aspects of gas generation from low level radioactive 
waste simulant, 18:12013 (R;GB) 

RCRA closure experience with radioactive mixed waste in the 
183-H Solar Evaporation Basins at the Hanford Site, 
18:12180 (R;US) 

The effect of an engineered closure cap on radon gas transport 
from a shallow land burial site, 18:11998 (R;US) 

Radioactive Waste Management 

National Low-Level Waste Management Program Radionuclide 
Report Series: Volume 1, Introduction, 18:12024 (R;US) 

National Low-Level Waste Management Program Radionuclide 
Report Series: Volume 2, Technetium-99, 18:12025 (R;US) 

National Low-Level Waste Management Program Radionuclide 
Report Series: Volume 3, Carbon-14, 18:12026 (R;US) 

National Low-Level Waste Management Program Radionuclide 
Report Series: Volume 4, lodine-129, 18:12027 (R;US) 

National profile on commercially generated low-level radioactive 
mixed waste, 18:12110 (R;US) 

Radioactive Waste Processing 

Development studies for treatment of ORNL low-level liquid 
waste using inorganic sorbents, 18:12086 (RA;XA) 

Greater-Than-Class C low-level radioactive waste treatment 
technology evaluation, 18:12030 (R;US) 

Treatment and conditioning of spent ion exchange resins from 
research reactors, precipitation sludges and other radioactive 
concentrates: Technical manual for the management of low 
and intermediate level wastes generated at small nuclear 
research centres and by radioisotope users in medicine, re- 
search and industry, 18:12090 (R;XA) 

Radioactive Waste Storage 
Radioactive mixed waste storage, 18:12187 (R;US) 
Resins 

Treatment and conditioning of spent ion exchange resins from 
research reactors, precipitation sludges and other radioactive 
concentrates: Technical manual for the management of low 
and intermediate level wastes generated at small nuclear 
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research centres and by radioisotope users in medicine, re- 
search and industry, 18:12090 (R;XA) 
Solidification 

Grout Treatment Facility dangerous waste permit application: 

Revision 2, Volume 1, 18:12031 (R;US) 
LOWER HYBRID CURRENT DRIVE 
Resistive flux saving and current profile control during lower hy- 
brid waves assisted current rise in TORE SUPRA, 18:14560 
(RA;FR) 
Studies of lower-hybrid-assisted current rampup in NET/ITER, 
18:14570 (RA;FR) 
Wave chaos and the LHCD efficiency, 18:14568 (RA;FR) 
LP-GAS 

See LIQUEFIED PETROLEUM GASES 
LUMINOUS FLUX DENSITY 

See ILLUMINANCE 
LUNGS 

"Hot” particles generated by the Chernobyl Nuclear Power Plant 
accident and their oncogenic hazard, 18:14002 (R;UA;In Rus- 
sian) 

Increased lung cancer risk from high radon concentrations in 
houses, 18:13999 (IA;AT;In German) 

Topography of pulmonary structure and function in man using 
positron emission tomography (PET) with special reference to 
methodology and normal physiology, 18:13921 (R;SE) 

LUTETIUM 176 

Importance of E2 transitions in calculating '75Lu(n,-y) isomer 

production, 18:14281 (RA;US) 
LUTETIUM SULFIDES 
High temperature rare earth and Si-Ge thermoelectric materials, 
18:13238 (R;US) 
LWGR TYPE REACTORS 
See also CHERNOBYLSK-1 REACTOR 
CHERNOBYLSK-2 REACTOR 
CHERNOBYLSK-4 REACTOR 
N-REACTOR 

Safety assessment of proposed improvements to RBMK nuclear 
power plants: Report of the IAEA extrabudgetary programme 
on the safety of RBMK nuclear power plants, 18:12549 (R;XA) 

LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 

B- radiation from tracer doses of 5*P induced massive apoptosis 

in a Burkitt's lymphoma cell line, 18:13998 (IA;AU) 
LYMPHOID CELLS 
See LYMPHOCYTES 


M CODES 
Documentation for MRISKIN: A modified version of RISKIN, a 
risk integration code for MACCS output, 18:12787 (R;US) 
M1-TRANSITIONS 
Polarization of x-ray emission lines from heliumlike scandium as 
a probe of the hyperfine interaction, 18:14451 (RA;US) 
M2-TRANSITIONS 
Polarization of x-ray emission lines from heliumlike scandium as 
a probe of the hyperfine interaction, 18:14451 (RA;US) 
MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Chemistry of coal-related microparticles: [Final report], 1 
September 1989-31 August 1992, 18:13302 (R;US) 
MAGNESIUM 
New research problems: Magnesium as a reactor component 
material, 18:12729 (R;US) 
MAGNESIUM ALLOYS 
New research problems: Magnesium as a reactor component 
material, 18:12729 (R;US) 
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MAGNESIUM CARBIDES 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical status 
report, October 1—December 31, 1992, 18:13306 (R;US) 

MAGNESIUM OXIDES 

Elastic properties of various ceramic materials, 
(R;DE;in German) 

Textured coatings from colloidal suspensions of faceted oxide 
microcrystals, 18:13165 (R;US) 

The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, February 28—May 27, 1991, 18:11656 (R;US) 

MAGNETIC CONFINEMENT 

Characteristics of ICR-produced peripheral plasma in the 
URAGAN-S3M torsatron, 18:14617 (R;UA) 

L-mode confinement model based on transport-MHD theory in 
tokamaks, 18:14640 (R;JP) 

MAGNETIC DIPOLE TRANSITIONS 

See M1-TRANSITIONS 

MAGNETIC FIELDS 

Calculation of electromagnetic fields in structures with complex 
geometry, 18:13528 (RA;RU;In Russian) 

Spectroscopic applications of spatial spin resonance of polar- 
ized neutron beams, 18:13630 (IA;AT;In German) 

The process of consensus on EMF: SAB review of the EPA draft 
document on EMF and cancer, 18:14022 (R;US) 

Wide-range magnetometer, 18:13645 (R;UA;In Russian) 

MAGNETIC FLUX 
Sensitivity of magnetic flux compression in cylindrical implo- 
sions to model parameters, 18:14457 (R;US) 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC QUADRUPOLE TRANSITIONS 
See M2-TRANSITIONS 
MAGNETIC SPECTROMETERS 

Does Saturne need a SPES 5, 18:13614 (R;FR) 

First results from the experiment to measure the mass of the 
neutrino, 18:14238 (RA;US) 

Study of high-density baryonic matter at the alternating gradient 
synchrotron, 18:14261 (RA;US) 

The magnetic field for the ZEUS central detector - analysis and 
correction of the field measurement, 18:13606 (R;DE;In Ger- 
man) 

MAGNETIC SURFACES 
Magnetic turbulence measurement from pellet striations: first 
comparison with energy transport, 18:14556 (RA;FR) 

MAGNETIC VORTICES 

See MAGNETIC FLUX 
MAGNETOHYDRODYNAMIC GENERATORS 

See MHD GENERATORS 
MAGNETOSPHERE 

See EARTH MAGNETOSPHERE 
MAGNETS 

See also PERMANENT MAGNETS 

Poly-coil design for a 60 tesla quasi-stationary magnet, 
18:13423 (R;US) 

The NHMFL 60 tesla, 100 millisecond pulsed magnet, 18:13424 
(R;US) 

[Molecular/polymeric magnetism]: 
(R;US) 

MAGNONS 

A symmetrical form for equations of a nonlinear spiral magnetic, 
18:14095 (R;UA;In Russian) 

Hydrodynamic asymptotics of Green functions in magnetics with 
spontaneously broken symmetry, 18:14094 (R;UA;In Russian) 

MAGNOX TYPE REACTORS 
Presentation of decay heat removal computer codes used for 
gas cooled reactors, 18:12544 (R;FR) 
MAHOGANY TREES 
See TREES 
MAIZE 

Effect and fate of lindane in maize plant, 18:13948 (R;DZ) 

Genetic effects of heavy ion irradiation in maize and soybean, 
18:13994 (IA;JP) 


18:13190 


Progress report, 18:13218 
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Nitrogen source and usage in northeast Arkansas, 18:13955 

(RA;US) 
MAMMARY GLANDS 
Energy and Technology Review, October-December 1992, 
18:13517 (R;US) 
MAN 
See also PERSONNEL 
Cancer risk as a radiation detriment, 18:14010 (R;Fl;in Finnish) 
MANGANESE 

Clean gasoline reforming with superacid catalysts: Final techni- 
cal report, September 25, 1990-September 24, 1992, 
18:11678 (R;US) 

Use of a fluidized-bed ion exchange system for removal of 
heavy metals from wastewaters, 18:13253 (RA;US) 

MANGANESE IONS 

Electron-ion interaction cross sections determined by x-ray 
spectroscopy on EBIT, 18:14443 (RA;US) 

[Aspects of photoionization of impurities and electron transfer in 
ionic crystals}: Final report, [September 1984—September 
1991], 18:13335 (R;US) 

MANGANESE OXIDES 

Kinetics of sorption of some long-lived fission products on inor- 

ganic sorbents, 18:13307 (RA;XA) 
MANIPULATORS 

A control structure for fault-tolerant operation of robotic manipu- 
lators, 18:13415 (R;US) 

Detailed solution to a complex kinematics chain manipulator, 
18:13413 (R;US) 

Numerical kinematic transformation calculations for a parallel 
link manipulator, 18:13414 (R;US) 

Probabilistic analysis of manipulation tasks: A research agenda, 
18:13435 (R;US) 

MANUFACTURING 

Flexible manufacturing system (FMS) evaluation: Final report, 
18:13695 (R;US) 

integrated Flexible Manufacturing Program for manufacturing 
automation and rapid prototyping, 18:13010 (R;US) 

MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MAPPING 
See also GENETIC MAPPING 
TOPOLOGICAL MAPPING 

A parallel Lanczos method for graph partitioning, 18:14747 
(RA;US) 

Communication reduction in parallel iterative linear system 
solvers on a distributed-memory multiprocessor, 18:14751 
(RA;US) 

MAPPING (TOPOLOGICAL) 

See TOPOLOGICAL MAPPING 
MARCOULE PHENIX REACTOR 

See PHENIX REACTOR 
MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 

See ACCIDENTS 
MARKET 

Analysis of GRi North American Regional Gas Supply-Demand 

Model, 18:11876 (RA;US) 
MARKET SHARES 
See MARKET 
MARSHES 
Six years of monitoring annual changes in a freshwater marsh 
with SPOT HRV data, 18:12689 (R;US) 
MASS RADIUS (NUCLEAR) 
See NUCLEAR RADII 
MASS SPECTROMETERS 

Linear electric field mass spectrometry, 18:13277 (PA;US) 

The gas filled separator as a separation method to detect 
transuranic elements, 18:13623 (R;DE;in German) 

MASS SPECTROSCOPY 

Compositional analyses of surfaces and thin films by electron 
and ion spectroscopies, 18:13273 (RA;US) 

Laser desorption in an ion trap mass spectrometer, 18:13272 
(R;US) 





Thermodynamic study contribution of U-Fe and U-Ga alloys by 
high temperature mass spectroscopy, and of the wetting of yt- 
trium oxide by uranium, 18:13084 (R;FR;In French) 

MASSACHUSETTS 

A discussion of the relationship between air quality, transpora- 
tion and future growth, 18:12958 (RA;US) 

Massachusetts alternative fuels demonstrating program sum- 
mary, 18:13029 (RA;US) 

MATERIALS 

See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
CARBONACEOUS MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
ENVIRONMENTAL MATERIALS 
GLAZING MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
HEAT RESISTANT MATERIALS 
LASER MATERIALS 
MATRIX MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 

Chemical Properties 
Irradiation performance, 18:11896 (RA;US) 
Combustion 
Flame structure of H2-NO2-argon laminar premixed flames, 
18:13368 (RA;US) 
Corrosion 
Corrosion, 18:12623 (RA;US) 
Corrosion Protection 
Interfacial microchemical characterization needs in surface pro- 
cessing, 18:13274 (RA;US) 
Corrosion Resistance 
Electrochemical deposition techniques, 18:13125 (RA;US) 
Electrodeposition 

Electrochemical deposition techniques, 18:13125 (RA;US) 

lon implantation 

High-energy ion implantation of materials, 18:13127 (RA;US) 

irradiation 

Irradiation performance, 18:11896 (RA;US) 

Lubrication 
Lubricating and wear surfaces, 18:13132 (RA;US) 
Mechanical Properties 

Corrosion, 18:12623 (RA;US) 

Irradiation performance, 18:11896 (RA;US) 

Mechanics of materials, 18:12445 (RA;US) 

Thermal and mechanical sciences, 18:13451 (RA;US) 

Processing 

Interfacial microchemical characterization needs in surface pro- 
cessing, 18:13274 (RA;US) 

Plasma-aided manufacturing, 18:13061 (RA;US) 

Radiation Heating 

Application of solar energy to surface modification processes, 

18:12357 (RA;US) 
Research Programs 

Fossil Energy Program semiannual progress report for October 
1991—March 1992, 18:11694 (R;US) 

Materials Sciences programs, Fiscal Year 1992, 18:13059 (R;US) 

Surface Treatments 

Application of solar energy to surface modification processes, 
18:12357 (RA;US) 

High-energy ion implantation of materials, 18:13127 (RA;US) 

Surface treatments with ion beam assisted deposition, 18:13128 
(RA;US) 

Wear Resistance 

Interfacial microchemical characterization needs in surface pro- 
cessing, 18:13274 (RA;US) 

Lubricating and wear surfaces, 18:13132 (RA;US) 


MATRICES 


MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (ENVIRONMENTAL) 

See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING 

Metallurgical Development Laboratory capacity and materials 
handling, 18:12734 (R;US) 

MATERIALS TESTING 

See also NONDESTRUCTIVE TESTING 

Testing technology, January 1993: A Sandia technology bul- 
letin, 18:13470 (R;US) 

MATERIALS WORKING 

GIFT-2D metal forming simulation code, 18:13082 (R;IT;In Italian) 

Numerical models for steel sheet deep-drawing simulation: De- 
velopments and experiences, 18:13081 (R;IT) 

MATHEMATICAL LOGIC 
See also ALGORITHMS 
FUZZY LOGIC 
Algorithms for optimal redundancy allocation, 18:12655 (R;US) 
MATHEMATICAL MANIFOLDS 
The Lip microbundle representation theorem, 18:14057 (R;XA) 
MATHEMATICAL MODELS 
See also CLIMATE MODELS 
FLOW MODELS 
PARTICLE MODELS 

Equivalence and similarity of pairs of multiparameter matrices 
over the ring R = C[z;,2Z2,-- -Zn] arising in modelling and simu- 
lation of dynamic systems, 18:14756 (RA;US) 

Interatomic interactions in bee and fec lattices of transition met- 
als, 18:14373 (R;UA;In Russian) 

Knowledge bases for modelisation of industrial plants, 18:14721 
(R;FR;In French) 

Predictive modeling of particle-laden, turbulent flows: Quarterly 
progress report No. 1, September 1—December 1, 1992, 
18:13457 (R;US) 

Scaleup tests and supporting research for the development of 
duct injection technology: Topical report No. 7, Task 4.1: Test- 
ing of first generation mathematical model predictions; Topical 
report No. 8, Task 4.2: Testing of second generation mathe- 
matical model predictions, Duct Injection Test Facility, 
Muskingum River Power Plant, Beverly, OH, 18:12411 (R;US) 

MATHEMATICAL SPACE 
On a p-Adic metrical dimension of space, 18:14144 (R;RU) 
MATHEMATICS 
See also ALGEBRA 
GROUP THEORY 
NUMERICAL ANALYSIS 
STATISTICS 

Some relative extensions and their integral bases, 18:14060 

(R;XA) 
MATRICES 

See also KOBAYASHI-MASKAWA MATRIX 

A regional inverse eigenvalue problem: Solution with application 
in control theory, 18:14052 (R;XA) 

H-splittings and two-stage iterative methods for linear systems, 
18:14754 (RA;US) 

Iterative approaches in solving a 3-D complex vector Helmholtz 
equation, 18:14771 (RA;US) 

On the real symmetric inverse eigenvalue problem, 18:14053 
(R;XA 

PCG: A skis package for the iterative solution of linear sys- 
tems on scalar, vector and parallel computers, 18:14794 (R;US) 
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Workshop on C++ for scientific computing SIAM Copper Moun- 
tain conference on iterative methods, Copper Mountain, 
Colorado, April 9-14 1992, 18:14757 (RA;US) 

MATRIX MATERIALS 
Cemented medium and low level waste matrix tomography: 
RATS simulation code, 18:12281 (R;IT;In Italian) 
MAXWELL DISTRIBUTION 
See BOLTZMANN STATISTICS 
MAXWELL STATISTICS 
See BOLTZMANN STATISTICS 
MAXWELL VELOCITY DISTRIBUTION 
See BOLTZMANN STATISTICS 
MAXWELL-BOLTZMANN DISTRIBUTION 
See BOLTZMANN STATISTICS 
MAXWELL-BOLTZMANN STATISTICS 
See BOLTZMANN STATISTICS 
MEASURED VALUES 
See DATA 
MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 
MEASURING INSTRUMENTS 
See also ANEMOMETERS 
CALORIMETERS 
FLUORIMETERS 
RADIATION DETECTORS 
RADIOMETRIC GAGES 
SPECTROMETERS 

Atomic physics of multiply charged krypton ions, 18:14368 
(RA;US) 

Energy and Environment: A Sandia Technology Bulletin, 
November 1992, 18:13690 (R;US) 

Instrumentation and nondestructive evaluation, 
(RA;US) 

Lecture note on circuit technology for high energy physics ex- 
periment, 18:13643 (R;JP) 

Low-temperature aluminum-opacity measurements on the Nova 
laser, 18:13493 (RA;US) 

Major causes of distortion in nuclear-test canisters, 18:13717 
(RA;US) 

Measurements of stark broadening in hot, dense plasma, 
18:14651 (RA;US) 

Upgrade of level instruments in inactive liquid low-level waste 
tanks at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee: Environmental Restoration Program, 18:12112 (R;US) 


18:13605 


MEAT 
Irradiation of poultry meat and its products: A compilation of tech- 
nical data for its authorization and control, 18:13928 (R;XA) 
MECHANICAL SHAFTS 
Improved technologies for manufacturing of pump shafts for nu- 
clear applications to enhance fatigue strength capabilities 
(Paper No. 7.1), 18:13420 (IA;IN) 
MECHANICAL STRUCTURES 
See also BELLOWS 
Stability analysis and modeling of rotating flexible structures, 
18:14107 (R;US) 
MECHANICAL VIBRATIONS 
Experiments on vibro-impact dynamics of loosely supported 
tubes under harmonic excitation, 18:13452 (R;FR) 
Neutron reflectometry with ROG and mechanical vibrations, 
18:13584 (R;NL) 
Non-linear vibrations induced by fluidelastic forces in tube bun- 
dies, 18:13453 (R;FR) 
Parallel processor for real-time structural control, 18:14798 
(R;US) 
Random excitation of heat exchanger tubes by two-phase 
cross-flows, 18:13454 (R;FR) 
SINBAD, a data base for PWR internals vibratory monitoring, 
18:12472 (R;FR) 
MEDICAL CENTERS 
See MEDICAL ESTABLISHMENTS 
MEDICAL ESTABLISHMENTS 


Measurement of gaseous I|-131 in therapy stations, 18:14000 
(IA;AT;In German) 
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MEDICINE 
See also NUCLEAR MEDICINE 
42nd annual convention of the Austrian Physical Society, 
September 21st-25th 1992, Vienna Technical University, 
18:14707 (I;AT;In German, English) 
MEDICINES 
See DRUGS 


MELANOCYTES 
See ANIMAL CELLS 
MELTDOWN 

A sensitivty study on the long-term-development of thermohy- 
draulic data in a PWR-containment after a core-melt accident, 
18:12835 (RA;DE;In German) 

Allowance for severe accidents in design, 18:12464 (R;FR) 

BETA test related materials investigations. Chemical analyses 
for the BETA-tests, 18:12821 (RA;DE;In German) 

Contain code applications for an improved containment concept 
of future light water reactors, 18:12832 (RA;DE) 

Containment design and load carrying capacity, 18:12836 
(RA;DE;In German) 

Core meltdown experiments BETA, 18:12820 (RA;DE) 

Core-melt behavior in a LWR-containment, 18:12819 (RA;DE;In 
German) 

Documentation for MRISKIN: A modified version of RISKIN, a 
risk integration code for MACCS output, 18:12787 (R;US) 

Filter development for an improved containment concept, 
18:12834 (RA;DE;In German) 

Investigation of hydrogen-deflagratior/-detonation, 18:12828 
(RA;DE) 

Investigation of the dynamic loading of the reactor pressure ves- 
sel head caused by a steam explosion; model experiments 
BERDA, 18:12827 (RA;DE;In German) 

Long term coolability of a core melt, 18:12830 (RA;DE;In German) 

Measurement of gas composition in CORA experiments, 
18:12818 (RA;DE;in German) 

Mechanical and chemical behavior of LWR fuel rod bundles, 
18:12816 (RA;DE;In German) 

Out-of-pile bundle experiments for the investigation of severe 
fuel damage (CORA-program): Test CORA-13, 18:12815 
(RA;DE;In German) 

Post-test examination and evaluation of the CORA experiments, 
18:12817 (RA;DE;In German) 

Research work for improving LWR safety. 1991 annual report, 
18:12814 (R;DE;In German) 

Retaining of a core-melt in a porous structure, 18:12831 
(RA;DE;In German) 

Thermal-hydraulic investigations on passive containment- 
cooling (PASCO-program), 18:12833 (RA;DE;In German) 

MEMBER STATES 

Communication received from the Member States of the Euro- 
pean Community regarding the provision of certain additional 
information on production, inventories and international trans- 
fers of nuclear material and on exports of certain relevant 
equipment and non-nuclear material, 18:12271 (R;XA) 

MEMBRANES 

See also CELL MEMBRANES 

A comparison of reverse osmosis membrane cleaning methods, 
18:12201 (R;US) 

Adsorption of radionuclides on oxide sorbents and impregnated 
porous membranes under high temperature conditions, 
18:12479 (RA;XA) 

Silica membranes for hydrogen separation in coal gas process- 
ing: Final report, January 1993, 18:11665 (R;US) 

MEMORY DEVICES 

Storage systems for national information assets: A collaborative 

research project, 18:14806 (R;US) 
MERCAPTANS 
See THIOLS 


MERCURY 


Analysis of mercury in environmental samples, 18:13266 
(I;PE;In Spanish) 

Behavior of mercury, lead, cesium, and uranyl ions on four SRS 
soils, 18:13869 (R;US) 





Bounding estimate of DWPF mercury emissions, 18:12210 
(R;US) 

Intercomparison of methods for the determination of mercury 
deposition to convention waters: Report prepared for the 
Paris Commission, 18:13745 (R;SE) 

PHEF HEME performance, 18:12208 (R;US) 

Superdeformation in the Hg-Tl-Pb region, 18:14341 (RA;US) 

MERCURY 192 
Feeding and decay of superdeformed states, 18:14266 (R;US) 


MESON EXCHANGE 
See BOSON-EXCHANGE MODELS 


MESON FACTORIES 

Bunch-motion feedback for B-factories, 18:13547 (R;US) 

General B factory design considerations, 18:13514 (R;US) 

Higher order mode damping studies on the PEP-I! B-Factory RF 
cavity, 18:13589 (R;US) 

Proceedings of B Factories, the state of the art in accelerators, 
detectors and physics, 18:13515 (R;US) 

RF cavity development for the PEP-II B factory, 18:13590 (R;US) 


MESON RESONANCES 
See MESONS 


MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 


MESONS 
See also BEAUTY MESONS 
X-1935 MESONS 
Electron Scattering, 18:14290 (RA;US) 


METABOLITES 
D-erythroascorbic acid: Its preparations, chemistry, and 
metabolism (fungi and plants): Final report, 18:13913 (R;US) 
METAGALAXY 
See UNIVERSE 


METALLOIDS 
See SEMIMETALS 


METALS 

See also ACTINIDES 
ALUMINIUM 
BISMUTH 
CADMIUM 
INDIUM 
LEAD 
MERCURY 
THALLIUM 
TRANSITION ELEMENTS 
ZINC 

A method of influence regions in the theory of vacancy swelling 
of metals, 18:13118 (R;UA;in Russian) 

Accelerated life testing of devices with S/S, S/L, and S/G inter- 
faces, 18:13469 (RA;US) 

Compilation of temperature factors of cubic compounds, 
18:13278 (R;PK) 

Computer simulation of void formation in residual gas atom free 
metals by dual beam irradiation experiments, 18:14513 (IA;JP) 

Laser cutting with chemical reaction assist, 18:13427 (PA;US) 

Materials Interface Interactions Test (MIIT) details and observa- 
tions on in situ sample retrievals and test termination, 
18:12144 (R;US) 

Metal ion implantation for large scale surface modification, 
18:14521 (R;US) 

Polymer-metal(oxide) interfaces, 18:13242 (RA;US) 

Study of low frequency oscillations exited in vapor-plasma chan- 
nel of metallic target during electron-beam welding, 18:13112 
(IA;RU;In Russian) 

Targets for nuclear-physical investigations, 18:13122 (R;UA;In 
Russian) 

Temperature-dependent electrical conductivity of soda-lime 
glass, 18:13247 (R;US) 

Tribology, 18:13058 (RA;US) 

METEOROLOGY 

Use of the 1991 ASCOT field study data in a mesoscale model 
employing a four-dimensional data assimilation technique, 
18:14045 (R;US) 


METHYL ALCOHOL 


METHANE 

Acorrelated K-distribution model of the heating rates for H2O and 
a molecular mixture in the 0-2500 cm—' wavelength region in 
the atmosphere between 0 and 60 km, 18:13761 (R;US) 

Advanced NMR-based techniques for pore structure analysis of 
coal: Quarter report No. 4, 1 October 1992-30 December 
1992, 18:11711 (R;US) 

Autoignition of methane and simulated natural gas in a diesel 
environment, 18:13386 (RA;US) 

COz - based thermometry of supercritical water oxidation, 
18:13402 (RA;US) 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical status 
report, October 1i—-December 31, 1992, 18:13306 (R;US) 

Development of biological coal gasification (MicGAS process): 
Nineth quarterly report, [July-September 1992], 18:11657 
(R;US) 

Direct methane conversion to methanol: Quarterly project status 
report, July 1, 1992—September 30, 1992, 18:12314 (R;US) 
Ignition of methane and methanol hydrothermal diffusion flames, 

18:13401 (RA;US) 

In situ bioremediation of trichloroethylene-contaminated water by 
a resting-cell methanotrophic microbial filter, 18:13831 (R;US) 

Numerical simulations for the in situ bioremediation demonstra- 
tion at Savannah River: Presentation of the model, 18:13810 
(R;US) 

Rio Vista gas leak study: Belleaire Gas Field, California: Topical 
report, April 1989-January 1991, 18:11881 (R;US) 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly technical progress report, September 8, 1992— 
November 30, 1992, 18:12318 (R;US) 

Theoretical studies of surface reactions on metals and elec- 
tronic materials: Progress report, October 1, 1990—January 
31, 1993, 18:13295 (R;US) 

Trends '91: A compendium of data on global change— 
highlights, 18:13812 (R;US) 


Turbulence-chemistry interactions in nonpremixed jet flames of 
air-diluted methane, 18:13369 (RA;US) 


METHANOGENIC BACTERIA 
See also CLOSTRIDIUM ACETOBUTYLICUM 
Development of biological coal gasification (MicGAS process): 
Nineth quarterly report, [July-September 1992], 18:11657 
(R;US) 


METHANOL 

A novel process for methanol synthesis: Progress report, June 
1, 1992—-August 31, 1992, 18:12321 (R;US) 

COz2 - based thermometry of supercritical water oxidation, 
18:13402 (RA;US) 

Design of a high activity and selectivity alcohol catalyst: Eighth 
quarterly report, May 7, 1992—August 7, 1992, 18:12328(R;US) 

Design of a high activity and selectivity alcohol catalyst: Sev- 
enth quarterly report, February 7, 1992-May 7, 1992, 
18:12327 (R;US) 

Design of a high activity and selectivity alcohol catalyst: Sixth 
quarterly report, November 7, 1991-February 7, 1992, 
18:12326 (R;US) 

Direct methane conversion to methanol: Quarterly project status 
report, July 1, 1992—September 30, 1992, 18:12314 (R;US) 
Fuel and power coproduction - the Integrated Gasification/Liquid 
Phase Methanol (LPMEOH™) Demonstration Project, 

18:11699 (RA;US) 

Ignition of methane and methanol hydrothermal diffusion flames, 
18:13401 (RA;US) 

The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, November 27, 1991—February 27, 1992, 
18:13257 (R;US) 

Theoretical investigations in kinetics, 18:13365 (RA;US) 


METHIONINE 
L-'1C-methionine remote controlled synthetic system, 18:13349 
(\A;JP) 


METHYL ALCOHOL 
See METHANOL 
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METHYL-FUEL 


METHYL-FUEL 
See ALCOHOLS 
METHANOL 

METHYLAMINE 

[Bond selective chemistry beyond the adiabatic approximation]: 
Technical progress report, September 15, 1992—June 14, 
1993, 18:13294 (R;US) 

METHYLBENZENE 
See TOLUENE 
METHYLMERCAPTOAMINOBUTYRIC ACID 
See METHIONINE 
METHYLTHIOAMINOBUTYRIC ACID 
See METHIONINE 
METROPOLITAN AREAS 
See URBAN AREAS 
MEXICAN TRIGA-MARK-3 REACTOR 
See TRIGA-3-SALAZAR REACTOR 
MEXICO 

Integrated management of fruit flies, 18:13964 (AV;XA;In Span- 
ish) 

Mexican medfly programme, 
Spanish) 

MHD GENERATOR CFFF 

Disposition of chlorine-containing species in an MHD coal-fired 
flow facility, 18:12961 (R;US) 

Evaluation of a candidate material for a coal-fired magnetohy- 
drodynamic (MHD) high temperature recuperative air heater, 
18:12963 (R;US) 

The magnetohydrodynamics Coal-Fired Flow Facility: Technical 
progress report, April 1, 1992—June 30, 1992, 18:12960 (R;US) 

The magnetohydrodynamics Coal-Fired Flow Facility: Technical 
progress report, January 1, 1992—March 31, 1992, 18:12959 
(R;US) 

The magnetohydrodynamics Coal-Fired Flow Facility: Technical 
progress report, July 1, 1992—September 30, 1992, 18:12962 
(R;US) 

MHD GENERATORS 

Optical diagnostics in supersonic plasma flows: Purging fluid ef- 
fects, 18:11768 (R;US) 

Three-dimensional isothermal flow simulations of an MHD sec- 
ondary combustor, 18:12964 (R;US) 

MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICROANALYSIS 

See also ION MICROPROBE ANALYSIS 

Multi-dimensional microanalysis of masklessly implanted atoms 
using focused heavy ion beam, 18:14476 (IA;JP) 

Temperature dependent sensor response caused by polymer- 
solvent interactions, 18:13281 (R;US) 

MICROBIAL ENHANCED OIL RECOVERY 

See MICROBIAL EOR 

MICROBIAL EOR 

A study of the interactions between microorganisms, microbial 
by- products, and oil-bearing formation materials: Final re- 
port, 18:11842 (R;US) 

Enhanced oil recovery and applied geoscience research pro- 
gram: [Quarterly] report, July 1—September 30, 1992, 
18:11848 (R;US) 

Microbial enhanced oil recovery research: Annex 5, Summary 
annual report, 18:11830 (R;US) 

Microbial enhanced oil recovery research: Annex 5, Summary 
annual report 1990-1991, 18:11831 (R;US) 

Microbial enhanced oil recovery research: Annex 5, Summary 
annual report, 1991-1992 (Peptides), 18:11832 (R;US) 

Quantitation of microbial products and their effectiveness in en- 
hanced oil recovery: Quarterly technical progress report, 
October 16, 1992—January 16, 1993, 18:11841 (R;US) 

MICROBIAL FLORA 
See MICROORGANISMS 
MICROCOMPUTERS 
See also PERSONAL COMPUTERS 
Functional analysis of controbloc incidents, 18:12463 (R;FR) 


18:13965 (AV:XA;In English, 
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MICROELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
MICROPROCESSORS 
Infrared vacuum soldering process for thick-film hybrid microcir- 
cuits: Final report, 18:13484 (R;US) 
MICROEMULSION FLOODING 
Part Il. EOR field case histories, 18:11862 (RA;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 

See also BACTERIA 

Influence of microbial activities on the mobility of technetium 
and selenium, 18:12065 (RA;DE;In German) 

MICROPROCESSORS 

See also APPLE COMPUTERS 

Image and data handling, 18:14805 (RA;US) 

The spreadsheet connection: Gospel’s data base and calcula- 
tional tool for analysis of radiochemical diagnostics, 18:13719 
(RA;US) 

MICROWAVE DISCHARGES 
See HIGH-FREQUENCY DISCHARGES 
MICROWAVE EQUIPMENT 

Application of AMOS code to the design of complex structures 
used for selective microwave absorption and transmission, 
18:13439 (R;US) 

MICROWAVE HEATING 
Generalized pulse-spectrum technique for solving inverse prob- 
lems in microwave heating, 18:14765 (RA;US) 

MID-ATLANTIC REGION 

See USA 
MIDWEST REGION 

See USA 
MIGRATION (RADIONUCLIDE) 

See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 

See also ORDNANCE 

Interagency Advanced Power Group Steering Group meeting 
minutes, 18:13693 (R;US) 

Military robotic technologies, 18:13705 (R;US) 

MILITARY FACILITIES 

Freihoelser Forst Local Training Area rehabilitation project: Fi- 
nal report, 18:13775 (R;US) 

Minimal Technologies Application Project, Hohenfels Training 
Area, Germany: Final report, 18:13777 (R;US) 

Naval Undersea Warfare Center Division Newport utilities me- 
tering, Phase 1, 18:13019 (R;US) 

Range 8C Rehabilitation Demonstration Project, Hohenfels 
Training Area, Germany: Final report, 18:13776 (R;US) 

MILITARY STRATEGY 
Special Operations forces mission planning, 18:13692 (R;US) 
MILK 

Analysis of powdered milk by PIXE (Proton Induced X-ray Emis- 
sion), 18:13265 (1;MX;In Spanish) 

Determination of radionuclides and pathways contributing to 
dose in 1945: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 003, 
18:13973 (R;US) 

Determination of the contribution of livestock water ingestion to 
dose from the cow-milk pathway: Hanford Environmental 
Dose Reconstruction Project: Dose code recovery activities, 
Calculation 002, 18:13971 (R;US) 

Determination of the spatial resolution required for the HEDR 
dose code: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 007, 
18:13975 (R;US) 

Environmental! surveillance data report for the first quarter of 
1992, 18:13813 (R;US) 

Savannah River Site radioiodine atmospheric releases and off- 
site maximum doses, 18:14008 (R;US) 

MILL TAILINGS 

Alternative geochemical barrier materials, 18:12242 (R;US) 

Comment and response document on the final remedial action 
plan and site design for stabilization of the inactive Uranium 
Mill Tailings Site at Lakeview, Oregon, 18:12236 (R;US) 





Data for surface ionization and complexation modeling, 
18:13883 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive Uranium Mill Tailings Site at Salt Lake City, 
Utah, 18:12230 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings site at Ambrosia Lake, 
New Mexico: Volume 1, Text, Appendices A, B, and C: Final 
report, 18:12240 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings site at Ambrosia Lake, 
New Mexico: Volume 3, Appendix F, Final plans and specifi- 
cations: Final report, 18:12241 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lowman, Idaho: Remedial 
action selection report for the Lowman UMTRA project site, 
Idaho: Final report, 18:12237 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lowman, Idaho: Appendix 
B: Attachment 3, Groundwater hydrology report: Final report, 
18:12238 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
1, Text and appendices A through D: Final report: Revision 1, 
18:12233 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Riverton, Wyoming: Final 
report, 18:12232 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
2, Appendices E through G: Final report: Revision 1, 
18:12234 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive uranium mill tailings site at Lowman, Idaho: Attach- 
ment 2, Geology report: Final report, 18:12239 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
3, Attachments A and B to Appendix F: Final report: Revision 
1, 18:12235 (R;US) 

MINE-MOUTH GENERATING PLANTS 

See COAL MINES 

FOSSIL-FUEL POWER PLANTS 
MINERAL WOOL 

Coal-fired vitrification process for recycling boiler fly ash, 

18:12392 (RA;US) 
MINERALS 

Effects of catalytic mineral matter CO/COz ratio on temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 1, October-December 1989, 18:11788 (R;US) 

Effects of catalytic mineral matter on CO/COz ratio, temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 3, Aprit-June 1990, 18:11789 (R;US) 

Effects of catalytic mineral matter on CO/COz ratio, temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 2, January—March 1990, 18:11791 (R;US) 

Health risk assessment of irradiated topaz, 18:14007 (R;US) 

MINERS 

Early lung cancer detection in uranium miners with abnormal 
sputum cytology: Technical progress report, July 31, 1991— 
July 31, 1992, 18:12226 (R;US) 

MIR ORBITAL STATION 

Radiation measurement in the MIR orbital station, 18:14001 

(IA;AT;in German) 
MIRRORS 

See also LASER MIRRORS 

Suppression of preheat in laser-produced plasmas using a 
plasma mirror, 18:13494 (RA;US) 

MISCIBILITY 

See SOLUBILITY 
MISSILES 

Pyroshock: Bibliography, 18:13706 (R;US) 
MISSING-MASS SPECTROMETERS 

Design and calibration of time of flight neutral particle analyser 
with noise rejection capability, 18:14542 (R;IT) 


MOLECULES 


MISSION ANALYSIS 
Special Operations forces mission planning, 18:13692 (R;US) 
MIXED OXIDE FUELS 

Behavior of mixed-oxide fuel elements during an overpower 
transient, 18:12788 (R;US) 

Reprecipitation from MOX fuel solutions, and analysis of mi- 
croparticle formation within the PUREX process. Final report, 
18:11974 (1;DE;in German) 

Thermal scattering cross-section of light water and reactivity 
temperature coefficient for UO2 and UO2-PuO. water moder- 
ated lattices, 18:12462 (R;FR) 

MIXING 

The modeling of complex continua: Fundamental obstacles and 

grand challenges: Annual progress report, 18:14724 (R;US) 
MIXTURES 

See also SOLUTIONS 

Instantaneous spatial structure of a confined swirling flow after a 
sudden expansion, 18:13393 (RA;US) 

Studies of the analyte-carrier interface in flow injection analysis: 
Final report, June 1, 1987—January 31, 1992, 18:13254 (R;US) 

MM-0011 
See NICKEL BASE ALLOYS 
MOBILE REACTORS 

See also SPACE POWER REACTORS 

Preliminary thermalhydraulics analysis of the AMPS-100 reactor 
using RELAPS/MOD2 and COBRA-4, 18:12588 (IA;CA) 

MOCHOVCE-1 REACTOR 

Possible funding of power generation projects in the Slovak Re- 
public by the Investment and Development Bank, Bratislava, 
18:12602 (RA;CS;In Slovak) 

Proceedings of the 1st French-Czechoslovak conference on en- 
ergy utilization, 18:12443 (R;CS;In Czech, Slovak) 

MODELS (FLOW) 

See FLOW MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PARTICLE) 

See PARTICLE MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (SCALE) 

See SCALE MODELS 
MODERATING RATIO 

Perspectives on innovative fuel and associated core physics, 
18:12508 (RA;XA) 

MOESSBAUER EFFECT 

Inelastic scattering in condensed matter with high intensity 
Moessbauer radiation: Final technical report, December 1, 
1989-November 30, 1992, 18:14461 (R;US) 

MOLECULAR BEAMS 

C.A.R.S. monitor of laser induced dissociation of molecules and 
clusters in supersonic jet, 18:13258 (R;IT) 

Lineshape in Laval molecular beam and pressure broadening of 
N2O transition lines, 18:14083 (R;IT) 

MOLECULAR BIOLOGY 
Experiments in search of the origin of biomolecular asymmetry, 
18:14365 (RA;XA) 
MOLECULAR IONS 
Stability of ionized van der Waals clusters, 18:14413 (RA;CS) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULE-MOLECULE COLLISIONS 

Experimental state-to-state rotational energy transfer rates in 

No-Nz collisions: Comparison with theory, 18:14377 (RA;US) 
MOLECULES 

Bimolecular reaction dynamics from photoelectron spectroscopy 
of negative ions, 18:13327 (R;US) 

Conference on chemical evolution and the origin of life: Sum- 
maries, 18:13989 (1;XA) 

Detection of excited-state absorptions in gases using an 
induced-grating technique, 18:14383 (RA;US) 

Energy transfer properties and mechanisms: Technical progress 
report, 18:14402 (R;US) 
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MOLECULES 


Intermolecular vibrational coupling in van der Waals complexes: 
Effect on stability and IR spectra, 18:13360 (RA;US) 

Quantum Monte Carlo calculations of vibrational states using 
massively parallel computers, 18:14799 (RA;US) 

MOLTEN CARBONATE FUEL CELLS 

Characterization of MCF cathode by means of electrochemical 
impedance spectroscopy, 18:12977 (R;IT) 

Molten carbonate fuel cell characterization: Electrical character- 
istics determination and experimental results, 18:12976 
(R;IT;In Italian) 

Simulated coal-gas-fueled molten carbonate fuel cell develop- 
ment program: Topical report: Cathode compatibility tests, 
18:12974 (R;US) 

Strategic planning for molten carbonate fuel cell development 
and commercialization, 18:12975 (R;US) 

MOLTEN SALT FUELED REACTORS 
[Fission Working Group — Molten salt reactors], 18:12700 (R;US) 
MOLYBDATES 

[Band electronic structures and crystal packing forces]: Progress 

report, [March 1992—February 1993], 18:13217 (R;US) 
MOLYBDENUM 

Alternative geochemical barrier materials, 18:12242 (R;US) 

Internal friction measurements of Mo after low temperature 2 
MeV electron irradiation, 18:14512 (IA;JP) 

Magnetic excitations in antiferromagnetically coupled superiat- 
tices: Fe/Mo and Fe/Cr, 18:13063 (R;US) 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
October-December 1992, 18:11689 (R;US) 

Resonance ionization of sputtered atoms: Progress toward a 
quantitative technique, 18:14453 (R;US) 

Surface and interface electronic structure: Sixth year activity re- 
port: [Annual progress report], December 1, 1991—November 
30, 1992, 18:13078 (R;US) 

Surface and interface electronic structure: Three year activity 
report: [Annual progress report], December 1, 1989- 
November 30, 1992, 18:13079 (R;US) 

MOLYBDENUM IONS 

Dielectronic recombination measurements at EBIT, 18:14439 

(RA;US) 
MOLYBDENUM OXIDES 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly technical progress report, September 8, 1992— 
November 30, 1992, 18:12318 (R;US) 

MOLYBDENUM SILICIDES 

On fragile-plastic transition in silicides of refractory metals, 

18:13115 (R;UA;In Russian) 
MOLYBDENUM SULFIDES 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, September 1992- 
November 1992, 18:11688 (R;US) 

MONITORED RETRIEVABLE STORAGE 
Mescalero Apache Tribe Monitored Retrievable Storage (MRS): 
Phase 1 feasibility study report, 18:12033 (R;US) 
MONITORING 
See also AIR POLLUTION MONITORING 
LOOSE PARTS MONITORING 
RADIATION MONITORING 
Advanced Coal Conversion Process Demonstration Project: En- 
vironmental Monitoring Plan, 18:11627 (R;US) 

MONITORING (RADIATION) 

See RADIATION MONITORING 
MONITORING NETWORK 

See MONITORING 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS 

APS high heat load monochromator, 18:13550 (R;US) 

Raytracing results for beamline 6.1, 18:13559 (R;GB) 

Tunable double monochromator for high-resolution X-ray, inte- 
grated reflectivity measurements, 18:13661 (RA;US) 
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MONOCRYSTALS 
A summary of critical issues for application of organized molec- 
ular assemblies at surfaces, 18:13129 (RA;US) 
Organized molecular assemblies, 18:13133 (RA;US) 
Program-apparatus complex for investigation of x- and 7+- 
radiations generated by relativistic electrons in crystals, 
18:13644 (R;UA;In Russian) 
MONOSACCHARIDES 
D-erythroascorbic acid: ts preparations, chemistry, and 
metabolism (fungi and plants): Final report, 18:13913 (R;US) 
MONTAN WAXES 
See WAXES 
MONTE CARLO METHOD 
Lattice gauge theory, 18:14119 (RA;US) 
MOON 
A mission concept for near term Lunar exploration, 18:12922 
(R;US) 
MORSLEBEN SALT MINE 
Corrosion investigations and their evaluation on a laboratory 
scale and in connection with a rock salt borehole experiment, 
18:12062 (RA;DE;In German) 
Morsleben safety analysis, 18:12078 (RA;DE;In German) 
MORTARS 
Investigations of salt mortar containing saliferous clay, 18:13224 
(R;DE) 
MOS TRANSISTORS 
Single event upsets on 64k-static rams by *5*Cf fission particles 
and ®°Co gamma-rays, 18:14511 (IA;JP) 
MOTION DETECTION SYSTEMS 
An evaluation of interior video motion detection systems, 
18:13689 (R;US) 
MOTOR VEHICLE OPERATORS 
A heat transfer analysis of a mobile vehicle radiation-shielded 
operator compartment, 18:13438 (R;US) 
MOTORS 
See also ELECTRIC MOTORS 
Energy conservation in station auxiliary drives (Paper No. 6.3), 
18:12600 (IA;IN) 
MULTIPHASE FLOW 
Ultrasonic rate measurement of multiphase flow, 18:11835 
(R;US) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MUNICIPAL WASTES 
Interstate waste transport — Emotions, energy, and environ- 
ment, 18:13015 (R;US) 
MUNITIONS 
See ORDNANCE 
MUON BEAMS 
The muon collider (Sandro’s snake), 18:13498 (R;US) 
MUON REACTIONS 
Target dependence of R measured in deep inelastic muon scat- 
tering, 18:14308 (R;FR) 
MUON-CATALYZED FUSION 
Energy related applications of elementary particle physics: Final 
report, 18:14538 (R;US) 
MUONS 
See also MUONS PLUS 
Research and development for a di-muon detector, 18:13671 
(RA;US) 
MUONS PLUS 
Study of electroweak interactions, 18:14167 (R;US) 
MUSCLES 
Initial experiments with a myoelectric-based muscle sensor, 
18:13409 (R;US) 
MUSCULAR TISSUE 
See MUSCLES 
TISSUES 





MUTAGEN SCREENING 
Improved mutagen testing systems in mice: 
18:14016 (R;US) 
MWD SYSTEMS 
TRU VU rig instrumentation: [Final report], 18:11846 (R;US) 


Final reporte 


N 


N-REACTOR 
Effluent Stream Characterization, 18:12777 (R;US) 
NAPHTHA 

Clean gasoline reforming with superacid catalysts: Final techni- 
cal report, September 25, 1990-—September 24, 1992, 
18:11678 (R;US) 

NARORA-1 REACTOR 

Fire sealing and fire barriers for cable penetrations at NAPP 
(Paper No. 1.3), 18:12569 (IA;IN) 

Power evacuation and integrated operation of NAPP 235 MWe 
units with northern grid system (Paper No. 4.11), 18:12599 
(IA;IN) 

Standardisation of core simulation model for PHWRS, 18:12563 
(IA;CA) 

NARORA-2 REACTOR 

Fire sealing and fire barriers for cable penetrations at NAPP 
(Paper No. 1.3), 18:12569 (IA;IN) 

Narora Atomic Power Station commissioning experience on 
NAPP-2 electrical system (Paper No. 4.2), 18:12571 (IA;IN) 

Power evacuation and integrated operation of NAPP 235 MWe 
units with northern grid system (Paper No. 4.11), 18:12599 
(IA;IN) 

NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATURAL GAS 

See also LIQUEFIED NATURAL GAS 

Analysis of GRI North American Regional Gas Supply-Demand 
Model, 18:11876 (RA;US) 

Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report nine, 
Development costs of undeveloped nonassociated gas re- 
serves in selected countries, 18:13005 (R;US) 

Assumptions for the Annual Energy Outlook 1993 (Contains 
mode! documentation and regional maps.), 18:12942 (R;US) 

Autoignition of methane and simulated natural gas in a diesel 
environment, 18:13386 (RA;US) 

Catalytic conversion of light alkanes: Quarterly progress report, 
April 1i—June 30, 1992, 18:12311 (R;US) 

Interpretation of in-situ rock stresses at the Roeda Sten Rock 
Laboratory (RSRL), 18:11884 (R;SE) 

NGVs - a national perspective, 18:13022 (RA;US) 

Natural gas as fuel for Savannah River Plant, 18:12433 (R;US) 

Natural gas monthly, January 1993, 18:11877 (R;US) 

Polaroid Corporation natural gas vehicle pilot program, 
18:13030 (RA;US) 

Rock engineering evaluation of the site conditions at the Roeda 
Sten Rock Laboratory (RSRL), 18:11883 (R;SE) 

Rock mechanical consequences of refrigeration of cavern B in 
Roeda Sten, 18:11885 (R;SE) 

Supply and infrastructure, 18:13027 (RA;US) 

NATURAL GAS DEPOSITS 

Analysis of GRI North American Regional Gas Supply-Demand 
Model, 18:11876 (RA;US) 

Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report nine: 
Development costs of undevelopmented nonassociated gas 
reserves in selected countries, 18:11823 (R;US) 

Comparison study of hydraulic fracturing models — Test case: 
GRI Staged Field Experiment No. 3, 18:11875 (R;US) 

Reserves in western basins: Fifth quarterly progress report, 
18:11874 (R;US) 

NATURAL GAS DISTRIBUTION SYSTEMS 

A chipless pipe cutter, 18:11880 (R;US) 

Analysis of GRI North American Regional Gas Supply-Demand 
Model, 18:11876 (RA;US) 


NEPTUNIUM 237 


Natural gas annual 1991: 
18:11878 (R;US) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 

Natural gas annual 1991: 
18:11878 (R;US) 

Natural gas monthly, January 1993, 18:11877 (R;US) 

Performance profiles of major energy producers, 
18:11867 (R;US) 

Summary of the Geographic Information System workshop, held 
in Chicago, Illinois, May 29-30, 1991: Final report, December 
1989—December 1991, 18:11882 (R;US) 

NATURAL GAS WELLS 

Comparison study of hydraulic fracturing models — Test case: 
GRI Staged Field Experiment No. 3, 18:11875 (R;US) 

Reserves in western basins: Fifth quarterly progress report, 
18:11874 (R;US) 

NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 

A parallel ADI implementation for Navier-Stokes applications, 
18:14749 (RA;US) 

Full discrete nonlinear Galerkin method, 18:14781 (RA;US) 

NAVIGATION 
Real-time construction and rendering of three-dimensional oc- 
cupancy maps, 18:13408 (R;US) 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM ISOTOPES 

Global systematics of B(E2; 0;* — 2,*) values for Sr, Ba, Xe, 

and Nd isotopes, 18:14284 (R;US) 
NEODYMIUM LASERS 

A compact and versatile pulse generation and shaping subsys- 
tem for high energy laser systems, 18:14696 (R;US) 

High-power optical coatings for a mega-joule class ICF laser, 
18:14694 (R;US) 

Injection-seeding sources for 
18:13284 (RA;US) 

NEON 

Absolute cross sections for He and Ne multiple ionization in col- 
lisions with fast, highly charged projectiles, 18:14408 (RA;DE) 

Diffraction structures in delta electron spectra emitted in heavy- 
ion atom collisions, 18:14409 (RA;DE) 

Measurements of dielectronic recombination in highly charged, 
neon-like ions, 18:14385 (RA;US) 

Ne, Ar, Fe, and Cu Auger-electron production at National Syn- 
chrotron Light Source, 18:14370 (R;US) 

Polarization and angular-distribution measurements in the 
electron-beam ion trap, 18:14366 (RA;US) 

Recoil ions, 18:14407 (RA;DE) 

Strong directional out-of-plane scattering in multiple ionizing 
highly charged ion-atom collisions, 18:14403 (R;US) 

NEON IONS 

High resolution K X-ray spectra of heavy elements excited dur- 

ing the bombardment with energetic ions, 18:14419 (R;DE) 
NEPTUNIUM 

A mechanistic approach to the generation of sorption 
databases, 18:13801 (RA;XN) 

Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:11996 (R;FR;In French) 

NEPTUNIUM 228 
Delayed fission of 2@°Np, 18:14343 (RA;US) 
NEPTUNIUM 236 

Neutron and photon reactions on the ground and isometric 

states of 25°.237Np, 18:14362 (RA;US) 
NEPTUNIUM 237 

Internal energy evaluation of heavy nucleus super asymmetric 

fission products, 18:14332 (R;UA;In Russian) 
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Q-switched Nd:YLF lasers, 
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NEPTUNIUM ALLOYS 


NEPTUNIUM ALLOYS 
Magnetic and electronic properties of some actinide intermetal- 
lic compounds, 18:13104 (R;IL;In Hebrew) 
NERVOUS SYSTEM DISEASES 
In vivo NMR proton spectroscopy with multiple sclerosis pa- 
tients, 18:13917 (IA;AT;In German) 
NET TOKAMAK 
Ceramic coatings for NET vacuum vessel electrical insulation 
breaks, 18:14669 (R;IT) 
Conceptual design of an electron cyclotron wave system for 
NET/ITER, 18:14592 (R;DE) 
Energy self-shielding and SED/SAD effects in sensitivity calcu- 
lations of a NET shielding blanket, 18:14659 (R;NL) 
NETHERLANDS ORGANIZATIONS 
Kjeller's impact in the Netherlands, 18:14711 (1;NO) 
NEURAL NETWORKS 
Energy and Technology Review, October-December 1992, 
18:13517 (R;US) 
Neural networks for sensor validation and plant-wide monitor- 
ing, 18:12665 (R;NL) 
NEURON TRANSMISSION 
See BIOELECTRICITY 
NEUTRAL ATOM BEAM INJECTION 
Ohm's law and value of beta in Tokamaks with non-inductive 
current drive, 18:14545 (R;IT) 
Understanding and improving the neutral beam injector condi- 
tioning problem, 18:14677 (R;DE) 
NEUTRAL PARTICLES 
Design and calibration of time of flight neutral particle analyser 
with noise rejection capability, 18:14542 (R;IT) 
NEUTRAL-PARTICLE TRANSPORT 
See also ATOM TRANSPORT 
NEUTRON TRANSPORT 
PHOTON TRANSPORT 
Improved treatment of two-dimensional neutral particle transport 
through voids within the discrete ordinates method by use of 
generalized view factors, 18:14356 (RA;US) 
Los Alamos neutral particle transport codes: 
hanced capabilities, 18:14358 (RA;US) 
NEUTRALIZATION (PHYSICAL) 
See RECOMBINATION 
NEUTRINO OSCILLATION 
Results from non-accelerator experiments, 18:14259 (R;US) 
NEUTRINOS 
See also SOLAR NEUTRINOS 
First results from the experiment to measure the mass of the 
neutrino, 18:14238 (RA;US) 
Results from non-accelerator experiments, 18:14259 (R;US) 
The two types of the neutrinoless 86 decay, 18:14288 (R;UA) 
NEUTRON ACTIVATION ANALYSIS 
Errors of absolute methods of reactor neutron activation analy- 
sis caused by non-1/E epithermal neutron spectra. The 
influence of the error of a when using the zirconium double- 
monitor method, 18:13269 (R;DE) 
Nuclear analysis software. Pt. 1: Spectrum transfer and refor- 
matting (SPEDAC), 18:13635 (1;XA) 
NEUTRON BEAMS 
Utilization of filtered neutron beams at Dalat nuclear research 
reactor, 18:12289 (1;VN) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 
A comparison of the dose RBE and the biological dosimetry ap- 
proaches for treatment planning in BNCT, 18:13915 (R;US) 
NEUTRON DETECTORS 
Improved calibration of neutron yield measurement system on 
FTU Tokamak, 18:14550 (R;IT) 
NEUTRON DIFFUSION EQUATION 
Asymptotic derivation of the simplified P,, equations, 18:12619 
(R;US) 
Operation flexibility and availability improvements using BEA- 
CON, an advanced core monitoring system, 18:12671 (RA;XA) 
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NEUTRON DOSIMETRY 

A comparison of the dose RBE and the biological dosimetry ap- 
proaches for treatment planning in BNCT, 18:13915 (R;US) 

Multisphere system neutron spectrometry applied to dosimetry 
for the personnel, 18:13616 (R;FR;in French) 

NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUENCE 

Neutron fluence estimations on WWER-440 reactor vessel, 

18:12542 (RA;US) 
NEUTRON FLUX 

See also ADJOINT FLUX 

Energy self-shielding and SED/SAD effects in sensitivity calcu- 
lations of a NET shielding blanket, 18:14659 (R;NL) 

Final report on Production Test 105-58-P — B Pile reactivity un- 
der shutdown conditions, 18:12668 (R;US) 

Simulation of cruciform control rods in the computer code LWR- 
BOX, 18:12453 (RA;XA) 

NEUTRON FLUX DENSITY 

See FLUX DENSITY 

NEUTRON FLUX 

NEUTRON MATTER 

See NUCLEAR MATTER 
NEUTRON MULTIPLIER FACILITY 

See SUBCRITICAL ASSEMBLIES 
NEUTRON REACTIONS 

Corrections to the neutron-electron scattering, 
(IA;AT;in German) 

Neutron cross section standards and instrumentation: Annual 
report, 18:14312 (R;US) 

The JENDL-3 Sublibrary for Dosimetry. Summary of contents, 
18:14318 (R;XA) 

The JENDL-3 sublibrary for gas production. Summary of con- 
tents, 18:14317 (R;XA) 

The data base of the standards and related cross sections after 
ENDF/B-VI, 18:14301 (R;US) 

NEUTRON REFLECTORS 

Neutron reflectometry with ROG and mechanical vibrations, 

18:13584 (R;NL) 
NEUTRON SOURCES 

On the possibility of actinide radiation reprocessing by high in- 
tensive neutron fluxes of different energies, 18:14353 
(R;UA;In Russian) 

NEUTRON SPECTROSCOPY 

Multisphere system neutron spectrometry applied to dosimetry 

for the personnel, 18:13616 (R;FR;In French) 
NEUTRON TRANSPORT 

A method for transient, three-dimensional neutron transport cal- 
culations, 18:12622 (R;US) 

Deterministic three-dimensional neutron transport calculations 
on the connection machine, 18:14750 (RA;US) 

Extension of the MARS 10 program complex possibilities, 
18:14352 (R;RU;In Russian) 

Numerical solution of the criticality problem for WWER fuel as- 
semblies by the Monte Carlo codes MOCA and MOCA 2, 
18:12516 (RA;XA) 

Qualification and improvement of iron ENDF/B-VI and JEF-2 
evaluations by interpretation of the Aspis Benchmark, 
18:14347 (R;FR) 

TART input manual: Revision 3.0.3, 18:14361 (R;US) 

The development of a collapsing method for the mixed group 
and point cross sections and its application on multi- 
dimensional deep penetration calculations, 18:14359 (RA;US) 

NEUTRON TRANSPORT THEORY 
SCRABL-5: An ENDF/B Version 5 computer code for cross sec- 
tion collapsing, 18:12610 (R;US) 
NEUTRONS 
See also FAST NEUTRONS 
THERMAL NEUTRONS 

Chiral model predictions for electromagnetic polarizabilities of 
the nucleon: A ‘consumer report’, 18:14243 (RA;US) 

Chiral symmetry and nucleon polarizabilities, 18:14242 (RA;US) 

Description of a nucleon in nuclear matter, 18:14161 (RA;US) 


18:14320 





Diffuse neutron scattering study of metallic interstitial solid solu- 
tions, 18:13069 (R;FR;In French) 

Experiments on the electric polarizability of the neutron, 
18:14241 (RA;US) 

Improved analysis of low-energy neutron-atom scattering exper- 
iments aimed at the determination of charge distribution of the 
neutron, 18:14221 (IA;AT;In German) 

Swelling and irradiation creep of neutron irradiated 316Ti and 
15-15Ti steels, 18:13068 (R;FR) 

Tensile properties of neutron irradiated 316Ti and 15-15Ti 
steels, 18:13067 (R;FR) 

The polarizabilities of bound nucleons, 18:14244 (RA;US) 

n,e-amplitude estimate independent of nuclear scattering 
model, 18:14199 (RA;US) 

NEVADA 

Experimental and theoretical investigation of the production of 
HCl and some metal chlorides in magmatic/hydrothermal sys- 
tems: Annual report, 1991-1992, 18:12363 (R;US) 

NEVADA TEST SITE 

Hydrogeologic investigations at the Nevada Test Site, 18:13808 
(R;US) 

Operation Aqueduct: Onsite radiological safety report for an- 
nounced nuclear tests, October 1989-September 1990, 
18:13712 (R;US) 

Reducing personnel radiation doses in high-grading operations 
at the Nevada test site, 18:14011 (RA;US) 

NEW ENGLAND 

See USA 

NEW MEXICO 

Mescalero Apache Tribe Monitored Retrievable Storage (MRS): 
Phase 1 feasibility study report, 18:12033 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings site at Ambrosia Lake, 
New Mexico: Volume 1, Text, Appendices A, B, and C: Final 
report, 18:12240 (R;US) 

NEW YORK CITY 

Magnitude and value of electric vehicle emissions reductions for 
six driving cycles in four US cities with varying air quality 
problems, 18:13729 (R;US) 

Status of the New York City alternative fuels program, 18:13031 
(RA;US) 

NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NEWTON METHOD 

A GMRES-backtracking Newton iterative method, 18:14727 
(RA;US) 

NEXT EUROPEAN TORUS 

See NET TOKAMAK 

NICKEL 

Determination of impurity atom location in crystal materials by 
the method of channeling ion inverse scattering: Review, 
18:13117 (R;UA;In Russian) 

Diffuse neutron scattering study of metallic interstitial solid solu- 
tions, 18:13069 (R;FR;in French) 

Lattice disorder and recrystallization in Ni single crystal induced 
by low energy P implantation and high energy Ni irradiation, 
18:14474 (IA;JP) 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
October-December 1992, 18:11689 (R;US) 

On the differentiation of diffusion bond strength using the total 
acoustic energy reflected from the bond, 18:13468 (R;US) 

Precision X-ray measurement of line positions for resonantly 
photopumped X-ray lasers, 18:13492 (RA;US) 

Structure and collisions of swift few-electron Bi-ions, 18:14406 
(RA;DE) 

Surface diffusion studies by optical diffraction techniques, 
18:13326 (R;US) 

Theoretical studies of surface reactions on metals and elec- 
tronic materials: Progress report, October 1, 1990—January 
31, 1993, 18:13295 (R;US) 

Use of a fluidized-bed ion exchange system for removal of 
heavy metals from wastewaters, 18:13253 (RA;US) 


NITROGEN 


NICKEL 60 TARGET 
Measurement of giant resonances at zero degree: why and 
how, 18:14304 (R;FR) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 

Effect of helium on corrosion mechanical properties of structural 
materials for HTGR heat exchangers, 18:12551 (IA;RU;In 
Russian) 

In-core irradiation effect on structure, mechanical properties and 
shape memory of titanium nickelide, 18:13187 (IA;RU;In Rus- 
sian) 

Phase equilibrium in a binary alloy under cascade producing ir- 
radiation, 18:13116 (R;UA;in Russian) 

NICKEL BASE ALLOYS 

See also COLMONOY 

High temperature fracture toughness of Ni3Al alloy IC-396M, 
18:13071 (R;US) 

NICKEL COMPLEXES 

Vanadium and nickel complexes in petroleum resid acid, base, 

and neutral fractions, 18:11866 (R;US) 
NICKEL COMPOUNDS 

ORNL 1-(C): Interfaces and mechanical properties of continu- 
ous fiber-reinforced ceramic composites, 18:13200 (RA;US) 

UTN-1 - Sol-gel oxide interface coatings for Nicalon®/SiC com- 
posites, 18:13202 (RA;US) 

NICKEL IONS 

Dielectronic recombination measurements at EBIT, 18:14439 
(RA;US) 

Dielectronic recombination of heliumlike nickel, 
(RA;US) 

[Aspects of photoionization of impurities and electron transfer in 
ionic crystals}: Final report, [September 1984—September 
1991], 18:13335 (R;US) 

NIOBIUM 

Diffuse neutron scattering study of metallic interstitial solid solu- 

tions, 18:13069 (R;FR;In French) 
NIOBIUM ALLOYS 

See also NIOBIUM BASE ALLOYS 

ORNL-3(A) - Corrosion protection of ultrahigh temperature inter- 
metallic alloys, 18:13146 (RA;US) 

NIOBIUM BASE ALLOYS 

ORNL-2(D) - Ultrahigh 
18:13142 (RA;US) 

NITRATES 

Formation rate of ammonium nitrate in the off-gas line of SRAT 

and SME in DWPF, 18:12204 (R;US) 
NITRIC OXIDE 

Application of non-thermal plasmas to pollution control, 
18:13763 (R;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 4, July-September 1992, 18:13736 (R;US) 

Effects of hydrogen addition on the removal of nitric oxide by 
cyanuric acid, 18:13388 (RA;US) 

Investigation of line intensities and collisional effects in degener- 
ate four-wave mixing in nitric oxide, 18:14381 (RA;US) 

Theoretical analysis of the reaction between hydrogen atoms 
and isocyanic acid, 18:13366 (RA;US) 

NITROGEN 

Advanced NMR-based techniques for pore structure analysis of 
coal: Quarter report No. 4, 1 October 1992-30 December 
1992, 18:11711 (R;US) 

Controlled release fertilizer use in southwest Florida citrus and 
vegetable production, 18:13953 (RA;US) 

Experimental state-to-state rotational energy transfer rates in 
No-No collisions: Comparison with theory, 18:14377 (RA;US) 

Experiments with highly-charged heavy-ions performed at the 
storage ring ESR, 18:13504 (RA;DE) 

Nitrogen atom recombination in high pressure Ar-N2 microwave 
post-discharges, 18:14417 (RA;CS) 

Status and integration of the gas generation studies performed 


for the Hydrogen Safety Program: FY-1992 Annual report, 
18:12122 (R;US) 


18:14428 


temperature 


intermetallic alloys, 


ERA Vol. 18, No. 5 697 





NITROGEN COMPOUNDS 


NITROGEN COMPOUNDS 
See also ISOCYANIC ACID 
NITRATES 
NITROGEN OXIDES 

Laser spectroscopy of chemically reactive species, 18:13331 

(R;US) 
NITROGEN DIOXIDE 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 4, July-September 1992, 18:13736 (R;US) 

Studies of human exposure pertaining to effects on the respira- 
tory system of short-term exposure to NO2: A meta analysis, 
18:14021 (R;DK;in Danish) 

NITROGEN IONS 
High resolution K X-ray spectra of heavy elements excited dur- 
ing the bombardment with energetic ions, 18:14419 (R;DE) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
Air Pollution Abatement 

180 MW tangentially-fired low NOx burner demonstration, 
18:12406 (RA;US) 

500 MW wall-fired low NOx burner demonstration, 18:12407 
(RA;US) 

A low-NO, (radiant) surface burner, 18:12396 (RA;US) 

An air cooled slagging combustor with internal sulfur, nitrogen, 
and ash control for coal and high ash fuels, 18:12408 (RA;US) 

Catalytic reduction of SO,-NO, in coal flue gas: Final report, 
18:12425 (R;US) 

Charles University air pollution regional scale model, 18:12400 
(RA;US) 

Coal gasification combined-cycles for the next decade, 
18:11649 (RA;US) 

Demonstration of coal reburning for Cyclone boiler NO, control - 
A DOE Clean Coal II project, 18:11776 (RA;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Environmental monitoring quarterly report No. 9, July 1- 
September 30, 1992, 18:12410 (R;US) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report, No. 8, July 1—-September 
30, 1992, 18:11793 (R;US) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 9, October 1-December 
31, 1992, 18:11794 (R;US) 

Full scale demonstration of Low NO, cell™ burners at Dayton 
Power & Light’s J. M. Stuart Station Unit. No. 4, 18:11777 
(RA;US) 

Overview of the Milliken Station Clean Coal Demonstration 
Project, 18:11724 (RA;US) 

Research into the formation and destruction of N-species from 
coal combustion - results from pulverized fuel and pressurized 
fluidized-bed combustion facilities, 18:12398 (RA;US) 

The Healy Clean Coal Project, 18:11731 (RA;US) 

Air Pollution Control 

Demonstration of selective catalytic reduction (SCR) technology 
for the control of nitrogen oxide (NOx) emissions from high- 
sulfur, coal-fired boilers, 18:11730 (RA;US) 

Gas reburning for combined NO, and SOz emission control on 
utility boilers, 18:11732 (RA;US) 

Influence of temperature on NO, emissions in the combustion of 
Kolubara lignite, 18:12397 (RA;US) 

Innovative Clean Coal Technology (ICCT): 180 MW demonstra- 
tion of advanced tangentially-fired combustion techniques for 
the reduction of nitrogen oxide (NOx) emissions from coal- 
fired boilers: Technical progress report, second quarter 1992, 
18:12417 (R;US) 

Integrated dry NO,/SO2 emissions control system update, 
18:11735 (RA;US) 

Integrating gas reburning with low NOx burners, 18:11733 
(RA;US) 

Micronized coal reburning for NOx control on a 175 MWe unit, 
18:11734 (RA;US) 
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SNRB - SOz2, NO, and particulate emissions control with a high 
temperature baghouse, 18:11728 (RA;US) 
Selective catalytic reduction (SCR) of nitrogen oxides: Pilot 
study of high-level NO, reduction, 18:12395 (RA;US) 
The role of clean coal technologies in Clean Air Act compliance 
planning of the Southern Company, 18:11758 (RA;US) 
Air Pollution Monitoring 
Pulse combustion: The mechanisms of NO, production, 
18:13381 (RA;US) 
Detection 
Measurement of electronic quenching rates for NO (A®=*), 
18:14384 (RA;US) 
Emission 
Analysis of the Clean Air Act Amendments of 1990: A forecast 


of the electric utility industry response to Title IV, Acid Deposi- 
tion Control, 18:12432 (R;US) 


Magnitude and value of electric vehicle emissions reductions for 
six driving cycles in four US cities with varying air quality 
problems, 18:13729 (R;US) 

Reduction 

Catalytic reduction of SO,-NO, in coal flue gas: Final report, 
18:12425 (R;US) 

NO,/SOz removal with no waste - the SNOX process, 18:11727 
(RA;US) 

Selective catalytic reduction (SCR) of nitrogen oxides: Pilot 
study of high-level NO, reduction, 18:12395 (RA;US) 

The NOXSO Clean Coal Technology Project: A 115 MW 
demonstration unit, 18:11729 (RA;US) 

Removal 

Design and development of a self-regenerative contained-liquid 
membrane process for combined SO, and NO, removal: Fi- 
nal report, 18:11693 (R;US) 

NITROUS OXIDE 

Acorrelated K-distribution model of the heating rates for H2O and 
a molecular mixture in the 0-2500 cm—' wavelength region in 
the atmosphere between 0 and 60 km, 18:13761 (R;US) 

Bases for pump pit requirements calculations, 18:12202 (R;US) 

NO concentration imaging in turbulent nonpremixed flames, 
18:13372 (RA;US) 

Status and integration of the gas generation studies performed 
for the Hydrogen Safety Program: FY-1992 Annual report, 
18:12122 (R;US) 

NMR 
See NUCLEAR MAGNETIC RESONANCE 
NOBELIUM 252 
internal energy evaluation of heavy nucleus super asymmetric 
fission products, 18:14332 (R;UA;In Russian) 
NOBELIUM 254 
Spontaneous-fission properties of 254No, 18:14344 (RA;US) 
NOBELIUM 256 
Internal energy evaluation of heavy nucleus super asymmetric 
fission products, 18:14332 (R;UA;In Russian) 
NODAL EXPANSION METHOD 
Nodal discrete-ordinates methods - an update, 18:12621 (RA;US) 
NON-INDUCTIVE CURRENT DRIVE 

See also LOWER HYBRID CURRENT DRIVE 

Ohm's law and value of beta in Tokamaks with non-inductive 
current drive, 18:14545 (R;IT) 

NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE ANALYSIS 

See also ION MICROPROBE ANALYSIS 

Instrumentation and nondestructive evaluation, 
(RA;US) 

NONDESTRUCTIVE TESTING 

See also ACOUSTIC TESTING 

Savannah River Plant trip report, 18:13466 (R;US) 
NONLEPTONIC DECAY 

See WEAK HADRONIC DECAY 
NONLINEAR OPTICS 

Analysis of interfaces using second harmonic generation and 
sum frequency generation, 18:13134 (RA;US) 


18:13686 





NONMETALS 
See also CARBON 
HYDROGEN 
NITROGEN 
OXYGEN 
SULFUR 
Targets for nuclear-physical investigations, 18:13122 (R;UA;In 
Russian) 
NONRADIOACTIVE WASTE DISPOSAL 
Report on R and D work on radioactive waste management and 
dumping of chemical-toxic wastes sponsored by the BMFT in 
the second half of 1991, 18:12126 (R;DE;in German) 
NORTH AMERICA 
See also CANADA 
MEXICO 
USA 
Meteorological and chemical factors controlling the composition 
of precipitation in eastern North America, 18:13731 (R;US) 
Overview of key issues in mine land reclamation in western 
North America, 18:11760 (RA;US) 
NORWEGIAN ORGANIZATIONS 
Kjeller’s impact in the Netherlands, 18:14711 (i;NO) 
NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 


NOVO VORONEZH-5 REACTOR 

See WWER-5 REACTOR 

NOZZLES 
Automating a precision braze paste dispensing operation using 
non- contact sensing, 18:13704 (R;US) 

NPR REACTOR 

See N-REACTOR 
NRTS 

See IDAHO NATIONAL ENGINEERING LABORATORY 
NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CHEMISTRY 

A distributed heterogeneous 
18:13355 (R;US) 

National service with ten presidents of the United States, 
18:13353 (R;US) 

Nuclear Technology Programs semiannual progress report, Oc- 
tober 1990—March 1991, 18:13343 (R;US) 

The spreadsheet connection: Gospel’s data base and calcula- 
tional tool for analysis of radiochemical diagnostics, 18:13719 
(RA;US) 

NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 


NUCLEAR DATA COLLECTIONS 

Comparison of different WIMS library versions, 18:12514 (RA;XA) 

Compilation and comparison of radionuclide sorption databases 
used in recent performance assessments, 18:13798 (RA;XN) 

ECNJEFI. A JEFI based 219-group neutron cross-section li- 
brary: User’s manual, 18:14350 (R;NL) 

index of Nuclear Data Libraries available from the IAEA Nuclear 
Data Section, 18:14811 (R;XA) 

Index to the IAEA-NDS-Documentation Series, 18:14809 (R;XA) 

Index to the superseded documents of the IAEA-NDS- 
Documentation Series, 18:14810 (R;XA) 

Standardizing exchange formats, 18:14812 (1;XA) 

The NEA sorption data base (SDB), 18:13799 (RA;XN) 

The PASC-3 code system and the UNIPASC environment: Con- 
tributed paper to the SCALE-4 Seminar on September 17-19, 
1991, OECD NEA Data Bank, Saclay, France, 18:12609 (R;NL) 

The selection and use of a sorption database for the geosphere 
model in the Canadian nuclear fuel waste management pro- 
gram, 18:13800 (RA;XN) 

UK Chemical Nuclear Data Committee: progress report: Data 
studies during 1991, 18:14283 (R;GB) 

WWER reactor dosimetry and pressure vessel exposure moni- 
toring, 18:12521 (RA;XA) 


client-server environment, 


NUCLEAR FACILITIES 


NUCLEAR DECAY 


Heavy element and actinide decay data: UKHEDD-2 data files, 
18:14282 (R;GB) 

The use of the normalized residual in averaging experimental 
data and in treating outliers, 18:14300 (R;GB) 


NUCLEAR DEFORMATION 
New vistas in superdeformation, 18:14268 (R;US) 


NUCLEAR ENGINEERING 
Labor market trends for nuclear engineers, 18:12924 (R;US) 


NUCLEAR EXPLOSION DETECTION 
A distributed control and data-acquisition system for downhole 
use, 18:13660 (RA;US) 
Array cameras for downhole imaging, 18:13659 (RA;US) 
Explosive shielding by weak layers, 18:13721 (R;US) 


NUCLEAR EXPLOSIONS 

Electromagnetic pulse research on electric power systems: Pro- 
gram summary and recommendations: Power Systems 
Technology Program, 18:13722 (R;US) 

Environmental assessment for the depleted uranium testing pro- 
gram at the Nevada Test Site by the United States Army 
Ballistics Research Laboratory, 18:13711 (R;US) 

Major causes of distortion in nuclear-test canisters, 18:13717 
(RA;US) 

Module electromagnetic pulse experiments on underground nu- 
clear tests, 18:13715 (RA;US) 

Operation Aqueduct: Onsite radiological safety report for an- 
nounced nuclear tests, October 1989-September 1990, 
18:13712 (R;US) 

Simulation of very-high-altitude nuclear explosions, 18:13716 
(RA;US) 


NUCLEAR FACILITIES 

See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
HOT LABS 
IRRADIATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 

A comparison of reactor and nonreactor risk assessment ap- 
proaches, 18:12863 (R;US) 

Available decontamination and decommissioning capabilities at 
the Savannah River Technology Center, 18:12268 (R;US) 

Compilation of historical information of 300 Area facilities and 
activities, 18:12179 (R;US) 

DOE standard guidelines for use of probabilistic seismic hazard 
curves at Department of Energy sites, 18:13786 (R;US) 

Legal and institutional considerations in the application of eco- 
logical risk assessment at Department of Energy facilities, 
18:12911 (R;US) 

Locking systems for physical protection and control, 18:12272 
(R;US) 

NRC TLD Direct Radiation Monitoring Network: Progress report, 
July-September 1992: Volume 12, No. 3, 18:12840 (R;US) 
Nuclear containment dampers (Paper No. 1.9), 18:13419 (IA;IN) 
Occupational radiation exposure at commercial nuclear power 
reactors and other facilities, 1990: Twenty-third annual report: 

Volume 12, 18:12839 (R;US) 

Report to Congress on abnormal occurrences, July-September 
1992: Volume 15, No. 3, 18:12838 (R;US) 

Salient aspects on the choice of class 3 system - diesel genera- 
tor sets, alternators, auxiliaries control and protection panels. 
(Paper No. 2.6), 18:12630 (IA;IN) 

Salient aspects on the choice of classs 3 system - the diesel 
generating sets - engine, auxiliaries (Paper No. 2.5), 
18:12629 (IA;IN) 

Technical standard: Nuclear Incident Alarm System, 18:12243 
(R;US) 

The Community’s research and development programme on de- 
commissioning of nuclear installations (1989-1993). Annual 
progress report 1991, 18:12435 (R;XE) 

Use of master logic diagrams as a hazards assessment tool for 
nonreactor facilities, 18:12258 (R;US) 
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NUCLEAR FRAGMENTATION 


NUCLEAR FRAGMENTATION 

Multifragmentation: Surface instabilities or statistical decay, 

18:14336 (R;US) 
NUCLEAR FRAGMENTS 

See also FISSION FRAGMENTS 

Detection of fragments arising from >10 GeV electron-nucleus 
collisions, 18:14335 (R;US) 

Formation of light fragments of Oxygen nucleus in '®Op- 
interactions at momentum 3.1 AxGeV/c, 18:14329 (R;RU;In 
Russian) 

NUCLEAR FUEL ELEMENTS 

See FUEL ELEMENTS 

NUCLEAR FUELS 
See also FUEL SOLUTIONS 
SPENT FUELS 

Design of a quality assurance system in the nuclear fuel fabrica- 
tion., 18:12652 (l;MX;ln Spanish) 

Irradiation performance, 18:11896 (RA;US) 

Mechanics of materials, 18:12445 (RA;US) 

Mechanics of materials, 18:12624 (RA;US) 

NUCLEAR MAGNETIC RESONANCE 

Dante-Z sequence as selective impulsion in high field mono and 
multidimensional NMR. Application to the study of proteins, 
peptides and their interactions, 18:13926 (R;FR;in French) 

Quality control for clinically used NMR proton spectroscopy, 
18:13918 (IA;AT;In German) 

NUCLEAR MATERIALS MANAGEMENT 

Development of the FlowSim code: An event driven simulation 
of material flows with time dependent risk assessment, 
18:12274 (R;US) 

Lawrence Livermore National Laboratory Safeguards and Secu- 
rity quarterly progress report to the US Department of Energy, 
18:12273 (R;US) 

NUCLEAR MATTER 

Description of a nucleon in nuclear matter, 18:14161 (RA;US) 

Hot nuclear matter, 18:14186 (R;US) 

Nuclear stability and coupling to negative energy states, 
18:14267 (R;FR) 

NUCLEAR MEDICINE 

See also RADIOLOGY 

Report to Congress on abnormal occurrences, July-September 
1992: Volume 15, No. 3, 18:12838 (R;US) 

NUCLEAR PHYSICS 

1990-1991 activity report, 18:14114 (R;FR;In French) 

42nd annual convention of the Austrian Physical Society, 
September 2ist-25th 1992, Vienna Technical University, 
18:14707 (1;AT;In German, English) 

Applied and interdisciplinary research at the Radium Institute in 
Vienna, Austria - a group report, 18:14262 (IA;AT;In German) 

Forschungszentrum Juelich GmbH, Institut fuer Kernphysik. An- 
nual report 1991, 18:14263 (R;DE) 

Methods in few-body nuclear physics, 18:14273 (RA;US) 

The Oak Ridge Radioactive lon Beam Facility, 18:13500 (R;US) 

NUCLEAR POWER 

Alternative energy sources - 
(IA;AT;In German) 

Broad economic impact of nuclear power, 18:12604 (R;XN) 

Nuclear power economics and technology: an overview, 
18:12603 (R;XN) 

VALORAGUA: A model for the optimal operating strategy of 
mixed hydrothermal generating systems: Users’ manual for 
the mainframe computer version, 18:12955 (I;XA) 

NUCLEAR POWER PLANTS 
Aging 

Nuclear power plant ageing management programmes in for- 

eign countries, 18:12457 (R;Fl;in Finnish) 
Auxiliary Systems 

Emergency diesel generators for nuclear power stations - spe- 
cial requirements (Paper No. 2.7), 18:12442 (IA;IN) 

Energy conservation in station auxiliary drives (Paper No. 6.3), 
18:12600 (IA;IN) 

PLC and SCADA system for offsite areas of nuclear power 
plants (Paper No. 5.2), 18:12674 (IA;IN) 


idea and chances, 18:12954 
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Buildings 

Stiffness of low rise reinforced concrete shear walls, 18:12862 

(R;US) 
Compressors 

Compressed air system for 500 MWe nuclear power pliant (Pa- 

per No. 7.4), 18:13421 (IA;IN) 
Condenser Cooling Systems 

Condenser circulating water system for 500 MWe units (Paper 

No. 7.7), 18:12633 (IA;IN) 
Containment 

Posttest destructive examination of the steel liner in a 1:6-scale 

reactor containment model, 18:12646 (R;US) 
Containment Buildings 

Sealing of cable penetrations in reactor building (Paper No. 1.4), 

18:12570 (IA;IN) 
Czechoslovakia 

Proceedings of the 1st French-Czechoslovak conference on en- 

ergy utilization, 18:12443 (R;CS;in Czech, Slovak) 
Diesel Engines 

Emergency diesel generators for nuclear power stations - spe- 

cial requirements (Paper No. 2.7), 18:12442 (IA;IN) 
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Objectives for the development of advanced nuclear plants, 

18:12437 (R;XA) 
Electric Cables 

Sealing of cable penetrations in reactor building (Paper No. 1.4), 

18:12570 (1A;IN) 
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cial requirements (Paper No. 2.7), 18:12442 (IA;IN) 
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Advances in electrical insulating materials for power cables (Pa- 
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Lessons learned from the special inspection program for 
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September 1991, Supplement No. 1, 18:12841 (R;US) 

Energy Conservation 

Energy conservation in station auxiliary drives (Paper No. 6.3), 

18:12600 (IA;IN) 
Engineered Safety Systems 

Proceedings of the national symposium on advances in utility 
systems for industrial and nuclear installations (held at Bom- 
bay during January 9-11, 1992), 18:12440 (I;IN) 

Environmental Impacts 

Ecologic and sociological monitoring of NPP site zone, 
18:12926 (R;UA;In Russian) 

Preliminary evaluation of radiological impact over the population 
due to radioactive gases and aerosol releases during normal 
exploitation of Juragua’s Nuclear Power Plant, 18:12679 
(R;CU;In Spanish) 

Fire Prevention 

Fire protection in nuclear power plants of 500 MWe (Paper No. 
1.7), 18:12441 (IA;IN) 
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(Paper No. 1.3), 18:12569 (IA;IN) 
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Organizing structure basis of the information system about NPP 

operation (social aspects), 18:12927 (R;UA;In Russian) 
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OSART mission highlights 1989-1990: Operational safety prac- 
tices in nuclear power plants, 18:12436 (R;XA) 

Safety indices (Set of indices used by the State Surveillance 
over Nuclear Safety, Czechoslovak Atomic Energy Commis- 
sion, to evaluate the operating safety of nuclear power plants 
in Czechoslovakia, and results of evaluation for the period of 
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Plant lifetime assurance: An overview of ABB Atom activities, 
18:12639 (IA;SE) 

Proceedings of the IAEA specialists meeting on nuclear power 
piant lifetime assurance, 18:12637 (1;SE) 
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Full-length fuel rod behavior under severe accident conditions, 
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Proceedings of the national symposium on advances in utility 
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Safety and operating reliability of reactor VVER (external load), 
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Objectives for the development of advanced nuclear plants, 
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Neural Networks 
Neural networks for sensor validation and plant-wide monitor- 
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Volume 12, 18:12839 (R;US) 
Physical Protection 
Locking systems for physical protection and control, 18:12272 
(R;US) 
Public Opinion 
Ecologic and sociological monitoring of NPP site zone, 
18:12926 (R;UA;In Russian) 
Pumps 
Improved technologies for manufacturing of pump shafts for nu- 
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Proceedings of the second NRC/ASME symposium on pump 
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Cost for the radioactive wastes from nuclear power, 18:12155 
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1992: Volume 15, No. 3, 18:12838 (R;US) 
Severe Accident Research Program plan update: Revision 1, 
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Component external leakage and rupture frequency estimates, 
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18:12586 (R;US) 
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Atomic Safety and Licensing Board Panel annual report, fiscal 
year 1991, 18:12596 (R;US) 
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Reactor Monitoring Systems 
Operation flexibility and availability improvements using BEA- 
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Operator licensing examiner standards: Revision 7, 18:12595 
(R;US) 
Reactor Safety 
Nuclear power in Czechoslovakia, 18:12601 (RA;CS;in Slovak) 
Proceedings of the 1st French-Czechoslovak conference on en- 
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1991—September 30, 1992]: Supplement 2, 18:12843 (R;US) 
Reliability 
Objectives for the development of advanced nuclear plants, 
18:12437 (R;XA) 
Safety 
Fire protection in nuclear power plants of 500 MWe (Paper No. 
1.7), 18:12441 (IA;IN) 
OSART mission highlights 1989-1990: Operational safety prac- 
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Seismic Effects 
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Proceedings of the second NRC/ASME symposium on pump 
and valve testing errata: Supplement 1, 18:12644 (R;US) 
Vulnerability 
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NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR RADII 
Estimation of the change of nuclear charge radius by means of ion 
implantation and Moessbauer spectroscopy, 18:14480 (IA;JP) 
NUCLEAR REACTIONS 
See also COLD FUSION 
COMPOUND-NUCLEUS REACTIONS 
FISSION 
HADRON REACTIONS 
HEAVY ION FUSION REACTIONS 
INCOMPLETE FUSION REACTIONS 
NUCLEAR FRAGMENTATION 
PHOTONUCLEAR REACTIONS 
Non-equilibrium entropy in excited nuclei, 18:14274 (R;NL) 
Use of R-matrix theory in light element evaluations, 18:14295 
(R;US) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
Experimental level structure in '%*ir applied to reaction cross- 
section calculations, 18:13669 (RA;US) 
Order in large and chaos in small components of nuclear wave 
functions, 18:14277 (R;JP) 
The alpha-particle structure of “ Ti, 18:14271 (R;BR) 
NUCLEAR TRADE 
Communication received from the Member States of the Euro- 
pean Community regarding the provision of certain additional 
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fers of nuclear material and on exports of certain relevant 
equipment and non-nuclear material, 18:12271 (R;XA) 
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Communications received from Members regarding the export 
of nuclear material and of certain categories of equipment and 
other material, 18:12278 (R;XA) 

NUCLEAR WASTES 
See RADIOACTIVE WASTES 


NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 


NUCLEAR WEAPONS 

An appreciation of a paper by Vladimir Paviovich Akimov, Se- 
nior Scientific Associate at the Institute of US and Canadian 
Studies, 18:13054 (R;US) 

Development of test techniques to simulate high-frequency me- 
chanical shock on weapon components: Final report, 
18:13698 (R;US) 

Development of the FlowSim code: An event driven simulation 
of material flows with time dependent risk assessment, 
18:12274 (R;US) 

Surface preparation and characterization of a 400 um diameter 
fused silica optical fiber for direct optical initiation (DOI) appli- 
cations, 18:13713 (R;US) 

[Fission Working Group — Molten salt reactors], 18:12700 (R;US) 

NUCLEI 
See also DEFORMED NUCLEI 
HEAVY NUCLEI 
Electron Scattering, 18:14290 (RA;US) 


Hadron dynamics in high-energy pion-nucleus scattering, 
18:14334 (R;US) 
Intermolecular vibrational coupling in van der Waals complexes: 
Effect on stability and IR spectra, 18:13360 (RA;US) 
Measurement of effective analyzing powers for the NTOF po- 
larimeter at LAMPF and D,,.(0°) for Gamow-Teller transitions 
in p-shell nuclei, 18:13648 (R;US) 
NUCLEIC ACIDS 
See also DNA 
OLIGONUCLEOTIDES 
Use of nucleic acid technology in landfill: A feasibility study, 
18:12299 (R;GB) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON REACTIONS 
See also NEUTRON REACTIONS 
PROTON REACTIONS 
Measurement of effective analyzing powers for the NTOF po- 
larimeter at LAMPF and D,, (0°) for Gamow-Teller transitions 
in p-shell nuclei, 18:13648 (R;US) 
NUCLEON-NUCLEON INTERACTIONS 
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Low energy NN interactions, 18:14211 (RA;US) 
NUCLEONS 
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Mechanisms of photon scattering on nucleons at intermediate 
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Nucleon polarizability in free space and in nuclear matter, 
18:14245 (RA;US) 


Relativistic effects, QCD mixing angles and N-N-y and A->N+y 
transition form factors, 18:14197 (RA;US) 
NUCLEOSYNTHESIS 
Experimental, computational, and observational analysis of pri- 
mordial nucleosynthesis, 18:14085 (R;US) 
NUCLEOTIDE DEHYDROGENASES 
[Signal transduction in plant development: Chemical and bio- 
chemical approaches to receptor identification]: [Annual 
report, May 15, 1991—May 14, 1993], 18:13898 (R;US) 
NUCLIDES 
See ISOTOPES 
NUMERICAL ANALYSIS 
A memory-conserving hybrid method for solving linear systems 
with multiple right hand sides, 18:14746 (RA;US) 
Multilevel and domain decomposition methods for nonsymmet- 
ric and indefinite elliptic problems, 18:14743 (RA;US) 
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OAK RIDGE GASEOUS DIFFUSION PLANT 

See ORGDP 

OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESERVATION 

Structural and stratigraphic controls on cave development in the 

Oak Ridge area, Tennessee, 18:13782 (R;US) 
OBRIGHEIM REACTOR 

Kernkraftwerk Obrigheim (KWO) GmbH. Annual report 1991, 

18:12537 (1;DE;In German) 
OCCUPATIONAL SAFETY 

Developing integrated benchmarks for DOE performance mea- 
surement, 18:12900 (R;US) 

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION 

See US OSHA 

OCEANOGRAPHY 

Ocean Studies Board annual report 1988 and future plans, 
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Ocean Studies Board annual report 1989 and future plans, 
18:14033 (R;US) 

Ocean Studies Board annual report 1990, 18:14034 (R;US) 
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OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL BURNERS 

Emission of volatile organic compounds from oil-fired and gas- 

fired heating boilers, 18:11870 (R;SE;In Swedish) 
OIL FURNACES 
Numerical investigation of spray phenomena in a swirl-stabilized 
kerosene spray flame, 18:13390 (RA;US) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SANDS 

Oil shale, tar sand, coal research advanced exploratory process 
technology, jointly sponsored research: Quarterly technical 
progress report, October-December 1992, 18:11888 (R;US) 

OIL SHALE PROCESSING PLANTS 

Adsorption of aniline and toluidines on montmorillonite: Implica- 
tions for the disposal of shale oil production wastes, 18:11890 
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See OlL SHALES 
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OIL SHALES 

Desulfurization of Jordanian oil shale, 18:11891 (1;JO) 

Oil shale, tar sand, coal research advanced exploratory process 
technology, jointly sponsored research: Quarterly technical 
progress report, October-December 1992, 18:11888 (R;US) 
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OIL SPILL FINGERPRINTING 
See OIJL SPILLS 
OIL SPILLS 
Oil Spill Prevention, 
18:11871 (R;US) 
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Carbon Dioxide Injection 
Gas enhanced oil recovery: State of the art, 18:11850 (RA;US) 
Caustic Flooding 
Alakaline flooding: State of the art review, 18:11852 (RA;US) 


Control and Countermeasures Plan, 





Evaluation of mixed surfactants for improved chemical flooding, 
18:11863 (R;US) 

The effect of polymer-surfactant interaction on the rheological 
properties of surfactant enhanced alkaline flooding formula- 
tions, 18:11864 (R;US) 
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Cleanup/stimulation of a horizontal wellbore using propellants: 

Final report, 18:11843 (R;US) 
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Oil recovery improvement through profile modification by ther- 
mal precipitation: Annual report, October 1, 1990—September 
30, 1991, 18:11838 (R;US) 

Profile modification: State of the art review, 18:11855 (RA;US) 

Gas Injection 

Gas enhanced oil recovery: State of the art, 18:11850 (RA;US) 

Reservoir characterization of the Smackover Formation in 
southwest Alabama: Final report, 18:11822 (R;US) 

In-Situ Combustion 

Supporting technology for enhanced oil recovery: EOR thermal 
processes: Seventh Amendment and Extension to Annex 4, 
Enhanced oil recovery thermal processes, 18:11829 (R;US) 

Thermal EOR technology: State of the art review, 18:11856 
(RA;US) 
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Pilot oil atlas for Louisiana: Final report, 18:11849 (R;US) 
Microbial Eor 
Microbial enhanced oil recovery: State of the art review, 
18:11853 (RA;US) 
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Polymer flooding: State of the art review, 18:11854 (RA;US) 
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Ultrasonic rate measurement of multiphase flow, 18:11835 
(R;US) 
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Profile modification: State of the art review, 18:11855 (RA;US) 
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Supporting technology for enhanced oil recovery: EOR thermal 
processes: Seventh Amendment and Extension to Annex 4, 
Enhanced oil recovery thermal processes, 18:11829 (R;US) 

Thermal EOR technology: State of the art review, 18:11856 
(RA;US) 
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Advanced secondary recovery demonstration for the Sooner 
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Drilling, 18:11857 (RA;US) 
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voirs: [Quarterly progress report], October 1-December 31, 
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Final report, 18:11843 (R;US) 
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cleotides sequentially cleaved from a single strand of DNA, 
18:13904 (R;US) 

Novel separation and detection methods of DNA fragments in 
electrophoresis, 18:13903 (R;US) 

OMEGA-1778 RESONANCES 

See MESONS 

ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE CONTROL SYSTEMS 

See also COMPUTERIZED CONTROL SYSTEMS 

A thermostatting system of th LUEh-2000 electron linac, 
18:13578 (RA;RU;in Russian) 

ON-LINE MEASUREMENT SYSTEMS 

Automated complex for the Istra-56 linear accelerator drift tubes 
magnetic measurements, 18:13581 (RA;RU;In Russian) 

Basic core parameters in on-line measurement for NRI experi- 
mental reactors, 18:12763 (RA;XA) 
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Charge-coupled matrix in an on-line measurement system of 
beam emittance, 18:13582 (RA;RU;In Russian) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL EQUIPMENT 

Charge-coupled device calibrations using spectral matching fac- 
tors, 18:13679 (RA;US) 

Laser optical equipment, 18:13483 (R;IT;In Italian) 

Photonic instrumentation for the superconducting super collider, 
18:13665 (RA;US) 

OPTICAL FIBERS 

Flame-kernel model for analysis of fiber-optic instrumented 
spark plug data, 18:13384 (RA;US) 

Interferometric fiber-optic radiation sensor, 18:13649 (R;US) 

Surface preparation and characterization of a 400 um diameter 
fused silica optical fiber for direct optical initiation (DO!) appli- 
cations, 18:13713 (R;US) 

OPTICAL RADAR 

Studies on a thallium atomic vapour filter for a Raman 

temperature-lidar, 18:13739 (R;DE;In German) 
OPTICAL SYSTEMS 

Handbook of actuators and edge alignment sensors, 18:13726 
(R;US) 

Raytracing results for beamline 6.1, 18:13559 (R;GB) 

OPTICALLY THIN PLASMA 

Density measurements in FTU from electron cyclotron emission, 

18:14548 (R;IT) 
ORDNANCE 

PINS chemical assay system users’ manual: Preliminary ver- 

sion, 18:13620 (R;US) 
OREGON 

Geology and geothermal resources of the Santiam Pass area of 
the Oregon Cascade Range, Deschutes, Jefferson and Linn 
Counties, Oregon: Final report, 18:14036 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
1, Text and appendices A through D: Final report: Revision 1, 
18:12233 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
2, Appendices E through G: Final report: Revision 1, 
18:12234 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
3, Attachments A and B to Appendix F: Final report: Revision 
1, 18:12235 (R;US) 

ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLOROFLUOROCARBONS 
Thermodynamics and kinetics of methyltrichlorosilane decom- 
position, 18:13205 (R;US) 
ORGANIC COMPOUNDS 

See also AMINES 
AROMATICS 
ESTERS 
HYDROCARBONS 
NUCLEIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SILICON COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 

Assessment of concentration mechanisms for organic wastes in 
underground storage tanks at Hanford, 18:12118 (R;US) 

Barometric pumping of burial trench soil gases into the atmos- 
phere at the 740-G Sanitary Landfill: Revision 1, 18:12207 
(R;US) 

Conceptual models of VOC migration in the vadose zone using 
soil gas sampling data collected from existing ground water 
monitoring wells, 18:13821 (R;US) 

Destruction of surrogate wastes with supercritical water oxida- 
tion technology, 18:13403 (RA;US) 
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Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Manual, 
18:13271 (R;US) 

Prebiotic chemistry - Lecture 2, 18:13317 (RA;XA) 

Removal of VOCs from groundwater using membrane-assisted 
solvent extraction, 18:13773 (R;US) 

ORGANIC NITROGEN COMPOUNDS 

See also PORPHYRINS 

Femtosecond dynamics in hydrogen-bonding solvents: For- 
mamides, 18:13290 (R;US) 

Intramolecular photo-induced electron transfer in a_ rigid 
anthracene-N, N-dimethylaniline system, 18:13330 (R;US) 

National Institute for Petroleum and Energy Research quarterly 
technical report, July 1-September 30, 1992: Volume 1, Fu- 
els research, 18:11873 (R;US) 

ORGANIC OXYGEN COMPOUNDS 

See also CYANURATES 

EPOXIDES 
ETHERS 

Catalysis and co-catalysis of bond cleavages in coal and coal 
analogs: Quarterly report, August 1, 1992—October 31, 1992, 
18:13303 (R;US) 

Coal liquefaction process streams characterization and evalua- 
tion: The use of selective chemical reactions and carbon 
NMR spectroscopy in the speciation and quantification of oxy- 
gen functional groups in coal resids, 18:11674 (R;US) 

ORGANIC POLYMERS 
See also COPOLYMERS 
RESINS 
THERMOPLASTICS 

Effect of the type of radiation on the degradation behavior of 

polymer matrix composites, 18:14517 (IA;JP) 
Luminescence measurement of organic polymers during ion ir- 
radiation, 18:14508 (IA;JP) 
Preparation of highly oriented poly-diacetylene LB-films with ion 
beam irradiation, 18:14507 (IA;JP) 
ORGANIC SILICON COMPOUNDS 
See also SILANES 
Thermodynamics and kinetics of methyltrichlorosilane decom- 
position, 18:13205 (R;US) 
ORGANIC SOLVENTS 
An assessment of alternatives and technologies for replacing 


ezone- depleting substances at DOE facilities, 18:13011 
(R;US) 


Coal liquefaction using donor solvents hydrogenated at low tem- 
peratures, 18:11697 (R;US) 

Photoexcited charge pair escape and recombination: Third year 
progress report, September 15, 1989-September 15, 1992, 
18:13333 (R;US) 

ORGANIC SULFUR COMPOUNDS 
See also METHIONINE 
POLYCYCLIC SULFUR HETEROCYCLES 
THIOLS 

Biodesulfurization of water-soluble coal-derived material by 
Rhodococcus rhodochrous IGTS8, 18:11638 (R;US) 

Extraction, separation, and analysis of high sulfur Ohio coal: Fi- 
nal report, 18:11636 (R;US) 

ORGANIC SUPERCONDUCTORS 

[Band electronic structures and crystal packing forces]: Progress 

report, [March 1992—February 1993], 18:13217 (R;US) 
ORGANIC WASTES 

Assessment of concentration mechanisms for organic wastes in 
underground storage tanks at Hanford, 18:12118 (R;US) 

Treatment of hazardous organic wastes using silent discharge 
plasmas, 18:13750 (R;US) 

ORGANOMETALLIC COMPOUNDS 

[Molecular/polymeric magnetism]: 

(R;US) 
ORGDP 

Oak Ridge K-25 Site Technology Logic Diagram: Volume 1, 
Technology evaluation, 18:12247 (R;US) 

Oak Ridge K-25 Site Technology Logic Diagram: Volume 2, 
Technology Logic Diagrams, 18:12248 (R;US) 


Progress report, 18:13218 
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Oak Ridge K-25 Site Technology Logic Diagram: Volume 3, 
Technology evaluation data sheets; Part B, Remedial action, 
robotics/automation, waste management, 18:12250 (R;US) 

Oak Ridge K-25 Site Technology Logic Diagram: Volume 3, 
Technology evaluation data sheets; Part A, Characterization, 
decontamination, dismantiement, 18:12249 (R;US) 

ORIFICES 

Final report on Process Test MR-105-2, Orifice selection during 

reactor operation, 18:12757 (R;US) 
ORNL 

An overview of severe accident modeling and analysis work for 
the ANS reactor conceptual safety analysis report, 18:12793 
(R;US) 

Contaminated sediment removal from a spent fuel storage 
canal, 18:12225 (R;US) 

Fossil Energy Program semiannual progress report for October 
1991—March 1992, 18:11694 (R;US) 

On-site laboratory support of the Oak Ridge National Laboratory 
remedial investigation/feasibility study, 18:12224 (R;US) 

Strategy for upgrade of ORNL treatment facilities to minimize 
secondary waste generation, 18:12000 (R;US) 

Work plan and health and safety plan for Building 3019B under- 
ground storage tank at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, 18:12111 (R;US) 

ORYZA 
See RICE 
OSCILLATIONS 

See also SAWTOOTH OSCILLATIONS 

Stability of acoustic oscillations in a model Helmholtz-type pulse 
combustor, 18:13382 (RA;US) 

OSCILLATIONS (PLASMA) 

See PLASMA WAVES 

OSCILLATORS 
Program-controlled master oscillator of H-power supply system 
of the 30 MeV electron linac, 18:13571 (RA;RU;In Russian) 

OSCILLOGRAPHS 

Image and data handling, 18:14805 (RA;US) 
OSHA 

See US OSHA 
OXETANE 

See ETHERS 
OXIDATION 

See also COMBUSTION 

Kinetics of the transpassive oxidation of pyrite: Technical 
progress report, July 1, 1992—October 20, 1992, 18:11628 
(R;US) 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly technical progress report, September 8, 1992— 
November 30, 1992, 18:12318 (R;US) 
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BARIUM OXIDES 
BISMUTH OXIDES 
BORON OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
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LANTHANUM OXIDES 
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MANGANESE OXIDES 
MOLYBDENUM OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 
RUTHENIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TITANIUM OXIDES 
URANIUM OXIDES 
YTTRIUM OXIDES 
ZIRCONIUM OXIDES 





Actinide metal processing, 18:12115 (PA;US) 
Synthesis of actinide nitrides, phosphides, sulfides and oxides, 
18:13328 (PA;US) 


OXIRANS 
See EPOXIDES 


OXYGEN 

Biological conversion of synthesis gas: Project status report, 
October 1, 1992—December 31, 1992, 18:12317 (R;US) 

Energy variable monoenergetic positron beam study of oxygen 
atoms in Czochralski grown Si, 18:14470 (IA;JP) 

Surface and interface electronic structure: Three year activity 
report: [Annual progress report], December 1, 1989— 
November 30, 1992, 18:13079 (R;US) 


OXYGEN 16 
Nuclear stability and coupling to negative energy states, 
18:14267 (R;FR) 
Study of high-density baryonic matter at the alternating gradient 
synchrotron, 18:14261 (RA;US) 


OXYGEN 16 TARGET 
Methods of experimental data processing on '*C and '®O multi- 
particle photodissociation reactions, 18:14331 (R;UA;In 
Russian) 


OXYGEN 17 REACTIONS 


Measurement of giant resonances at zero degree: why and 
how, 18:14304 (R;FR) 


OXYGEN 18 
Analytical and methodological aspects of oxygen and carbon 
stable isotope composition of carbonate lacustrine sediments: 


Final report for the period 1 October 1990 - 14 September 
1992, 18:13793 (R;XA) 


OXYGEN COMPOUNDS 

See also BORATES 
BORIC ACID 
CHROMATES 
HYDROXIDES 
MOLYBDATES 
NITRATES 
OXIDES 
PERTECHNETATES 
PHOSPHATES 
WATER 
ZIRCONATES 


Laser spectroscopy of chemically reactive species, 18:13331 
(R;US) 


OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 


OXYGEN HYDRIDES 
See WATER 


OXYGENASES 
X-ray absorption spectroscopic studies of the dinuclear iron cen- 
ter in methane monooxygenase and the sulfure and chlorine 
centers in photographic materials, 18:12303 (R;US) 


OXYMETHYLENE 
See FORMALDEHYDE 


OZONE 

A correlated K-distribution model of the heating rates for H2O and 
a molecular mixture in the 0-2500 cm—' wavelength region in 
the atmosphere between 0 and 60 km, 18:13761 (R;US) 

Clover as a bioindicator of ozone at ground level in Sweden - a 
national cooperation project, 18:13742 (R;SE;In Swedish) 

Dry deposition of particles and gases, 18:13811 (R;DK) 

Potential energy surfaces governing chemical reactions involv- 
ing carbon, oxygen, and hydrogen, 18:13322 (R;US) 


OZONE LAYER 


Environmental risks and future generations: Criteria for public 
policy, 18:12907 (R;US) 


1-PROPANOL 
See PROPANOLS 


PARACHUTES 


p 


P CODES 
International Nuclear Model personal computer (PCINM): Model 
documentation: Final report, 18:12944 (R;US) 
P INVARIANCE 
Parity violation in electron scattering, 18:14212 (RA;US) 
P REACTOR 

Reactor Restart Division trend analysis report, second quarter 
1991, 18:12779 (R;US) 

The influence of Savannah River discharge and changing SRS 
cooling water requirements on the potential entrainment of 
ichthyoplankton at the SRS Savannah River intakes, 
18:12696 (R;US) 

PACIFIC NORTHWEST REGION 

See USA 
PACKAGING 

Transportation of hazardous materials, 18:12929 (RA;US) 
PAH 

See POLYCYCLIC AROMATIC HYDROCARBONS 
PALLADIUM 

Surface and interface electronic structure: Three year activity 
report: [Annual progress report], December 1, 1989- 
November 30, 1992, 18:13079 (R;US) 

PALLADIUM COMPOUNDS 

See also PALLADIUM HYDRIDES 

Quasi-plasma transport model in deuterium overloaded palla- 
dium cathodes, 18:14551 (R;IT) 

Study of deuterium charging in palladium by electrolysis of 
heavy water: Search for heat excess and nuclear ashes, 
18:14549 (R;IT) 

PALLADIUM HYDRIDES 
[Band electronic structures and crystal packing forces]: Progress 
report, [March 1992—February 1993], 18:13217 (R;US) 
PALLADIUM NITRATES 
See NITRATES 
PALLADIUM COMPOUNDS 
PALO VERDE-1 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 

Palo Verde Nuclear Power Plant, 18:12848 (R;US) 
PALO VERDE-2 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 

Palo Verde Nuclear Power Plant, 18:12848 (R;US) 
PALO VERDE-3 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 

Palo Verde Nuclear Power Plant, 18:12848 (R;US) 
PALO VERDE-4 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 

Palo Verde Nuclear Power Plant, 18:12848 (R;US) 
PALO VERDE-5 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 

Palo Verde Nuclear Power Plant, 18:12848 (R;US) 
PALUEL-1 REACTOR 

From Lesseps 1300 to the application of computerized PSAs to 
operational safety, 18:12470 (R;FR;In French) 

Knowledge modelling and reliability processing: presentation of 
the Figaro language and associated tools, 18:12467 (R;FR;In 
French) 

Living probabilistic safety assessment of French 1300 MWe 
PWR nuclear power plant unit: methodology, results and 
teaching, 18:12469 (R;FR;In French) 

Why Markovian techniques were used in EDF’S PSA of Paluel, 
18:12468 (R;FR;In French) 

PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARABOLIC TROUGH COLLECTORS 

Two-year programme of measuring and operation of the dis- 
tributed collector system at Aguas de Moura/Portugal, 
18:12350 (1;DE;in German) 

PARACHUTES 


A simple, approximate model of parachute inflation, 18:13436 
(R;US) 
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PARAFFIN 


PARAFFIN 
Low severity upgrading of F-T waxes with solid superacids: 
Quarterly report, 18:13305 (R;US) 
Low severity upgrading of F-T waxes with solid superacids: 
Quarterly report, 18:13304 (R;US) 
PARAFFINS 
See ALKANES 


PARAGENES 
See PLASMIDS 


PARALLEL PROCESSING 
A parallel ADI implementation for Navier-Stokes applications, 
18:14749 (RA;US) 
An improved spectral load balancing method, 18:14801 (R;US) 
Degradation: An evaluation model for analyzing performances 
of parallel programs, 18:14748 (RA;US) 
FORTRAN M as a language for building earth system models, 
18:14026 (R;US) 
Parallel processor for real-time structural control, 18:14798 
(R;US) 
Parallel programming with PCN: Revision 2, 18:14716 (R;US) 
Toward a parallel recursive spectral bisection mapping tool, 
18:14723 (R;US) 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARITY NONCONSERVATION 
See P INVARIANCE 


PARTIAL DIFFERENTIAL EQUATIONS 
See also NAVIER-STOKES EQUATIONS 
WAVE EQUATIONS 
An experimental environment for multilevel methods, 18:14782 
(RA;US) 
Domain imbedding alternating direction collocation, 18:14776 
(RA;US) 
On a class of strongly degenerate and singular linear elliptic 
equation, 18:14065 (R;XA) 
Parallelizing the spectral transform method: A comparison of al- 
ternative parallel! algorithms, 18:14718 (R;US) 
PARTICLE BOOSTERS 
Dipole power supply for National Synchrotron Light Source 
Booster upgrade, 18:13556 (R;US) 
PARTICLE IDENTIFICATION 
Construction of a Cherenkov counter for the test of the particle 
identification in the SAPHIR detector, 18:13607 (R;DE;In Ger- 
man) 
New representations of AE-Cs/ matrix. Automatical identification 
of light particles, 18:13622 (R;FR;In French) 
Velocity determination of neutron-rich projectile fragments with a 
ring-imaging Cherenkov detector, 18:13624 (R;DE;In German) 
PARTICLE INTERACTIONS 
See also ELECTROPRODUCTION 
EXCLUSIVE INTERACTIONS 
HADRON-HADRON INTERACTIONS 
PHOTOPRODUCTION 
QUARK-ANTIQUARK INTERACTIONS 
Beam-solid interaction: Fundamental and application, 18:14500 
(IA;JP) 
On the connection of classical mechanics, physical kinetics and 
quantum theory, 18:14078 (R;RU;In Russian) 
PARTICLE MODELS 
See also COMPOSITE MODELS 
JET MODEL 
THERMODYNAMIC MODEL 
UNIFIED GAUGE MODELS 
Applications of supersymmetric quantum mechanics, 18:14181 
(1;NL) 
PARTICLE PRODUCTION 
See also ELECTROPRODUCTION 
PHOTOPRODUCTION 
Particle production in hot and dense nuclear matter, 18:14338 
(R;SE) 
Strangeness production in S + Pb and p + Pb collisions at 200 
GeV/c per nucleon, 18:14228 (R;US) 
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PARTICLE SIZE 

Application of poisson statistics to the problem of size and vol- 
ume flux measurements by phase-doppler anemometry, 
18:13392 (RA;US) 

PARTICLES 
See also NEUTRAL PARTICLES 
PARTICULATES 

Construction of Hall C drift chamber prototype, 18:13619 (RA;US) 

Particle influx measurements with the ASDEX-upgrade multi- 
chord visible spectroscopy system, 18:14593 (R;DE) 

PARTICULATES 

Chemistry of coal-related microparticles: [Final report], 1 
September 1989-31 August 1992, 18:13302 (R;US) 

Combustion kinetics of heterogeneous char particle populations, 
18:13394 (RA;US) 

Effect of CO conversion in the boundary layers surrounding pul- 
verized coal char particles, 18:11809 (RA;US) 

Effect of sorbent attrition on utilization: Final report, August 1, 
1991—August 31, 1992, 18:12429 (R;US) 

Effects of catalytic mineral matter CO/COz2 ratio on temperature 
and burning time for char combustion: Quarterly progress re- 
port No. 1, October-December 1989, 18:11788 (R;US) 

Emery 3004 as a challenge aerosol: Operational experience at 
Westinghouse Hanford Company, 18:13765 (R;US) 

Hydrodynamic controls on particle transport through heteroge- 
neous porous media: Technical progress report, 18:14035 
(R;US) 

Instrument and  sample-preparation considerations for 
computer-controlled scanning electron microscopy analyses 
of mineral matter particles in coal, 18:11810 (RA;US) 

Integrating gas reburning with low NOx burners, 18:11733 
(RA;US) 

Particulate behavior in a controlled-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport: Quarterly technical progress report, 
September 15, 1992—December 14, 1992, 18:11800 (R;US) 

SNRB - SOz, NO, and particulate emissions control with a high 
temperature baghouse, 18:11728 (RA;US) 

Spatial resolved analysis of microparticles by secondary mass 
spectrometry, 18:13270 (R;DE;In German) 

The determination of particulate contamination in miniature ball 
bearings, 18:13699 (R;US) 

PASSIVE SOLAR HEATING SYSTEMS 
Computerized Simulation 
Applicability study 1: Executive summary, 18:12355 (R;GB) 
Cost 

Solar building study. Final report: Warmhome 200 Glengormley, 

18:12352 (R;GB) 
Demonstration Programs 

Solar building study. Final report: Warmhome 200 Glengormley, 

18:12352 (R;GB) 
Design 

Solar building study. Final report: Gateway Two Basingstoke, 
18:12351 (R;GB) 

Solar building study. Summary report: Gateway Two [Bas- 
ingstoke], 18:12353 (R;GB) 

Energy Efficiency 

Solar building study. Final report: Gateway Two Basingstoke, 
18:12351 (R;GB) 

Solar building study. Final report: Warmhome 200 Glengormley, 
18:12352 (R;GB) 

Solar building study. Summary report: Gateway Two [Bas- 
ingstoke], 18:12353 (R;GB) 

Solar building study. Summary report: 
18:12354 (R;GB) 

Forecasting 
Applicability study 1: Executive summary, 18:12355 (R;GB) 
Houses 

Applicability study 1: Executive summary, 18:12355 (R;GB) 

Solar building study. Final report: Warmhome 200 Glengormley, 
18:12352 (R;GB) 

Solar building study. Summary report: 
18:12354 (R;GB) 


Warmhome 200, 


Warmhome 200, 





Office Bulldings 
Solar building study. Final report: Gateway Two Basingstoke, 
18:12351 (R;GB) 
Solar building study. Summary report: Gateway Two [Bas- 
ingstoke], 18:12353 (R;GB) 
Performance 
Solar building study. Final report: Gateway Two Basingstoke, 
18:12351 (R;GB) 
Solar building study. Summary report: Gateway Two [Bas- 
ingstoke], 18:12352 (R;GB) 
Solar building study. Summary report: 
18:12354 (R;GB) 
United Kingdom 
Solar building study. Final report: Gateway Two Basingstoke, 
18:12351 (R;GB) 
Solar building study. Summary report: Gateway Two [Bas- 
ingstoke], 18:12353 (R;GB) 
Solar building study. Summary report: 
18:12354 (R:GB) 
PATIENTS 
Stereotactical one-time irradiations at a LINAC, 18:13919 
(IA;AT;In German) 
Stereotactical radiosurgery: dose optimization in applications of 
the gamma knife device, 18:13920 (IA;AT;In German) 
PDP REACTOR 
Reactor safeguards: 
(R;US) 
PEATLANDS 
See WETLANDS 
PELLETS (BREEDING) 
See BREEDING PELLETS 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATORS 
An empirical equation for penetration depth of ogive-nose pro- 
jectiles into concrete targets, 18:13700 (R;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
Local chromatic correction scheme for LER of PEP-II, 18:13604 
(R;US) 
PERMANENT MAGNETS 
Fundamental magnetic studies of iron-rare-earth-metalloid al- 
loys: Final technical report, 18:13077 (R;US) 
PERMUTIT (INORGANIC) 
See INORGANIC ION EXCHANGERS 
PEROVSKITE CRYSTAL STRUCTURE 
See CUBIC LATTICES 
PEROXIDASES 
Molecular characterization of the lignin-forming peroxidase: Role 
in growth, development and response to stress: Progress sum- 
mary report, April 1, 1992—March 31, 1993, 18:12298 (R;US) 
PERSONAL COMPUTERS 
CARSFT, a computer code for calculating Coherent anti-Stokes 
Raman spectra, 18:14378 (RA;US) 
Cycle-resolved multipoint ionization probe measurements in a 
spark ignition engine, 18:13383 (RA;US) 
Prototype PC user interface, 18:14790 (R;US) 
PERSONNEL 
See also CONTRACTOR PERSONNEL 
MINERS 
MOTOR VEHICLE OPERATORS 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 
Characterization of radiation environments at selected Pacific 
Northwest Laboratory facilities, 18:12251 (R;US) 
Chemical Processing Division monthly report, June 1967, 
18:11976 (R;US) 
Hazard after reactor catastrophe, 18:12801 (R;US) 
MORT User's Manual for use with the Management Oversight 
and Risk Tree analytical logic diagram: Revision 3, 18:12901 
(R;US) 


Warmhome 200, 


Warmhome 200, 


Process Development Pile, 18:12802 


PHASE TRANSFORMATIONS 


Maintenance implementation plan for the Plutonium Finishing 
Plant: Revision 1, 18:12192 (R;US) 

Occupancy-use readiness manual: Safety considerations: Revi- 
sion 1, 18:14023 (R;US) 

Occupational radiation exposure at commercial nuclear power 
reactors and other facilities, 1990: Twenty-third annual report: 
Volume 12, 18:12839 (R;US) 

Onsite assessments for the Department of Energy Laboratory 
Accreditation Program, 18:13981 (R;US) 

Reducing personnel radiation doses in high-grading operations 
at the Nevada test site, 18:14011 (RA;US) 

PERSONNEL DOSIMETRY 
An alternate method for determining minimum reportable dose, 
18:13982 (R;US) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERTECHNETATES 

A suggested approach toward measuring sorption and applying 
sorption data to repository performance assessment, 
18:13803 (RA;XN) 

PERTURBATIONS 
See DISTURBANCES 
PESTICIDES 

See also HERBICIDES 

Extraction of pesticides from contaminated soil using supercriti- 
cal carbon dioxide, 18:13826 (R;US) 

Removal of pesticides from aqueous solutions using liquid 
membrane emulsions, 18:13013 (R;US) 

Tennessee Valley Authority National Fertilizer and Environmen- 
tal Research Center: An overview, 18:13827 (R;US) 

PETROLEUM 

See also RESIDUAL PETROLEUM 

Assumptions for the Annual Energy Outlook 1993 (Contains 
model documentation and regional maps.), 18:12942 (R;US) 

Contracts for field projects and supporting research on en- 
hanced oil recovery: Progress Review No. 69, quarter ending 
December 31, 1991, 18:11828 (R;US) 

Oil shale, tar sand, coal research advanced exploratory process 
technology, jointly sponsored research: Quarterly technical 
progress report, October-December 1992, 18:11888 (R;US) 

Supporting technology for enhanced oil recovery: EOR thermal 
processes: Seventh Amendment and Extension to Annex 4, 
Enhanced oil recovery thermal processes, 18:11829 (R;US) 

Thermal EOR technology: State of the art review, 18:11856 
(RA;US) 

PETROLEUM COKE 
See COKE 
PETROLEUM DEPOSITS 

Solid-state NMR characterization of Mowry Formation shales, 
18:11824 (R;US) 

Special core analyses and relative permeability measurement 
on Almond formation reservoir rocks, 18:11865 (R;US) 

PETROLEUM INDUSTRY 

Performance profiles of major energy producers, 1991, 

18:11867 (R;US) 
PETROLEUM REFINERIES 

Moessbauer effect study on the corrosion of an oil refinary, 

18:13102 (IA;AR) 
PETROLEUM RESIDUES 

Bench-scale development of coaVoil co-processing technology: 
Final summary report, 18:11660 (R;US) 

Vanadium and nickel complexes in petroleum resid acid, base, 
and neutral fractions, 18:11866 (R;US) 

PETT 

See POSITRON COMPUTED TOMOGRAPHY 
PHARMACEUTICALS 

See DRUGS 
PHASE STABILITY 

Measuring phase distortions in ultrashort pulses, 18:13286 
(RA;US) 

PHASE TRANSFORMATIONS 

See also SOLIDIFICATION 

The nature of the glass transition and its determination by ther- 
mal analysis, 18:13216 (R;US) 
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PHENIX REACTOR 


PHENIX REACTOR 
Application of a statistical methodology for the comprehension 
of corrosion phenomena on Phenix spent fuel pins, 18:12580 
(R;FR;In French) 
PHENOL 
Liquid chromatographic analysis of coal surface properties: 
Quarterly progress report, October-December 1992, 
18:11709 (R;US) 
PHENOLS 
See also PHENOL 
Investigations into aerobic bacterial degradation of phenol com- 
pounds in consideration of ecological and physiological 
parameters, 18:13807 (R;DE;in German) 
PHENYLAMINE 
See ANILINE 
PHOSPHATES 
See also ZIRCONIUM PHOSPHATES 
Sorption of caesium on insoluble hexacyanoferrates (Il) and 
strontium on antimonic and phosphatoantimonic acids, 
18:12088 (RA;XA) 
PHOSPHIDES 
See also INDIUM PHOSPHIDES 
Synthesis of actinide nitrides, phosphides, sulfides and oxides, 
18:13328 (PA;US) 
PHOSPHORUS 32 
G- radiation from tracer doses of 9*P induced massive apoptosis 
in a Burkitt's lymphoma cell line, 18:13998 (IA;AU) 
PHOSPHORUS COMPOUNDS 
See also PHOSPHATES 
PHOSPHIDES 
The availability and influence of minerals on reproductive pa- 
rameters in ruminants, 18:13942 (RA;XA) 
PHOSPHOTUNGSTIC ACID 
See TUNGSTOPHOSPHORIC ACID 
PHOSPHOWOLFRAMIC ACID 
See TUNGSTOPHOSPHORIC ACID 
PHOTOACOUSTIC SPECTROSCOPY 
Hydrolysis and carbonate complexation of dioxoplutonium (V), 
18:13354 (RA;US) 
PHOTOCATHODES 
Observation of a charge limit for photocathode electron guns, 
18:13593 (R;US) 
Progress in developing an infrared photocathode, 18:13680 
(RA;US) 
R.F. photocathode guns triggered by synchrotron light, 
18:13479 (R;IT) 
PHOTOCHEMISTRY 
Photoexcited charge pair escape and recombination: Third year 
progress report, September 15, 1989—September 15, 1992, 
18:13333 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Photoelectrochemical systems, 18:12339 (RA;US) 
PHOTOELECTRON SPECTROSCOPY 
Angular and polarization correlations in photoionization and ra- 
diative recombination, 18:14430 (RA;US) 
Compositional analyses of surfaces and thin films by electron 
and ion spectroscopies, 18:13273 (RA;US) 
PHOTOGRAPHY 
Color image processing as a combustion diagnostic, 18:13359 
(RA;US) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON BEAMS 
Linear polarization of 60 MeV photon beams measured accord- 
ing to recoil electron asymmetry in photoproduction of ete~ 
pairs on electrons, 18:14294 (R;UA;In Russian) 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON TRANSPORT 
CEPXS/ONELD: A one-dimensional coupled electron-photon 
discrete ordinates code package, 18:14357 (RA;US) 
TART input manual: Revision 3.0.3, 18:14361 (R;US) 
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PHOTON-ION COLLISIONS 

Dynamics of collision processes: Progress report, August 1, 

1992—July 31, 1993, 18:14371 (R;US) 
PHOTON-NUCLEON INTERACTIONS 

See also PHOTON-PROTON INTERACTIONS 

A-resonance effects in polarization observables of 3He(-+,7*)°H, 
18:14200 (RA;US) 

Connections between Compton scattering and pion photopro- 
duction in the delta region, 18:14196 (RA;US) 

Effective Lagrangians, Watson's theorem and the E2/M1 mixing 
ratio in the excitation of the Delta resonance, 18:14250 (RA;US) 

Mechanisms of photon scattering on nucleons at intermediate 
energies, 18:14190 (RA;US) 

Multipole analyses and photo-decay couplings at intermediate 
energies, 18:14194 (RA;US) 

Pion photoproduction and -N «+ A amplitudes, 18:14192 (RA;US) 

The polarizabilities of bound nucleons, 18:14244 (RA;US) 

The quadrupole amplitude in the yN < A transition, 18:14191 
(RA;US) 

PHOTON-PROTON INTERACTIONS 

Compton scattering off the proton at SAL, 18:14195 (RA;US) 

New measurements of the p(y, a°) reaction at LEGS, 18:14193 
(RA;US) 

PHOTONS 

Background and efficiency a critical review: Photon radiation 
from quarks: background and efficiency in LEP experiments, 
18:14307 (R;FR) 

Direct photons in experiment polex, 18:14258 (IA;RU) 

Generalized inequalities for quantum correlations with hidden 
variables, 18:14076 (R;RU) 

Non-Euclidean space for local hidden variables, 18:14077 (R;RU) 

PHOTONUCLEAR REACTIONS 

A theory of “He(y,p)SH and “He(+,n)SHe reactions at energies 
below the meson production threshold, 18:14330 (R;UA) 

Evaluation for photonuclear production cross sections, (1), 
18:14328 (R;JP;In Japanese) 

Methods of experimental data processing on '*C and '€O multi- 
particle photodissociation reactions, 18:14331 (R;UA;iIn 
Russian) 

Photon absorption and scattering cross sections by triaxal nu- 
clei, 18:14313 (R;IT) 

PHOTOPRODUCTION 
Mechanisms of photon scattering on nucleons at intermediate 
energies, 18:14190 (RA;US) 
PHOTOVOLTAIC POWER PLANTS 
Photovoltaic energy cost limit, 18:12335 (R;IT;In Italian) 
PHWR TYPE REACTORS 
See also BRUCE-1 REACTOR 
CORDOBA REACTOR 
NARORA-1 REACTOR 
NARORA-2 REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 

CLUB - a multigroup integral transport theory code for lattice 
calculations of PHWR cells, 18:12556 (R;!N) 

Conceptual design of an inherently safe and simple tube reactor 
using water moderator and coolant, 18:12490 (RA;XA) 

Feedback compensation network design for KAPP reactor regu- 
lating system, 18:12654 (R;IN) 

Reliability analysis of 500 MW(e) power supply system (Paper 
No. 1.1), 18:12568 (IA;IN) 

The stress analysis of moderator pump casing of RAPP-3,4 and 
Kaiga-1,2, 18:12554 (R;IN) 

PHYSICAL CHEMISTRY 

Nuclear Technology Programs semiannual progress report, Oc- 

tober 1990—March 1991, 18:13343 (R;US) 
PHYSICAL PROTECTION DEVICES 

See also SECURITY SEALS 

Locking systems for physical protection and control, 18:12272 
(R;US) 

PHYSICS 
See also ATOMIC PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 





REACTOR PHYSICS 
SOLID STATE PHYSICS 
Symmetries and hadronic spectroscopy, 18:14122 (RA;US) 
PI-1016 RESONANCES 
See MESONS 
PIGE ANALYSIS 
See PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PIGS 
See SWINE 
PINNING FORCE 
See MAGNETIC FLUX 
PION BEAMS 

High-energy pion beams: Problems and prospects, 18:14303 

(R;US 
PION MINUS-PROTON INTERACTIONS 

Measurement of one-spin asymmetries in inclusive x° and n 
production at 90 deg cms in the reactions x—pf -> +°(n) + X 
at 40 GeV/c, 18:14223 (IA;RU) 

Polarization study, 18:14222 (IA;RU) 

PION REACTIONS 

A search for the production of direct leptons in nucleon-nucleus 
and nucleus-nucleus collisions: Progress report, April 1, 
1992—December 1, 1992 (Intermediate Energy Nuclear 
Physics Group, Dept. of Physics and Astronomy, Louisiana 
State Univ., Baton Rouge), 18:14311 (R;US) 

PION-NUCLEON INTERACTIONS 

Hadron dynamics in high-energy pion-nucleus scattering, 
18:14334 (R;US) 

High-energy pion beams: Problems and prospects, 18:14303 
(R;US 

PIONIC ATOMS 
Exotic states of hadronic atoms, 18:14279 (R;JP) 
PIONS 

See also PIONS NEUTRAL 

Asymptotic pion form factor, 18:14254 (RA;US) 

Connections between Compton scattering and pion photopro- 
duction in the delta region, 18:14196 (RA;US) 

Functional methods in field theory and the Goldstone mecha- 
nism for composite pions, 18:14121 (RA;US) 

Multipole analyses and photo-decay couplings at intermediate 
energies, 18:14194 (RA;US) 

Pion and kaon polarizabilities in the quark confinement model, 
18:14247 (RA;US) 

Pion and sigma polarizabilities and radiative transitions, 
18:14249 (RA;US) 

Pion photoproduction and -YN «+ A amplitudes, 18:14192 (RA;US) 

Pion polarizabilities in chiral perturbation theory, 18:14246 
(RA;US) 

Radiative pion photoproduction and pion polarizabilities, 
18:14248 (RA;US) 

Research and development for a di-muon detector, 18:13671 
(RA;US) 

Single-pion electroproduction and the A* — P + + transverse 
one-half and scalar helicity transition form factors—an alge- 
braic approach, 18:14251 (RA;US) 

PIONS NEUTRAL 

Measurement of one-spin asymmetries in inclusive x° and 7 
production at 90 deg cms in the reactions x—pt -> x°(n) + X 
at 40 GeV/c, 18:14223 (IA;RU) 

New measurements of the p(7, x°) reaction at LEGS, 18:14193 
(RA;US) 

PIPELINES 

Microstructural evolution of pipelines for thermal electric power 
plants after a prolongated operation, 18:13094 (IA;AR;In 
Spanish) 

Rio Vista gas leak study: Belleaire Gas Field, California: Topical 
report, April 1989-January 1991, 18:11881 (R;US) 

PIPES 

A chipless pipe cutter, 18:11880 (R;US) 

DRA-1. A test loop for determining friction losses in pipe flow, 
18:13458 (R;SE) 


PLASMA DIAGNOSTICS 


Failure of expansion joint tie rods — Impact on bellows integrity, 
18:12778 (R;US) 
Pipe crawler with extendable legs, 18:13426 (PA;US) 
PITCH (REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PIXE ANALYSIS 
Non linear-least-squares fitting for pixe spectra, 18:13262 (R;DZ) 
PLANT CELLS 
The role of neoteny and sociogenesis in the evolution of cell 
structure, 18:13315 (RA;XA) 
PLANT DISEASES 
A new gene, developed through mutagenesis with thermal neu- 
trons, for resistance of rice to bacterial leaf blight, 18:13944 
(IA;JP) 
PLANTS 
See also ALGAE 
TREES 
Determination of radionuclides and pathways contributing to 
dose in 1945: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 003, 
18:13973 (R;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOT PLASMA 
LOW-BETA PLASMA 
OPTICALLY THIN PLASMA 
ROTATING PLASMA 
Kinetic effects in stochastic topologically nontrivial field, 
18:14626 (R;UA) 
Linear electric field mass spectrometry, 18:13277 (PA;US) 
Low-temperature aluminum-opacity measurements on the Nova 
laser, 18:13493 (RA;US) 
Measurements of brightness temperature and imaging of im- 
ploding plasmas in Saturn facility, 18:13655 (RA;US) 
Measurements of dielectronic recombination in highly charged, 
neon-like ions, 18:14385 (RA;US) 
Measurements of stark broadening in hot, dense plasma, 
18:14651 (RA;US) 
Momentum and heat frictions between fast ions and thermal 
plasma species, 18:14607 (R;JP) 
Numerical evaluation of longitudinal ion transport coefficients in 
magnetized D-He and H-C plasmas, 18:14609 (R;DE) 
Precision X-ray measurement of line positions for resonantly 
photopumped X-ray lasers, 18:13492 (RA;US) 
Solid-state, _ultrashort-pulse, high-intensity laser 
18:13496 (RA;US) 
Suppression of preheat in laser-produced plasmas using a 
plasma mirror, 18:13494 (RA;US) 
The basic equations for a four-component magneto plasma flux 
with non-equilibrium ionisation, 18:14588 (R;DE;In German) 
Vorticity injection in non-neutral plasma devices, 18:14579 (R;XA) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA ACCELERATORS 
See PLASMA GUNS 
PLASMA ARC SPRAYING 
Current problems in plasma spray processing, 18:13064 (R;US) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
MAGNETIC CONFINEMENT 
Theoretical studies on plasma heating and confinement: Final 
report, May 4, 1984—May 13, 1988, 18:14539 (R;US) 
PLASMA DENSITY 
Characteristics of ICR-produced peripheral plasma in the 
URAGAN-SM torsatron, 18:14617 (R;UA) 
PLASMA DIAGNOSTICS 


Detectors for LIDAR type Thomson scattering diagnostics, 
18:14591 (R;DE) 


facility, 
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PLASMA DIAGNOSTICS 


Interferometric investigation methods of plasma spatial charac- 
teristics on stellarators and tokamaks in submillimeter region: 
Review, 18:14585 (R;UA;In Russian) 

The possibility of using carbon-graphite materials for microwave 
plasma diagnostics in large fusion devices, 18:14627 (R;UA) 

Thomson scattering diagnostic analyses to determine the ener- 
getic particle distributions in TFTR: Annual performance 
report, 18:14541 (R;US) 

Visible spectroscopy on ASDEX, 18:14606 (R;DE) 

PLASMA DIODES 
See THERMIONIC DIODES 

PLASMA DISRUPTION 
Internal disruption: catastrophic ergodisation, 18:14559 (RA;FR) 
Nonlinear ideal MHD instabilities, 18:14600 (R;DE) 

PLASMA EXPANSION 

Simulation of very-high-altitude nuclear explosions, 18:13716 
(RA;US) 

PLASMA FOCUS 

Analytical and numerical foundations for the scaling of plasma 
focus experiments considering the electric resistance, 
18:14589 (R;DE;In German) 

Instabilities in the ‘on’ phase of the plasma focus, 18:14587 
(R;DE;In German) 

PLASMA FOCUS DEVICES 

Contributions to the physics of the plasma focus from the IPF 
Stuttgart since 1970, 18:14590 (R;DE;ln German) 

Current scaling of plasma focus devices, 18:14586 (R;DE;In 
German) 

PLASMA GUNS 

Investigation of dynamics of plasma fluxes generated by the 
quasi-stationary plasma accelerator P-50, 18:14614 (R;UA;In 
Russian) 

PLASMA IMPURITIES 

Predicted precision of ion temperature and impurity fractional 
density measurements using the JET collective scattering di- 
agnostic: Final report of JET Article 14 Contract No: 
JEO/9006, 18:14608 (R:GB) 

PLASMA MACROINSTABILITIES 

See also TEARING INSTABILITY 

Bifurcation theory for toroidal MHD instabilities, 18:14575 
(RA;FR) 

PLASMA MICROINSTABILITIES 

See also ION WAVE INSTABILITY 

Radial propagation of microturbulence in tokamaks, 18:14558 
(RA;FR) 

PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA SCRAPE-OFF LAYER 

A review of experiments and theory on stochastic scrape-off- 
layers, 18:14671 (RA;FR) 

Edge effects during Dili-D divertor biasing, 18:14672 (R;US) 

Impurity transport at the plasma edge: the transition from 2D to 
1D models in axisymmetric toroidal systems and the role of 
poloidal source distributions, 18:14610 (R;DE) 

The DIPSI computer code user’s manual: Revision 1, 18:14692 
(R;US) 

PLASMA SIMULATION 

Concurrent particle-in-cell plasma simulation on a multi- 
transputer parallel computer, 18:14720 (R;IN) 

TSC plasma halo simulation of a DIll-D vertical displacement 
episode, 18:14690 (R;US) 

The DIPS| computer code user’s manual: Revision 1, 18:14692 
(R;US) 

PLASMA SWITCHES 

Modeling of plasma flow switches at low, intermediate and high 
energies, 18:14630 (R;US) 

Potential theory of a plasma current switch, 18:13586 (R;UA;In 
Russian) 

Proceedings of the Fourth Switch Tube Advanced Technology 
Review meeting, 18:13491 (R;US) 

PLASMA WAVES 

Negative viscosity and generation of dissipative solitons and 

zonal dissipative structures by drift waves, 18:14624 (R;UA) 
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Studies on the parametric decay of waves in fusion plasmas, 
18:14652 (R;Fi) 

Study of lower-hybrid wave propagation in the presence of low- 
frequency fluctuations, 18:14647 (R;DE) 

Toroidal plasmas permeability tensor and dissipation of fast waves 
(methods of evaluation and some results), 18:14597 (R;DE) 

PLASMIDS 
[An homologous recombination strategy to directly clone mam- 
malian telemeres]: Progress report, 18:13909 (R;US) 
PLASTIC SCINTILLATORS 
Scintillating fibers for tracking at LHC, 18:13611 (R;FR) 
PLATES 

Mathematical modelling, variational formulation and numerical 
simulation of the energy transfer process in a gray plate in the 
presence of a thermal radiant source, 18:14102 (R;BR) 

PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 

Clean gasoline reforming with superacid catalysts: Final techni- 
cal report, September 25, 1990-—September 24, 1992, 
18:11678 (R;US) 

Surface and interface electronic structure: Sixth year activity re- 
port: [Annual progress report], December 1, 1991—November 
30, 1992, 18:13078 (R;US) 

Surface and interface electronic structure: Three year activity 
report: [Annual progress report], December 1, 1989- 
November 30, 1992, 18:13079 (R;US) 

PLATINUM ALLOYS 

Theoretical predictions of platinum-rhodium bimetallic catalysts, 

18:13050 (R;US) 
PLATINUM BROMIDES 

Spectroscopic effects of disorder and vibrational localization in 

mixed-halide metal-halide chain solids, 18:13325 (R;US) 
PLATINUM CHLORIDES 

Spectroscopic effects of disorder and vibrational localization in 

mixed-halide metal-halide chain solids, 18:13325 (R;US) 
PLATINUM COMPLEXES 

Spectroscopic effects of disorder and vibrational localization in 

mixed-halide metal-halide chain solids, 18:13325 (R;US) 
PLATINUM IODIDES 

Pressure dependence of conductivity: Final report, 18:14456 
(R;US) 

Spectroscopic effects of disorder and vibrational localization in 
mixed-halide metal-halide chain solids, 18:13325 (R;US) 

PLATINUM IONS 

Precision measurement of the 3s, /2-3p3,2 transition energy in 

Na-like platinum ions, 18:14388 (RA;US) 
PLEISTOCENE EPOCH 

Long-term climate variability at the Waste Isolation Pilot Plant, 

Southeastern New Mexico, USA, 18:12134 (R;US) 
PLUTONIUM 
Adsorption 

An investigation of the characteristics of humic acid and of its ef- 
fects on the chemistry of the near field of a radioactive waste 
repository, 18:12107 (R;GB) 

Extraction Chromatography 

A column exchange chromatographic procedure for the auto- 
mated purification of analytical samples in nuclear spent fuel 
reprocessing and plutonium fuel fabrication, 18:11972 (R;XA) 

Hot Labs 

A proposal for recirculatory ventilation system for plutonium 

handling facilities (Paper No. 1.6), 18:13417 (IA;IN) 
Hydrolysis 

Hydrolysis and carbonate complexation of dioxoplutonium (V), 
18:13354 (RA;US) 

Nuclear Materials Management 

The radioactive waste management at IAEA laboratories, 
18:12081 (R;XA) 

Processing 
200 Areas operation monthly report, April 1970, 18:11943 (R;US) 
Production 

Chemical Processing Department monthly report for April 1964, 

18:11967 (R;US) 





Chemical Processing Department monthly report for August 
1964, 18:11970 (R;US) 

Chemical Processing Department monthly report for December 
1958, 18:11946 (R;US) 

Chemical Processing Department monthly report for February 
1959, 18:11948 (R;US) 

Chemical Processing Department monthly report for February 
1964, 18:11966 (R;US) 

Chemical Processing Department monthly report for January 
1959, 18:11947 (R;US) 

Chemical Processing Department monthly report for January 
1964, 18:11965 (R;US) 

Chemical Processing Department monthly report for July 1962, 
18:11959 (R;US) 

Chemical Processing Department monthly report for July 1964, 
18:11969 (R;US) 

Chemical Processing Department monthly report for June 1960, 
18:11949 (R;US) 

Chemical Processing Department monthly report for June 1961, 
18:11951 (R;US) 

Chemical Processing Department monthly report for June 1964, 
18:11968 (R;US) 

Chemical Processing Department monthly report for March 
1962, 18:11955 (R;US) 

Chemical Processing Department monthly report for October 
1961, 18:11953 (R;US) 

Chemical Processing Department monthly report for September 
1964, 18:11971 (R;US) 

Chemical Processing Department monthly report, April 1962, 
18:11956 (R;US) 

Chemical Processing Department monthly report, August 1962, 
18:11960 (R;US) 

Chemical Processing Department monthly report, December 
1963, 18:11964 (R;US) 

Chemical Processing Department monthly report, February 
1963, 18:11962 (R;US) 

Chemical Processing Department monthly report, January 
1962, 18:11954 (R;US) 

Chemical Processing Department monthly report, July 1961, 
18:11952 (R;US) 

Chemical Processing Department monthly report, June 1962, 
18:11958 (R;US) 

Chemical Processing Department monthly report, March 1961, 
18:11950 (R;US) 

Chemical Processing Department monthly report, May 1962, 
18:11957 (R;US) 

Chemical Processing Department monthly report, October 
1962, 18:11961 (R;US) 

Chemical Processing Department monthly report, October 
1963, 18:11963 (R;US) 

Chemical Processing Division monthly report, June 1966, 
18:11975 (R;US) 

Generic light water reactor plant description: New production re- 
actor: Revision 2, 18:12685 (R;US) 

Light water reactor support facilities description: New produc- 
tion reactor: Revision 2, 18:12684 (R;US) 

Modular High-Temperature Gas-Cooled Reactor support facili- 
ties description at the Hanford Site: New Production Reactor: 
Revision 1, 18:12553 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 3: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12691 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12693 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program -— Engineering Development 
Programs, 18:12694 (R;US) 


POLARIZED TARGETS 


Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 4: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12692 (R;US) 

[Reactor design requirements], 18:12748 (R;US) 

Purification 

Maintenance implementation plan for the Plutonium Finishing 

Plant: Revision 1, 18:12192 (R;US) 
Radioactive Waste Management 

The radioactive waste management at IAEA laboratories, 

18:12081 (R;XA) 
Solubility 

Hydrolysis and carbonate complexation of dioxoplutonium (V), 

18:13354 (RA;US) 
Solvent Extraction 

Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:11996 (R;FR;In French) 

Topo 

A column exchange chromatographic procedure for the auto- 
mated purification of analytical samples in nuclear spent fuel 
reprocessing and plutonium fuel fabrication, 18:11972 (R;XA) 

Ventilation 

A proposal for recirculatory ventilation system for plutonium 

handling facilities (Paper No. 1.6), 18:13417 (IA;IN) 
PLUTONIUM 238 

Internal energy evaluation of heavy nucleus super asymmetric 
fission products, 18:14332 (R;UA;In Russian) 

Long-term dose-response studies of inhaled or injected radionu- 
clides: Annual report, October 1, 1990—September 30, 1991, 
18:14003 (R;US) 

PLUTONIUM 239 

Long-term dose-response studies of inhaled or injected radionu- 
clides: Annual report, October 1, 1990-September 30, 1991, 
18:14003 (R;US) 

PLUTONIUM 240 

Heavy nucleus resonant absorption in heterogeneous lattices: 

ll. Physics qualifications, 18:14348 (R;FR;In French) 
PLUTONIUM 244 

Internal energy evaluation of heavy nucleus super asymmetric 

fission products, 18:14332 (R;UA;In Russian) 
PLUTONIUM OXIDES 
Hydrolysis and carbonate complexation of dioxoplutonium (V), 
18:13354 (RA;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POISSON RATIO 

Application of poisson statistics to the problem of size and vol- 
ume flux measurements by phase-doppler anemometry, 
18:13392 (RA;US) 

POLAND 

Analytical and methodological aspects of oxygen and carbon 
stable isotope composition of carbonate lacustrine sediments: 
Final report for the period 1 October 1990 - 14 September 
1992, 18:13793 (R;XA) 

POLARIMETERS 

Instrumental and technical provision of the automatized po- 
larimeter on the wire spark chamber telescope base, 
18:13647 (R;UA;In Russian) 

Measurement of effective analyzing powers for the NTOF po- 
larimeter at LAMPF and D,, (0°) for Gamow-Teller transitions 
in p-shell nuclei, 18:13648 (R;US) 

Programme provision of the automatized polarimeter on the wire 
spark chamber telescope base, 18:14788 (R;UA;in Russian) 

POLARIZED BEAMS 

Angular and polarization correlations in photoionization and ra- 
diative recombination, 18:14430 (RA;US) 

Overview of spin physics, 18:14188 (R;US) 

POLARIZED TARGETS 

Calibration of the LAMPF E-960 polarized target, 18:13554 

(R;US) 
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POLARIZED TARGETS 


Studies in Medium Energy Physics: Progress report, April 1, 

1992—March 31, 1993, 18:14310 (R;US) 
POLARONS 

The linearized polaron model treated by the diagonalization 

method and the Green function method, 18:14071 (R;XA) 
POLLUTANTS 

AQUIS: A PC-based air inventory and permit manager, 
18:13728 (R;US) 

Airborne gaseous and particulate products from large-scale bulk 
explosive detonations and propellant burns, 18:13819 (R;US) 

An introductory guide to uncertainty analysis in environmental 
and health risk assessment: Environmental Restoration Pro- 
gram, 18:12245 (R;US) 

Compound random field models of multiple scale hydraulic con- 
ductivity, 18:13865 (R;US) 

Conceptual models of VOC migration in the vadose zone using 
soil gas sampling data collected from existing ground water 
monitoring wells, 18:13821 (R;US) 

First annual report on the Biological Monitoring and Abatement 
Program at Oak Ridge National Laboratory, 18:13891 (R;US) 

In situ bioremediation of trichioroethylene-contaminated water by 
a resting-cell methanotrophic microbial filter, 18:13831 (R;US) 

International symposium on ecotoxicology. Ecotoxicological rel- 
evance of test methods. Proceedings, 18:14019 (R;DE) 

Interstate waste transport — Emotions, energy, and environ- 
ment, 18:13015 (R;US) 

Numerical simulations for the in situ bioremediation demonstra- 
tion at Savannah River: Presentation of the model, 18:13810 
(R;US) 

Numerical simulations of the transport and diffusion during the 
1991 Winter Validation Study along the Front Range in Col- 
orado, 18:13766 (R;US) 

Summary and evaluation of available hydraulic property data for 
the Hanford Site unconfined aquifer system, 18:12117 (R;US) 

The AFTAC model integration project: An annual progress re- 
port, 18:13829 (R;US) 

POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
ORGANIC POLYMERS 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYCYCLIC AROMATIC HYDROCARBONS 

Chemical interactions of polycyclic organic compounds with coal 
fly ash and related solid surfaces: Final report, July 1, 1987— 
December 31, 1989, 18:13296 (R;US) 


Ecological evaluation of proposed dredged material from Rich- 
mond Harbor, 18:13896 (R;US) 

Sorption and chemical transformation of PAHs on coal fly ash: 
Annual technical progress report No. 4, [November 1, 1991— 
October 31, 1992], 18:11747 (R;US) 

The formation of benzene in flames, 18:13367 (RA;US) 

POLYCYCLIC SULFUR HETEROCYCLES 

National Institute for Petroleum and Energy Research quarterly 
technical report, July 1-September 30, 1992: Volume 1, Fu- 
els research, 18:11873 (R;US) 

POLYETHYLENES 

A model for the filling of cold cavities with solidifying, semi- 
crystalline polymers, 18:13123 (R;US) 

A study of the fine structure and light transmission in high- 
density polyethylene sheets from plastic factories in Jordan, 
18:14482 (I;JO) 

Advances in electrical insulating materials for power cables (Pa- 
per No. 3.2), 18:13231 (IA;IN) 

Recommendation to replace PVC disposable shoe cover with 
alternative materials, 18:12265 (R;US) 

POLYMERIZATION 

See also COPOLYMERIZATION 

Development of functional polymers by electron beam, 
18:13339 (IA;JP) 

POLYMERS 
See also ORGANIC POLYMERS 


Conducting polymers in energy and transportation technologies, 
18:13243 (RA;US) 
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Environmental effects on the structure and mechanical proper- 
ties of twaron fibres, 18:13234 (1;JO) 

Investigation of the rank dependence of tar evolution: Quarterly 
report, 1 July 1990-30 September 1990, 18:11664 (R;US) 

Photomodulation spectroscopy of photocarrier dynamics, elec- 
tronic defects and morphology of conducting polymers: Final 
progress report, October 1, 1989-March 31, 1993, 18:13219 
(R;US) 

Polymer-metal(oxide) interfaces, 18:13242 (RA;US) 

Status of surface modification for minimizing dirt retention: Or- 
ganized monomolecular assemblies, 18:13241 (RA;US) 

The effect of polymer-surfactant interaction on the rheological 
properties of surfactant enhanced alkaline flooding formula- 
tions, 18:11864 (R;US) 

The nature of the glass transition and its determination by ther- 
mal analysis, 18:13216 (R;US) 

Unreleased nitrogen in sulfur-coated urea and reactive layers 
coated urea following application to turf, 18:13957 (RA;US) 

POLYNOMIALS 

See also HERMITE POLYNOMIALS 

A parallel Lanczos method for graph partitioning, 18:14747 
(RA;US) 

Dynamics of a family of quartic polynomials, 18:14070 (R;XA) 

On convexity and Schoenberg's variation diminishing splines, 
18:14059 (R;XA) 

POLYNUCLEAR AROMATIC HYDROCARBONS 

See POLYCYCLIC AROMATIC HYDROCARBONS 

POLYSULFIDES 
See SULFIDES 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 
POLYVINYL CHLORIDE 
See PVC 
POPULATION INVERSION 
Sidebands in X-ray lasers, 18:13495 (RA;US) 
PORK 
See MEAT 
POROUS MATERIALS 

Hydraulic investigations of 
(RA;DE;In German) 

Modification of reservoir chemical and physical factors in steam- 
floods to increase heavy oil recovery: [Quarterly] report, 
October 1—December 31, 1992, 18:11836 (R;US) 

PORPHYRINS 

See also CHLOROPHYLL 

Nonlinear optical properties of porphyrin and chlorophyll dimers 
studied by degenerated four wave mixing, 18:12336 (R;US) 

PORTABLE EQUIPMENT 
Energy and Environment: A Sandia Technology Bulletin, 
November 1992, 18:13690 (R;US) 
PORTS 
See HARBORS 
PORTSMOUTH GASEOUS DIFFUSION PLANT 

Environmental Restoration Program Roadmap: Strategic pro- 
gram plan: Addendum 1, 18:12252 (R;US) 

Principles of measurement and system specifications for contin- 
uous vent stack sampling, 18:13754 (R;US) 

POSITRON BEAMS 

Future possibilities of positron beam for materials studies, 
18:14504 (IA;JP) 

Intense positron beam and its application to surface science, 
18:14478 (IA;JP) 

Slow positron pulsing system for variable-energy positron life- 
time spectroscopy, 18:14479 (IA;JP) 


rock salt backfill, 18:12066 





POSITRON COMPUTED TOMOGRAPHY 

Application of ion beams for elucidation of functions in living 
bodies, 18:13947 (IA;JP) 

Drug pharmacokinetics and pharmacodynamics: Technological 
considerations, 18:13916 (R;US) 

POSITRON REACTIONS 

Confirmation of the reported 330-keV electron line in e* + Th in- 
teractions with use of another kind of positron emitter, 
18:14325 (R;JP) 

POSITRON-ELECTRON-PROTON STORAGE RING 

See PEP STORAGE RINGS 

POSITRONIUM 

Nanometer cavities studied by positron annihilation, 18:14462 

(IA;JP) 
POSITRONS 

Polarization clouds around electrons in lattice quantum electro- 
dynamics (Both in the Coulomb- and the confinement phase), 
18:14178 (IA;AT;In German) 

Study by the positron annihilation technique of Graft copolimer- 
ization of methyl methacrylate in polyethylene induced by 
gamma radiation., 18:13320 (1;MX;ln Spanish) 

The effects of low-energy scattering on positron implantation, 
18:14346 (R;US) 

POTABLE WATER 
See DRINKING WATER 
POTASSIUM 

Surface and interface electronic structure: Three year activity 
report: [Annual progress report], December 1, 1989- 
November 30, 1992, 18:13079 (R;US) 

POTASSIUM CARBONATES 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Annual report, October 1, 1991—September 
30, 1992, 18:11839 (R;US) 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Annual report, October 1, 1990—-September 
30, 1991, 18:11838 (R;US) 

POTASSIUM CHLORIDES 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Annual report, October 1, 1990—-September 
30, 1991, 18:11838 (R;US) 

POWDER METALLURGY 

Physical characterization of steel and stainless steel metal pow- 

ders, 18:13086 (IA;AR;In Spanish) 
POWER DISTRIBUTION 

Core reload pattern optimization on desktop computers, 
18:12524 (RA;XA) 

Statistical approach to compliance with maximum channel power 
licence limits in Ontario Hydro reactors, 18:12672 (IA;CA) 

POWER DISTRIBUTION SYSTEMS 

Electromagnetic pulse research on electric power systems: Pro- 
gram summary and recommendations: Power Systems 
Technology Program, 18:13722 (R;US) 

Recommended engineering practice to enhance the EMI/EMP 
immunity of electric power systems, 18:13723 (R;US) 

POWER GENERATION 

Development of a Coal Quality Expert: Final technical progress 
report No. 9, 18:12386 (R;US) 

International Nuclear Model personal computer (PCINM): Model 
documentation: Final report, 18:12944 (R;US) 

Natural gas as fuel for Savannah River Plant, 18:12433 (R;US) 

POWER METERS 
Advanced metering techniques, 18:12950 (R;US) 
POWER REACTORS 
See also BWR TYPE REACTORS 
BRUCE-1 REACTOR 
CHERNOBYLSK-1 REACTOR 
CHERNOBYLSK-2 REACTOR 
CHERNOBYLSK-4 REACTOR 
EBR-2 REACTOR 
EL-4 REACTOR 
N-REACTOR 
NARORA-1 REACTOR 
NARORA-2 REACTOR 
PWR TYPE REACTORS 


PROCESSING (WASTES) 


PHENIX REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
SPACE POWER REACTORS 
WWER-3 REACTOR 
WWER-5 REACTOR 

International Nuclear Model personal computer (PCINM): Model 
documentation: Final report, 18:12944 (R;US) 

POWER SUPPLIES 

Commissioning experience and performance of Dhruva standby 
power supply system (Paper No. 2.8), 18:12765 (IA;IN) 

Emergency diesel generators for nuclear power stations - spe- 
cial requirements (Paper No. 2.7), 18:12442 (IA;IN) 

Narora Atomic Power Station commissioning experience on 
NAPP-2 electrical system (Paper No. 4.2), 18:12571 (IA;IN) 

Reliability analysis of 500 MW(e) power supply system (Paper 
No. 1.1), 18:12568 (IA;IN) 

POWER SYSTEMS 

Advanced energy systems and technologies - National R and D 
programme: Annual report 1992, 18:12349 (R;Fl) 

Development and construction of power distribution network in 
reprocessing plants (Paper No. 4.6), 18:11973 (IA;IN) 

Recommended engineering practice to enhance the EMI/EMP 
immunity of electric power systems, 18:13723 (R;US) 

Resonant overvoltage transients in power systems, 18:12875 
(R;NO) 

Stability analysis of large electric power systems, 18:13429 
(R;US) 

PRECIPITATIONS (ATMOSPHERIC) 

See ATMOSPHERIC PRECIPITATIONS 
PREDISSOCIATION 

Predissociation lifetimes of OH A?Z*(v’ = 3), 18:13282 (RA;US) 
PRESSURE TUBES 

An assessment of the waterside corrosion and hydrogen pick-up 
in the zircaloy-2 pressure tubes of PHWR, 18:12555 (R;IN) 

PRESSURE VESSELS 

Enhancement of advanced PWR safety margins through relax- 
ation of PCS and containment DBA assumptions, 18:12497 
(RA;XA) 

Experience in application of recovering heat treatment to improve 
safety of power reactor pressure vessels, 18:12643 (IA;SE) 

Summary of the NEA/CSNI Workshop on the safety assessment 
of reactor pressure vessels, 18:12642 (IA;SE) 

The VTTR6 program based on the R6 method, 18:12649 
(R;Fl;In Finnish) 

PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 
TOR 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 

The assessment of RELAPS/MOD2 based on pressurizer tran- 

sient experiments, 18:12810 (R;DE) 
PRIMARY COOLANT CIRCUITS 

See also COOLANT CLEANUP SYSTEMS 

Assessment of the PIUS primary system using analytical and 
experimental models, 18:12511 (RA;XA) 

Enhancement of advanced PWR safety margins through relax- 
ation of PCS and containment DBA assumptions, 18:12497 
(RA;XA) 

Foundation bearing capacity on soft soils, 18:12498 (RA;XA) 

PROBABILISTIC ESTIMATION 
SIESTA (Expert System for Statistical Analysis): Prototype func- 
tional description, 18:14785 (R;IT;In Italian) 
PROCESS DEVELOPMENT PILE 
See PDP REACTOR 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
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PRODUCTION (HYDROGEN) 


PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 
PRODUCTION REACTORS 

Project 8980 — Savannah River Plant — 100 Area, General Pur- 

pose Robot, 18:12733 (R;US) 
Boiling 
Boiling disease protection, ribbed Q-tubes, 18:12730 (R;US) 
Buildings 

Resistance of reactor buildings to natural catastrophes, 

18:12803 (R;US) 
Control Elements 

Coolability of a control rod which has melted and foamed in its 
septifoil channel, 18:12874 (R;US) 

Reactor safeguards — Melting of control rods, 18:12804 (R;US) 

Coolants 
Decontamination of process water by ion exchange, 18:12681 
(R;US) 
Cover Gas 
100 Area analytical program, 18:12708 (R;US) 
Design 

Comparison of SRP reactors to NRC requirements, 18:12701 
(R;US) 

[Reactor design requirements], 18:12748 (R;US) 

Environmental Impacts 

Generic light water reactor plant description: New production re- 
actor: Revision 2, 18:12685 (R;US) 

Light water reactor support facilities description: New produc- 
tion reactor: Revision 2, 18:12684 (R;US) 

New Production Reactor at Savannah River: Volume 2, Light 
Water Reactor facility description: Version 3, 18:12690 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12694 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12693 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 4: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12692 (R;US) 

Transportation plan, New Production Reactor at the Hanford 
Site, 18:12686 (R:US) 

Fuel Elements 

Battelle Memorial Institute report of meeting, December 15, 
1952, 18:12752 (R:US) 

California Research and Development Corporation trip report, 
December 22, 1952, 18:12703 (R;US) 

Development of tubular fuel elements for Savannah River, 
18:12741 (R;US) 

Enriched fuel element mockup, 18:12715 (R;US) 

Meeting report April 9, 1953, SRP enriched slug production for 
“L” reactor, 300 Area, 18:12716 (R;US) 

Metallurgical Development Laboratory capacity and materials 
handling, 18:12734 (R;US) 

National Research Corp., Cambridge, Mass. trip report, May 28, 
1953, 18:12727 (R;US) 

New fuel element development report of meeting between AED, 
SROO, and NYOO, February 5, 1953, 18:12706 (R;US) 

New fuel element development trip report, Argonne National 
Laboratory, April 17, 1953, 18:12717 (R;US) 

Savannah River Plant trip report, December 2-3, 1952, 
18:12753 (R;US) 

Trip report — L & R Tool and Die Works, Detroit, Michigan, Au- 
gust 25, 1953, 18:12746 (R;US) 

Trip report — National Research Corporation, Cambridge, Mass- 
achusetts, June 25, 1953, 18:12731 (R;US) 

Trip report, Argonne National Laboratory, March 6, 1953 
18:12713 (R;US) 
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Trip report, Hanford, April 20-22, 1953, 18:12719 (R;US) 

Weekly trip report, July 27-31, 1953, Sylvania Electric Products 
Company, 18:12739 (R;US) 

[Roll cladding in the Flat Fuel Element Program], 18:12742 (R;US) 

[Specifications for U255-Al slugs for criticality experiments], 
18:12744 (R;US) 

Fuel Plates 

Evaluation of fuel elements by powder metallurgy techniques, 
Hanford report HW-27437, 18:12718 (R;US) 

Handling of long fuel elements in the 200 Area, 18:12704 (R;US) 

New fuel element development report of meeting between AED, 
SROO, and NYOO, February 5, 1953, 18:12706 (R;US) 

Weekly report, August 17-21, 1953, Sylvania Electric Products 
Company (25730-700), 18:12743 (R;US) 

Weekly report, July 20-24, 1953, Sylvania Electric Products 
Company (25730-700), 18:12736 (R;US) 

Weekly trip report, August 10-14, 1953, Sylvania Electric Prod- 
ucts Company (25730-700), 18:12740 (R;US) 

Weekly trip report, July 27-31, 1953, Syivania Electric Products 
Company, 18:12739 (R;US) 

[Roll cladding in the Flat Fuel Element Program], 18:12742 (R;US) 

Fuel Rods 

EF Program, EFT rod weldment composition, 18:12732 (R;US) 

Gamma activity of natural uranium fission products, 18:12805 
(R;US) 

Preliminary scope of work loading of “L” reactor with enriched 
slugs, 18:12720 (R;US) 

Storage of enriched fuel rods, 18:12723 (R;US) 

Trip report — Oak Ridge Y-12, July 21, 1953, 18:12738 (R;US) 

Trip report, Argonne National Laboratory, February 23, 1953, 
18:12710 (R;US) 

[L Reactor fueling], 18:12726 (R;US) 

Hydraulics 
Thermal and mechanical sciences, 18:13449 (RA;US) 
Loss Of Coolant 

A probabilistic method for determining effluent temperature lim- 
its for flow instability for SRS reactors, 18:12872 (R;US) 

A probabilistic method for determining effluent temperature lim- 
its for flow instability for SRS reactors: Addendum, 18:12873 
(R;US) 

Modifications 

New Production Reactor at Savannah River: Volume 2, Light 
Water Reactor facility description: Version 3, 18:12690 (R;US) 

New production reactor at Savannah River: Volume 3, Modular 
high temperature gas cooled reactor facility description: Ver- 
sion 3, 18:12868 (R;US) 

Neutron Reflectors 
Increased reflectors for 105-R, 18:12724 (R;US) 
Pipes 

Failure of expansion joint tie rods — Impact on bellows integrity, 

18:12778 (R;US) 
Production 

New research problems: Magnesium as a reactor component 

material, 18:12729 (R;US) 
Radioactive Effluents 

Light water reactor support facilities description: New produc- 
tion reactor: Revision 2, 18:12684 (R;US) 

Management of New Production Reactor waste streams at Sa- 
vannah River, 18:12688 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 4: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12692 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program -— Engineering Development 
Programs, 18:12693 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 3: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12691 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 





Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program -— Engineering Development 
Programs, 18:12694 (R;US) 

Reactor Accidents 

Hazard after reactor catastrophe, 18:12801 (R;US) 

PKL reactor tank bottom pressures in accident scenarios, 
18:12798 (R;US) 

Reactor Channels 

Boiling disease protection, ribbed Q-tubes, 18:12730 (R;US) 

Orifice zones for Savannah River reactors, 18:12750 (R;US) 
Reactor Components 

Cleaning solutions for reactor components, 18:12707 (R;US) 
Reactor Control Systems 

Project 8980, Savannah River Plant, 100 Areas, automatic reac- 
tor control, 18:12662 (R;US) 

[Design of Savannah River reactors’ control systems], 18:12664 
(R;US) 

Reactor Cooling Systems 

Benchmarking assessment of RELAP5/MOD3 for the low flow 
and natural circulation experiment, 18:12781 (R;US) 

Study of instrumentation for jet control in Z, jet mock-up, 
18:12749 (R;US) 

Reactor Cores 

Irradiation performance, 18:11896 (RA;US) 

Topical report: LWNPR core design, 18:12775 (R;US) 
Reactor Fueling 

Increased reflectors for 105-R, 18:12724 (R;US) 

Preliminary scope of work loading of “L” reactor with enriched 
slugs, 18:12720 (R;US) 

Project 8980, Savannah River Plant, Building 105-L — Instru- 
mentation for enriched slug loading, 18:12721 (R;US) 

Reactor Instrumentation 
105-L, K, C, purification instrumentation, liquid flow measure- 
ment, 18:12661 (R;US) 
Reactor Monitoring Systems 
Pile reactivity transient computer, 18:12660 (R;US) 
Reactor Operation 

Comparison of SRP reactors to NRC requirements, 18:12701 
(R;US) 

Modular High-Temperature Gas-Cooled Reactor support facili- 
ties description at the Hanford Site: New Production Reactor: 
Revision 1, 18:12553 (R;US) 

Safety analysis of Savannah River production reactor operation, 
18:12800 (R;US) 

Reactor Physics 

Certification plan for reactor analysis computer codes, 18:12780 

(R;US) 
Reactor Safety 

Safety analysis of Savannah River production reactor operation, 

18:12800 (R;US) 
Reactor Vessels 

PKL reactor tank bottom pressures in accident scenarios, 

18:12798 (R;US) 
Risk Assessment 

Certification plan for reactor analysis computer codes, 18:12780 
(R;US) 

Guides for estimating consequences in 200 Area systems and 
safety analyses, 18:12797 (R;US) 

Modelling steam explosions for the Savannah River Site reactor 
probabilistic risk assessment: Revision 1, 18:12866 (R;US) 

Savannah River Site PRA of reactor operation: Level 1, Internal 
events: Volume 4, 18:12869 (R;US) 

Savannah River Site PRA of reactor operation: Level 1, Internal 
events: Volume 6, 18:12870 (R;US) 

Validation and verification plan for safety and PRA codes: Revi- 
sion 1, 18:12871 (R;US) 

Safety Analysis 

Guides for estimating consequences in 200 Area systems and 
safety analyses, 18:12797 (R;US) 

Safety analysis of Savannah River production reactor operation, 
18:12800 (R;US) 

Validation and verification plan for safety and PRA codes: Revi- 
sion 1, 18:12871 (R;US) 


PROGRAMMING LANGUAGES 


Shielding 

Project 8980, Savannah River Plant, 200 Area, Building 221, 

Shielding windows, 18:12702 (R;US) 
Site Characterization 

Generic light water reactor plant description: New production re- 

actor: Revision 2, 18:12685 (R;US) 
Standards 

Comparison of SRP reactors to NRC requirements, 18:12701 

(R;US) 
Targets 

Monsanto Chemical Company trip report, January 13, 1953, 

18:12705 (R;US) 
Transportation Systems 
Transportation plan, New Production Reactor at the Hanford 
Site, 18:12686 (R;US) 
Xenon Oscillations 
Xenon effects and trimming the SRP reactors, 18:12735 (R;US) 
PROFESSIONAL PERSONNEL 

See also ENGINEERS 

A proposed office of technology development education pro- 
gram (Report of the Science and Engineering Education 
Research Group (SEER).), 18:12886 (R;US) 

Assessing the adequacy of future science and engineering de- 
gree awards (Report is a working paper.), 18:12889 (R;US) 

PROGRAM MANAGEMENT 

Optimization of technical and social systems: A goal of organi- 

zational change, 18:14714 (R;US) 
PROGRAMMING 

See also PARALLEL PROCESSING 

The relationship between ::operator new and malloc, 18:14800 
(R;US) 

Design 

A three-level hierarchical interface for sparse iterative solvers, 
18:14731 (RA;US) 

tterative Methods 

Fast iterative solution of the Helmholtz equation over 1,000 A 
domains, 18:14770 (RA;US) 

Fully adaptive multilevel methods in C++, 18:14764 (RA;US) 

Generalized pulse-spectrum technique for solving inverse prob- 
lems in microwave heating, 18:14765 (RA;US) 

Iterative approaches in solving a 3-D complex vector Helmholtz 
equation, 18:14771 (RA;US) 

Iterative methods for piecewise Hermite bicubic orthogonal 
spline collocation linear systems, 18:14773 (RA;US) 

Iterative solvers for large-scale applications codes, 18:14777 
(RA;US) 

Local refinement hypersonic code in C++, 18:14759 (RA;US) 

M++ array language extension to C++, 18:14760 (RA;US) 

Multipole-accelerated preconditioned iterative methods for solv- 
ing three-dimensional mixed first and second kind integral 
equations, 18:14767 (RA;US) 

New approaches for developing high-performance solid- 
dynamic simulation systems, 18:14763 (RA;US) 

Object oriented parallel software development, 
(RA;US) 

P++, an architecture-independent software development envi- 
ronment, 18:14762 (RA;US) 

RHALE++: A next generation strong shock wave physics code 
developed in C++, 18:14761 (RA;US) 

Solution of the Fredholm integral equation of the first kind by the 
general maximum entropy method, 18:14768 (RA;US) 

Solving complex symmetric linear systems with the precondi- 
tioned quasi-minimal residual method, 18:14769 (RA;US) 

The block power method for illposed problems, 18:14766 
(RA;US) 

Workshop on C++ for scientific computing SIAM Copper Moun- 
tain conference on iterative methods, Copper Mountain, 
Colorado, April 9-14 1992, 18:14757 (RA;US) 

Time Dependence 
Memory aspects and performance of iterative solvers, 18:14732 
(RA;US) 
PROGRAMMING LANGUAGES 
See also FORTRAN 
M++ array language extension to C++, 18:14760 (RA;US) 


18:14758 
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PROGRAMMING LANGUAGES 


P++, an architecture-independent software development envi- 
ronment, 18:14762 (RA;US) 

Proceedings of the second SISAL users’ conference, 18:14722 
(R;US) 

PROJECT MANAGEMENT 

See PROGRAM MANAGEMENT 
PROJECTILES 

Hybrid armature projectile, 18:14691 (PA;US) 
PROMPT NEUTRONS 

Devices for corrosion studies under irradiation, 
(R;FR;In French) 

Lifetime measurement of prompt neutrons using the neutronic 
noise analysis., 18:12618 (1;MX;in Spanish) 

PROPADIENE 
See ALLENE 
PROPANE 

A low emission propane control system for small air-cooled en- 
gines, 18:13033 (RA;US) 

Utility engine performance on propane fuel, 18:13035 (RA;US) 

PROPANOLS 

Kinetic study of the reaction of OH with isopropanol, 18:13363 

(RA;US) 
PROPELLANTS 

Airborne gaseous and particulate products from large-scale bulk 
explosive detonations and propellant burns, 18:13819 (R;US) 

Cleanup/stimulation of a horizontal wellbore using propellants: 
Final report, 18:11843 (R;US) 

Color image processing as a combustion diagnostic, 18:13359 
(RA;US) 

PROPERTIES (CHEMICAL) 
See CHEMICAL PROPERTIES 
PROPORTIONAL COUNTERS 

A scintillation proportional imaging chamber and its application 
to heavy ion detection, 18:13626 (IA;JP) 

Development of a drift tissue equivalent proportional counter for 
radiation protection personnel dosimetry, 18:13615 (R;FR;In 
French) 

Radioactive waste characterization, 18:12190 (R;US) 

PROPYL ALCOHOLS 

See PROPANOLS 

PROTACTINIUM 231 
Determination of uranium series radionuclides Pa-231 and Ra- 
226 using liquid scintillation counting (LSC), 18:13289 (R;Fl) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 

Chromoproteinoids and their ability to form boundary, 18:13312 

(RA;XA) 
PROTON REACTIONS 

Studies in Medium Energy Physics: Progress report, April 1, 

1992—March 31, 1993, 18:14310 (R;US) 
PROTON-ANTIPROTON INTERACTIONS 

Fractal properties and fluctuations in high-energy p(p-bar) colli- 
sions, 18:14322 (IA;AT;in German) 

Fractal properties and fluctuations in high-energy p(p-bar) colli- 
sions, 18:14220 (IA;AT;In German) 

Higher-order QCS corrections to inclusive particle production in 
panti p collisions, 18:14204 (R;DE) 

Highlights from DO, 18:14230 (R;US) 

LEAP 1992: Conference summary, 18:14201 (R;US) 

Lambda-antilambda production in the region of the Sigma 
threshold, 18:14225 (R;DE;In German) 

“Fine structure” of the Pomeron and the real part of the elastic 
scattering amplitude, 18:14224 (R;UA) 

PROTON-INDUCED X-RAY EMISSION ANALYSIS 

See PIXE ANALYSIS 

PROTON-PROTON INTERACTIONS 

A partial wave approach to the two-body scattering T-matrix, 
18:14213 (RA;US) 

Direct photons in experiment polex, 18:14258 (IA;RU) 

Polarization study, 18:14222 (IA;RU) 


18:12699 
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QCD corrections to Higgs-boson production at proton-proton 
colliders, 18:14208 (R;DE) 
t-quark single production at hadron UNK collider, 18:14219 
(R;RU;In Russian) 
PROTONS 
Chiral model predictions for electromagnetic polarizabilities of 
the nucleon: A ‘consumer report’, 18:14243 (RA;US) 
Chiral symmetry and nucleon polarizabilities, 18:14242 (RA;US) 
Collective excitations in '48Gd populated in the (p,p’) reaction, 
18:14363 (RA;US) 
Description of a nucleon in nuclear matter, 18:14161 (RA;US) 
High resolution K X-ray spectra of heavy elements excited dur- 
ing the bombardment with energetic ions, 18:14419 (R;DE) 
lon cyclotron and spin-flip emissions from fusion products in 
tokamaks, 18:14642 (R;US) 
New representations of AE-Cs| matrix. Automatical identification 
of light particles, 18:13622 (R;FR;In French) 
Recoil ions, 18:14407 (RA;DE) 
The polarizabilities of bound nucleons, 18:14244 (RA;US) 
The proton Compton effect: Recent measurements of the electric 
and magnetic polarizabilities of the proton, 18:14240 (RA;US) 
PROTOPLASTS 
See PLANT CELLS 
PSI RESONANCES 
See MESONS 
PSI-3105 RESONANCES 
See J PSI-3097 MESONS 
PSI-4300 RESONANCES 
See MESONS 
PUBLIC TRANSPORTATION SYSTEMS 
See TRANSPORTATION SYSTEMS 
PUBLIC UTILITY REGULATORY POLICIES ACT 
See US PUBLIC UTILITY REGULATORY POLICIES ACT 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULSATOR STELLARATOR 
See STELLARATORS 
PULSE COMBUSTION 
Pulse combustion: 
18:13381 (RA;US) 
PULSE COMBUSTORS 
Pulse combustion: Demonstration of the characteristic mixing 
time in a commercial burner, 18:13379 (RA;US) 
Pulse combustor modeling: Demonstration of the importance of 
characteristic times, 18:13380 (RA;US) 
Stability of acoustic oscillations in a model Helmholtz-type pulse 
combustor, 18:13382 (RA;US) 
PULSE INTEGRATORS 
Simple integrator of currents exceeding 0,1 wA, 18:13583 
(RA;RU;In Russian) 
PULSED NEUTRON TECHNIQUES 
Simulation of pulsed neutron source reactivity measurements, 
18:12547 (R;US) 
PULSES 
See also ELECTROMAGNETIC PULSES 
Measuring phase distortions in ultrashort pulses, 18:13286 
(RA;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
See also VACUUM PUMPS 
Improved technologies for manufacturing of pump shafts for nu- 
clear applications to enhance fatigue strength capabilities 
(Paper No. 7.1), 18:13420 (IA;IN) 
Proceedings of the second NRC/ASME symposium on pump 
and valve testing errata: Supplement 1, 18:12644 (R;US) 
Pump discharge valve for sea water applications (Paper No. 
7.3), 18:12631 (IA;IN) 
The stress analysis of moderator pump casing of RAPP-3,4 and 
Kaiga-1,2, 18:12554 (R;IN) 
PUREX PROCESS 
200 Areas operation monthly report, April 1970, 18:11943 (R;US) 


The mechanisms of NO, production, 





Chemical Processing Division monthly report, June 1967, 
18:11976 (R;US) 

Facility effluent monitoring plan for the plutonium-uranium ex- 
traction facility, 18:12221 (R;US) 

How to prepare and to accompany the operation of an industrial 
unit owing to process engineering: The case of nuclear fuel 
reprocessing, 18:11944 (R;FR;In French) 

PURINES 

Prediction of microbial yield from the rumen using urinary excre- 
tion of purine derivatives and studies of the kinetics of labelled 
purines, 18:13943 (RA;XA) 

PURPA 
See US PUBLIC UTILITY REGULATORY POLICIES ACT 
PVC 

Recommendation to replace PVC disposable shoe cover with 

alternative materials, 18:12265 (R;US) 

PWR TYPE REACTORS 
See also OBRIGHEIM REACTOR 
PALO VERDE-1 REACTOR 
PALO VERDE-2 REACTOR 
PALO VERDE-3 REACTOR 
PALO VERDE-4 REACTOR 
PALO VERDE-5 REACTOR 
PALUEL-1 REACTOR 
SAN ONOFRE-2 REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WWER TYPE REACTORS 
Burnup 

Control rod worth, reactivity and power distribution in a 1300 

MWe PWR, 18:12531 (RA;XA) 
Calculation Methods 

Advanced calculational methods for power reactors and LWR 
core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991, 18:12513 (R;XA) 

Computerized Simulation 

GOOSE 1.4 — Generalized Object-Oriented Simulation Environ- 
ment user's manual, 18:12543 (R;US) 

RITME: A fast and simple computing code for PWR core calcu- 
lations and monitoring, 18:12519 (RA;XA) 

Containment 

Design of the AP 600 passive containment cooling system 
structures, 18:12496 (RA;XA) 

PIUS, aspects of containment: Philosophy and design, 
18:12492 (RA;XA) 

Cooling Towers 

Studies of cooling tower components on the Mistral test bench, 
18:12476 (R;FR;In French, English) 

The shape of natural draft cooling towers, 18:12475 (R;FR;In 
French, English) 

Coordinated Research Programs 

Swiss research and development activities in the domain of AL- 

WRs, 18:12483 (RA;XA) 
Criticality 

Criticality calculations for the design analysis of a 300 MWe 

PWR, 18:12532 (RA;XA) 
Departure Nucleate Boiling 

The Aphrodite boiling crisis program. Analysis of CHF tests per- 

formed on a vertical tube, 18:12474 (R;FR) 
Design 

Advanced reactor design philosophy and application - ways and 
means to prevent core melt, 18:12503 (RA;XA) 

Conceptual design and development of simplified light water re- 
actors in Japan, 18:12482 (RA;XA) 

Conceptual design of an inherently safe and simple tube reactor 
using water moderator and coolant, 18:12490 (RA;XA) 

Evolutionary advancements to proven technology are the key to 
success, 18:12484 (RA;XA) 

Investigation of passive systems for the nuclear power interna- 
tional PWR, 18:12499 (RA;XA) 


PWR TYPE REACTORS 
Reactor Core Disruption 


The Westinghouse AP600: The leading technology for proven 

safety and simplicity, 18:12486 (RA;XA) 
Dosimetry 

Improvement of two calculation methods of the detectors activa- 
tion and on the PWR 900 MWe vessel. Comparison with the 
experiment, 18:12466 (R;FR;In French) 

Engineered Safety Systems 

Innovative systems and components aimed at providing PWRs 
with completely passive emergency shutdown and decay heat 
removal, 18:12500 (RA;XA) 

Fuel Cans 
Current status and perspectives of study of zircaloy cladding 
waterside corrosion in LWRs, 18:12454 (R;JP;in Japanese) 
Japan 
Data list of nuclear power plants in Japan: PWR edition (1992), 
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Elemental mobility in crystalline rock around open fractures at 
Palmottu, 18:13792 (RA;Fl) 

Geochemical modelling of the sorption of tetravaient radioele- 
ments, 18:12106 (R;GB) 

Geochemical modelling to be used in transport calculations for 
long-term safety analyses: state and prospects, 18:13791 
(RA;DE;In German) 

The treatment of iodine and chlorine chemistry in the risk assess- 
ment of deep radioactive waste disposal, 18:12012 (R;GB) 

Recommendations 

Radioactive waste disposal: Recommendations for a repository 

site selection, 18:12058 (R;XE;In French) 
Regulations 

Staff Technical Position on geological repository operations area 

underground facility design: Thermal loads, 18:12108 (R;US) 
Remote Sensing 
Survey of fiber-optic sensor for remote sensing in radiologically 


and chemically harsh environments: Revision 2, 18:12182 
(R;US) 


Research Programs 
Design study for a macropermeability test in an argillaceous for- 
mation (Boom clay), 18:12057 (R;XE) 
Field test demonstration of emplacement feasibility of precom- 
pacted clay buffer materials in a granitic medium, 18:12055 
(R;XE;In French) 
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RADIOACTIVE WASTE DISPOSAL 
Research Programs 


Natural analogue and microstructural studies in relation to ra- 
dionuclide retardation by rock matrix diffusion in granite, 
18:12056 (R;XE) 

Report on R and D work on radioactive waste management and 
dumping of chemical-toxic wastes sponsored by the BMFT in 
the second half of 1991, 18:12126 (R;DE;ln German) 

Treatment and disposal of radioactive wastes from nuclear 
power plants. Research programs 1993-1998, 18:12102 
(R;SE;In Swedish) 

Treatment and disposal of radioactive wastes from nuclear power 
plants. Research programs, 18:12103 (R;SE;In Swedish) 

Risk Assessment 

Can long-term safety of radioactive waste repositories be 
reliably proved? Methodical problems in dealing with long pe- 
riods of time, 18:12070 (RA;DE;in German) 

Chemical sorption databases developed as part of HMIP risk 
assessment methodology: an overview, 18:12016 (R;GB) 

Decision-making under great uncertainty, 18:12164 (RA;SE) 

Methodology of proving long-term safety of a salt dome reposi- 
tory with existing insecurities forming the background, 
18:12071 (RA;DE;In German) 

Previous modelling of chemical effects in long-term safety anal- 
ysis, and their consequences, 18:12059 (RA;DE;In German) 

Safety related aspects of ultimate disposal of radioactive 
wastes, 18:12067 (R;DE;In German) 

Rock Mechanics 

Mechanical, thermomechanical and hydraulic analyses of rock 
mass around a repository for spent fuel disposal, 18:13879 
(R;Fl;in Finnish) 

Safety 

Radioactive waste disposal assessment - overview of biosphere 
processes and models, 18:12011 (R;GB) 

Safety related aspects: priorities and solutions, 18:12069 
(RA;DE;iIn German) 

Thermomechanical behaviour of salt rock. Project part 1. Long- 
term safety of the salt dome barrier. Final report, 18:12093 
(l;DE;In German) 

Seismic Surveys 

Seismic VSP and HSP surveys on preliminary investigation ar- 
eas in Finland for final disposal of spent nuclear fuel, 
18:13881 (R;Fl) 

Seismic tomography investigation of the Down Ampney fault re- 
search site, 18:12002 (R;GB) 

Site Characterization 

Site characterization progress report: Yucca Mountain, Nevada, 
April 1, 1992-September 30, 1992, Number 7, 18:12035 
(R;US) 

TTP AL921102: An integrated geophysics program for non- 
intrusive characterization of mixed-waste landfill sites: FY 
1992 year-end progress report: Volume 2, 18:12023 (R;US) 

TTP AL921102: An integrated geophysics program for non- 
intrusive characterization of mixed-waste landfill sites: FY 
1992 year-end progress report: Volume 1, 18:12022 (R;US) 

Site Selection 

Radioactive waste disposal: Recommendations for a repository 

site selection, 18:12058 (R;XE;In French) 
Spent Fuel Elements 

Electrochemical corrosion investigations of uranium dioxide pel- 

lets under repository conditions, 18:12063 (RA;DE;in German) 
Standards 

Evaluation of alternatives for high-level and transuranic 

radioactive- waste disposal standards, 18:12138 (R;US) 
Thermodynamic Model 

Geochemical modelling of the sorption of tetravalent radioele- 

ments, 18:12106 (R;GB) 
Transmutation 

On the possibility of actinide radiation reprocessing by high in- 
tensive neutron fluxes of different energies, 18:14353 
(R;UA;in Russian) 

Waste Forms 

Institute of Nuclear Waste Management Engineering. Progress 
report on research and development in 1991, 18:12095 
(R;DE;In German) 
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RADIOACTIVE WASTE FACILITIES 


See also ASSE SALT MINE 
GORLEBEN SALT DOME 
MORSLEBEN SALT MINE 
WIPP 
Closures 
Considerations for closure of low-level radioactive waste engi- 
neered disposal facilities, 18:12028 (R;US) 
Construction 
A review of factors influencing underground construction quality 
and the performance of engineered features, 18:12004 (R;GB) 
Yucca Mountain Exploratory Studies Facilities: Construction 
status: Extended summary, 18:12001 (R;US) 
Cooling Systems 
Microbiologically influenced corrosion of stainless steel in a nu- 
clear waste facility, 18:12196 (R;US) 
Decommissioning 
RCRA closure experience with radioactive mixed waste in the 
183-H Solar Evaporation Basins at the Hanford Site, 
18:12180 (R;US) 
Decontamination 
Decontamination and dismantling of the PIVER prototype vitrifi- 
cation facility at Marcoule: Final results and conclusions, 
18:13406 (R;FR) 
Design 
Facility effluent monitoring plan for the T Plant Facility, 18:12174 
(R;US) 
Health Hazards 
Background information for the PAR Pond safety and health 
hazard analysis, 18:12782 (R;US) 
Inventories 
Response to Congressional inquiry regarding seepage basins at 
the Savannah River Site, 18:12199 (R;US) 
Meetings 
Decontamination and dismantling of the PIVER prototype vitrifi- 
cation facility at Marcoule: Final results and conclusions, 
18:13406 (R;FR) 
Operation 
Grout Disposal Program, 18:12191 (R;US) 
Pertormance 
A working definition of scenario and a method of scenario con- 
struction (yucca mountain project), 18:12152 (R;US) 
Integration and interpretation of results from performance as- . 
sessments of low-level radioactive waste disposal facilities, 
18:11999 (R;US) 
Preliminary total-system analysis of a potential high-level nu- 
clear waste repository at Yucca Mountain, 18:12121 (R;US) 
Permit Applications 
Grout Treatment Facility dangerous waste permit application: 
Revision 2, Volume 1, 18:12031 (R;US) 
Planning 
Treatment and disposal of radioactive wastes from nuclear 
power plants. Localization of underground facilities, 18:12100 
(R;SE;In Swedish) 
Radioactive Waste Disposal 
Treatment and disposal of radioactive wastes from nuclear power 
plants. The Aespoe laboratory, 18:12101 (R;SE;In Swedish) 
Regulations 
Is it possible to demonstrate compliance with the regulations for 
high-level-waste repositories?, 18:12146 (R;US) 
Remedial Action 
Hanford Site surface soil radioactive contamination control plan 
for fiscal year 1993, 18:12257 (R;US) 
Site Characterization 
Progress report on the scientific investigation program for the 
Nevada Yucca Mountain Site, October 1, 1991—March 31, 
1992, Number 6, 18:12034 (R;US) 


RADIOACTIVE WASTE MANAGEMENT 


See also RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 
RADIOACTIVE WASTE STORAGE 
Nuclear Technology Programs semiannual progress report, Oc- 
tober 1990—March 1991, 18:13343 (R;US) 





Nuclear waste management review work - part of the decision 
making process: Proceedings from a symposium in connec- 
tion with the 10 year anniversary of the Swedish National 
Board for Spent Nuclear Fuel, 18:12158 (R;SE) 

Proceedings of the national symposium on advances in utility 
systems for industrial and nuclear installations (held at Bom- 
bay during January 9-11, 1992), 18:12440 (I;1N) 

Progress report on research and development in 1991, Institute 
of Nuclear Physics, KfK, 18:14264 (R;DE;In German) 

Swedish experience in spent fuel research - a reviewers per- 
spective, 18:14715 (RA;SE) 

Teaming and intergroup conflict: A case study, 18:12181 (R;US) 

Technical review - help or disturbance in developing a back end 
system, 18:12159 (RA;SE) 

Technical reviews: a help or a hindrance to public acceptance?: 
A communicators perspective, 18:12163 (RA;SE) 

The Nuclear Waste Technical Review Board - Two years of ex- 
perience in the US Waste Programme. Do was a reviewers 
communicate understandably with society?, 18:12162 (RA;SE) 

The role of technical review in society. A multinational perspec- 
tive, 18:12161 (RA;SE) 

Waste management research abstracts no. 21: Information on 
radioactive waste programmes in progress, 18:12091 (R;XA) 
Weekly reports of the Office of Civilian Radioactive Waste Man- 

agement, January—December 1992, 18:12036 (R;US) 


RADIOACTIVE WASTE PROCESSING 

Activity removal from aqueous waste streams by seeded ultrafil- 
tration, 18:12084 (RA;XA) 

Combined TRU-Sr extraction/recovery process, 
(R;US) 

Conditioning of radioactive wastes to make them fit for ultimate 
disposal, 18:12077 (RA;DE;In German) 

Greater-Than-Class C low-level radioactive waste treatment 
technology evaluation, 18:12030 (R;US) 

Immobilization of actinides by means of hydroxylapatite, 
18:12064 (RA;DE;in German) 

Institute of Nuclear Waste Management Engineering. Progress 
report on research and development in 1991, 18:12095 
(R;DE;In German) 

Minimizing the integrated collective radiation dose and the 
transmutation of long-lived nuclear waste, 18:12049 (R;NL) 

Technetium removal from aqueous wastes, 18:12007 (R;GB) 

Use of inorganic sorbents for treatment of liquid radioactive 
waste and backfill of underground repositories: Proceedings 
of a final research co-ordination meeting held in Rez, 
Czechoslovakia, 4-8 November 1991, 18:12082 (R;XA) 


18:11991 


RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Alternative design concept for the second Glass Waste Storage 
Building, 18:11989 (R;US) 
Survey of fiber-optic technology for nuclear waste cleanup appli- 
cations, 18:12188 (R;US) 


RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

A comparison of the WIND System atmospheric models and 
MATS data, 18:13767 (R;US) 

Annual report on radioactive discharges and monitoring of the 
environment 1991. V. 1: Report on discharges and environ- 
mental monitoring, 18:12218 (R;GB) 

Basis for criteria for exemption of decommissioning waste, 
18:12094 (R;SE) 

Cost for the radioactive wastes from nuclear power, 18:12155 
(R;SE;In Swedish) 

Criteria impacting shipments of Rocky Flats Plant radioactive 
mixed wastes, 18:11987 (R;US) 

Examination of representative drum from 618-9 Burial Ground, 
18:12175 (R;US) 

Grout Disposal Program, 18:12191 (R;US) 


RADIOLOGY 


Microprocessor based automatic operation of ventilation system 
of solid storage surveillance facility, Tarapur (Paper No. 5.3) 
18:12092 (IA;IN) 

Nuclear criticality safety in shipping radioactive waste to Build- 
ing 643-7G, 18:11980 (R;US) 

Offsite hazardous waste shipment data collection, 18:11979 
(R;US) 

Radioactive waste characterization, 18:12190 (R;US) 

Release protocol to address DOE moratorium on shipments of 
waste generated in radiologically controlled areas, 18:11986 
(R;US) 

Response to Congressional inquiry regarding seepage basins at 
the Savannah River Site, 18:12199 (R;US) 

Status and integration of the gas generation studies performed 
for the Hydrogen Safety Program: FY-1992 Annual report, 
18:12122 (R;US) 

TTP AL921102: An integrated geophysics program for non- 
intrusive characterization of mixed-waste landfill sites: FY 
1992 year-end progress report: Volume 2, 18:12023 (R;US) 

TTP AL921102: An integrated geophysics program for non- 
intrusive characterization of mixed-waste landfill sites: FY 
1992 year-end progress report: Volume 1, 18:12022 (R;US) 

Transportation of hazardous materials, 18:12929 (RA;US) 

RADIOACTIVITY 

A review of occupational safety and health issues relevant to the 
environmental restoration program: Selected case histories 
and associated issues, 18:12116 (R;US) 

Characterization of the airborne activity confinement system 
prefilter material, 18:12695 (R;US) 

RADIOBIOLOGY 
Biological basis of beam application in biotechnology, 18:13991 
(IA;JP) 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMICAL LABORATORIES 
See HOT LABS 
RADIOCHEMISTRY 
Radiochemistry Division annual progress report 
18:13344 (R;IN) 
RADIOCRYSTALLOGRAPHY 
See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOECOLOGICAL CONCENTRATION 

Preliminary design studies for the DESCARTES and CIDER 
codes: Hanford Environmental Dose Reconstruction Project, 
18:13979 (R;US) 

RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE BATTERIES 

Electron-beam processing of kilogram quantities of iridium for 
radioisotope thermoelectric generator applications, 18:12965 
(R;US) 

RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 

See also ELEMENT 106 ISOTOPES 

Compilation and comparison of radionuclide sorption databases 
used in recent performance assessments, 18:13798 (RA;XN) 

Conceptual adsorption models and open issues pertaining to 
performance assessment, 18:13805 (RA;XN) 

Hanford Site ground-water monitoring for 1991, 18:13816 (R;US) 

On the derivation of a sorption database, 18:13802 (RA;XN) 

Radioactive waste characterization, 18:12190 (R;US) 

Radionuclide sorption from the safety evaluation perspective, 
18:13797 (R;XN) 

RADIOLOGICAL PROTECTION 

See RADIATION PROTECTION 
RADIOLOGY 

Medical radiation, 18:13923 (AV;GB) 
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RADIOMETERS 


RADIOMETERS 
Analysis of LARI sensor system: Final report, 18:13748 (R;US) 
RADIOMETRIC GAGES 
Application of radioisotope techniques in industry and environ- 
ment protection: Part 2, 18:13633 (R;PL) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
Biosphere 

Radioactive waste disposal assessment - overview of biosphere 

processes and models, 18:12011 (R;GB) 
C Codes 

The treatment of iodine and chlorine chemistry in the risk assess- 

ment of deep radioactive waste disposal, 18:12012 (R;GB) 
Carbon 14 

Sorption investigations of selected radionuclides based on the 

system salt/brine, 18:13789 (RA;DE;in German) 
Cesium 134 

Sorption investigations of selected radionuclides based on the 

system salt/brine, 18:13789 (RA;DE;in German) 
Colloids 

A review of the role of colloids in the release and transport of ra- 
dionuclides in the near and far field. Pt. 3: Comparison of DOE 
and Nirex work with other published work, 18:12006 (R;GB) 

A review of the role of colloids in the release and transport of ra- 
dionuclides in the near and far field. Pt. 2: Bibliography, 
18:12003 (R;GB) 

A review of the role of colloids in the release and transport of ra- 
dionuclides in the near and far field. Pt. 1: Fundamental theory 
and review of DOE and Nirex funded work, 18:12005 (R;GB) 

The effect of corrosion product colloids on actinide transport, 
18:11990 (R;GB) 

Computerized Simulation 

CRYSTAL: A model of a fractured rock geosphere for perfor- 
mance assessment within SKI Project-90, 18:14802 (R;SE) 

The CALIBRE source-term code: technical documentation for 
Project-90, 18:14803 (R;SE) 

The International INTRAVAL project. Phase 1 case 8: The Allli- 
gator rivers natural analogue, 18:13796 (R;XN) 

Diffusion 

Diffusivity and porosity studies in rock matrix: The effect of 

salinity, 18:13862 (R;Fl) 
Flow Models 

The International INTRAVAL project. Phase 1 case 8: The Alli- 
gator rivers natural analogue, 18:13796 (R;XN) 

The selection and use of a sorption database for the geosphere 
model in the Canadian nuclear fuel waste management pro- 
gram, 18:13800 (RA;XN) 

Fractures 

Element mobility in crystalline rock around open fractures at 
Palmottu, 18:13863 (R;Fl) 

Elemental mobility in crystalline rock around open fractures at 
Paimottu, 18:13792 (RA;Fl) 

Gorleben Salt Dome 

INTRAVAL phase 2: Investigations of the influence of density 
stratification on flow behaviour, giving as an example the 
"White Moor’ pumping test, 18:11993 (R;DE;in German) 

lodine 131 

Sorption investigations of selected radionuclides based on the 

system salt/brine, 18:13789 (RA;DE;ln German) 
Mathematical Models 

Asymptotic diffusion accelerated discontinuous finite element 
methods for transport problems, 18:13747 (R;US) 

INTRAVAL phase 2: Investigations of the influence of density 
stratification on flow behaviour, giving as an example the 
"White Moor’ pumping test, 18:11993 (R;DE;In German) 

Sensitivity and uncertainty analyses applied to one-dimensional 
radionuclide transport in a layered fractured rock: Evaluation 
of the Limit State approach, Iterative Performance Assess- 
ment, Phase 2: Volume 2, 18:12109 (R;US) 

USA/CIS coordinating committee and its hydrologic studies, 
18:12858 (R;US) 
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Nickel 61 
Sorption investigations of selected radionuclides based on the 
system salt/brine, 18:13789 (RA;DE;In German) 
Porous Materials 
Hydraulic investigations of rock salt backfill, 18:12066 
(RA;DE;in German) 
Radioactive Waste Disposal 
The migration of uranium through sandstone, 18:12015 (R;GB) 
Risk Assessment 
Geochemical modelling to be used in transport calculations for 
long-term safety analyses: state and prospects, 18:13791 
(RA;DE;in German) 
Gorleben long-term safety: Disposal concept, incident scenario, 
and model calculation of radionuclide migration, 18:13790 
(RA;DE;In German) 
S Codes 
SWIFT: INTERA simulator for waste injection, flow and trans- 
port. Version: GSF 2, 18:12080 (R;DE) 
Thermodynamic Model 
A mechanistic approach to the generation of sorption 
databases, 18:13801 (RA;XN) 
The migration of uranium through sandstone, 18:12015 (R;GB) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Automatic synthesis of [''C]NKY-722 with high specific activity, 
using anhydrous [''C] methanol as a precursor, 18:13347 
(IA;JP) 
Modern gas-target technology for the production of high quality 
radiopharmaceuticals, 18:13348 (IA;JP) 
RADIOPOLYMERIZATION 
See POLYMERIZATION 
RADIOPRESERVATION 
1991 annual report of the Karlsruhe Federal Food Research In- 
stitute, 18:13950 (I;DE;in German) 
RADIUM 
Ra/Ca separation by ion exchange chromatography., 18:13264 
(1;MX;In Spanish) 
RADIUM 226 
Determination of uranium series radionuclides Pa-231 and Ra- 
226 using liquid scintillation counting (LSC), 18:13289 (R;Fl) 
Long-term dose-response studies of inhaled or injected radionu- 
clides: Annual report, October 1, 1990—-September 30, 1991, 
18:14003 (R;US) 
Ra/Ca separation by ion exchange chromatography., 18:13264 
(I;MX;In Spanish) 
RADON 
Air cleaning and radon decay product mitigation, 18:13985 (R;US) 
Building materials as sources of indoor exposure to ionizing ra- 
diation, 18:14009 (R;Fl) 
Early lung cancer detection in uranium miners with abnormal 
sputum cytology: Technical progress report, July 31, 1991- 
July 31, 1992, 18:12226 (R;US) 
Radon, 18:13772 (AV;GB) 
RADON 222 
Concentration levels of radon in air, indoors and outdoors in 
houses of Mexico City., 18:13741 (I;MX;In Spanish) 
RADON 224 
Internal energy evaluation of heavy nucleus super asymmetric 
fission products, 18:14332 (R;UA;In Russian) 
RADURIZATION 
Effects of ionization and nitrous oxide on grated carrot respira- 
tion, 18:13927 (R;FR;In French) 
RAHYD PROCESS 
See REPROCESSING 
RAILGUN ACCELERATORS 
Energy and Technology Review, October-December 1992, 
18:13517 (R;US) 
RAJASTHAN-1 REACTOR 
An assessment of the waterside corrosion and hydrogen pick-up 
in the zircaloy-2 pressure tubes of PHWR, 18:12555 (R;1N) 





RAJASTHAN-2 REACTOR 

An assessment of the waterside corrosion and hydrogen pick-up 

in the zircaloy-2 pressure tubes of PHWR, 18:12555 (R;IN) 
RAMAN SPECTRA 
CARSFT, a computer code for calculating Coherent anti-Stokes 
Raman spectra, 18:14378 (RA;US) 
RAPS-1 REACTOR 
See RAJASTHAN-1 REACTOR 
RAPS-2 REACTOR 
See RAJASTHAN-2 REACTOR 
RARE EARTH ALLOYS 
Fundamental magnetic studies of iron-rare-earth-metalloid al- 
loys: Final technical report, 18:13077 (R;US) 
RARE EARTH COMPOUNDS 
See also CERIUM COMPOUNDS 
YTTERBIUM COMPOUNDS 
PIXE methodology of rare earth element analysis and its appli- 
cations, 18:13260 (IA;JP) 
RARE EARTH NUCLEI 
See also CERIUM 144 
EUROPIUM 151 
EUROPIUM 152 
GADOLINIUM 148 
LUTETIUM 176 
High spin gamma-ray coincidence spectroscopy with large de- 
tector arrays, 18:14289 (R;SE) 
RATEMETERS (DOSE) 
See DOSE RATEMETERS 
RAYLEIGH-TAYLOR INSTABILITY 

2-d studies of multi-wavelength planar and spherical Rayleigh- 
Taylor instability with automatically re-zoned Lagrangian 
code, 18:14543 (R;IT) 

Experimental determination of the hydrodynamic instability 
growth rates in indirect and direct drive ICF, 18:14695 (R;US) 

RBMK TYPE REACTORS 
See LWGR TYPE REACTORS 
REACTION INTERMEDIATES 
Formation of novel reactive intermediate by electron-laser dual 
beam irradiation, 18:13341 (IA;JP) 
REACTIVITY (CHEMICAL) 
See ACTIVATION ENERGY 
REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 

An overview of severe accident modeling and analysis work for 
the ANS reactor conceptual safety analysis report, 18:12793 
(R;US) 

Challenges within ventilation systems during accident situations, 
18:12823 (RA;DE;In German) 

Chemistry studies in support of Phebus-FP: multicomponent 
aerosol behaviour. V. 1, 18:12626 (R;XE) 

Contribution to the study of gaseous molecular iodine washout 
by natural rains, 18:12680 (R;FR;In French) 

Development of models to follow vapour-aerosol reactions and 
iodine chemistry, technical progress report, 1 January - 31 
August 1991, 18:12459 (R;GB) 

Hazard categorization and accident analysis techniques for 
compliance with DOE Order 5480.23, Nuclear Safety Analysis 
Reports, 18:12796 (R;US) 

High Flux Isotope Reactor system RELAPS input model, 
18:12857 (R;US) 

Modelling and assessment of accident consequences. Develop- 
ment of computer-aided decision support systems for nuclear 
emergencies, 18:12825 (RA;DE;in German) 

Multi-processor based accident analysis using PVM, 18:12794 
(R;US) 

Pre-test calculations for FAL-19 and FAL-20 using the ITHACA 
code, 18:12458 (R;GB) 

Severe Accident Research Program plan update: Revision 1, 
18:12842 (R;US) 

Severe accident management. Prevention and Mitigation, 
18:12634 (R;XN) 


REACTOR CONTROL SYSTEMS 


Simulation of operational and accident transients of the PIUS re- 
actor by trip model, 18:12512 (RA;XA) 
REACTOR CELLS 
CLUB - a multigroup integral transport theory code for lattice 
calculations of PHWR cells, 18:12556 (R;IN) 
REACTOR CHANNELS 
See also EXPERIMENTAL CHANNELS 
Anodization of process tubes, 18:12758 (R;US) 
Determining temperature distributions inside a nuclear reactor, 
18:12586 (R;US) 
Interim report No. 1 on Production Test 105-407-P — Pile test of 
magnesium front dummies, 18:12756 (R;US) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR INTERNALS 
Aging 
Managing aging in nuclear power piants: Insights from NRC's 
Maintenance Team Inspection reports, 18:12790 (R;US) 
Nuclear power plant ageing management programmes in for- 
eign countries, 18:12457 (R;Fl;in Finnish) 
Safety reassessment and life extension, 18:12465 (R;FR) 
Cleaning 
Cleaning solutions for reactor components, 18:12707 (R;US) 
Corrosion 
Corrosion, 18:12623 (RA;US) 
Corrosion, 18:12444 (RA;US) 
Irradiation performance, 18:12434 (RA;US) 
iter Tokamak 
Progress report on research and development in 1991, Institute 
of Reactor Development, KfK, 18:12813 (R;DE;In German) 
Leaks 
Component external leakage and rupture frequency estimates, 
18:12625 (R;US) 
Lifetime 
Determination of fatigue lifetime for NPPs components in accor- 
dance with the USSR strength regulations, 18:12641 (IA;SE) 
Proceedings of the IAEA specialists meeting on nuclear power 
plant lifetime assurance, 18:12637 (1;SE) 
Safety reassessment and life extension, 18:12465 (R;FR) 
Mathematical Models 
Mechanics of materials, 18:12624 (RA;US) 
Mechanical Properties 
Corrosion, 18:12444 (RA;US) 
Mechanical Vibrations 
SINBAD, a data base for PWR internals vibratory monitoring, 
18:12472 (R;FR) 
Net Tokamak 
Progress report on research and development in 1991, Institute 
of Reactor Development, KfK, 18:12813 (R;DE;in German) 
Radiation Effects 
Irradiation performance, 18:12434 (RA;US) 
Radiation Heating 
Determining temperature distributions inside a nuclear reactor, 
18:12586 (R;US) 
Testing 
Mechanics of materials, 18:12624 (RA;US) 
Zirconium Base Alloys 
Corrosion of zirconium alloys in nuclear power plants, 18:12438 
(R;XA) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
Aging assessment of the boiling-water reactor (BWR) standby 
liquid control system: Phase 1, 18:12456 (R;US) 
Algorithms for optimal redundancy allocation, 18:12655 (R;US) 
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REACTOR CONTROL SYSTEMS 


An estimation of system efficiency of automatic power control of 
RBMK-1000 at spontaneous moving of rods of control and 
protection system (CPS), 18:12675 (R;UA;in Russian) 

Considerations for control system software verification and vali- 
dation specific to implementations using distributed processor 
architectures, 18:12658 (R;US) 

FLOWTRAN-TF code benchmarking, 18:12678 (R;US) 

Functional analysis of controbloc incidents, 18:12463 (R;FR) 

On-line plant-wide monitoring using neural networks: Paper 
submitted to 8th Power Plant Dynamics, Control and Testing 
Symposium, May 27-29, 1992, Knoxville, Tennessee, USA, 
18:12667 (R;NL) 

The French Atomic Energy Commission program in the field of 
reactor instrumentation and control, 18:12656 (R;FR) 

[Design of Savannah River reactors’ control systems], 18:12664 
(R;US) 

REACTOR CONTROL THEORY 

See REACTOR KINETICS 

REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 

Advanced reactor design philosophy and application - ways and 
means to prevent core melt, 18:12503 (RA;XA) 

SBWR - isolation condenser and passive containment cooling: 
An approach to passive safety, 18:12449 (RA;XA) 

Steam injectors as passive components for high pressure water 
supply, 18:12501 (RA;XA) 

Study of instrumentation for jet control in Z; jet mock-up, 
18:12749 (R;US) 

REACTOR CORE DISRUPTION 

An Integral Effects Test in a zion-like geometry to investigate the 
effects of pre-existing hydrogen on direct containment heating 
in the Surtsey Test Facility: The IET-6 experiment, 18:12861 
(R;US) 

Verification of the KESS-IIl code using the out-of-pile experi- 
ment CORA-2. Part report, 18:12550 (R;DE;in German) 

REACTOR CORES 

COMO: A core model for parametric fuel cycle cost evaluation, 
18:12598 (RA;XA) 

Calculation of two cycles of Kalinin unit-1, 18:12534 (RA;XA) 

Determining temperature distributions inside a nuclear reactor, 
18:12586 (R:US) 

Primary experimental and calculational study of the WWER- 
1000 cores of the LR-O reactor, 18:12522 (RA;XA) 

Topical report: LWNPR core design, 18:12775 (R;US) 

REACTOR DECOMMISSIONING 

Report on R and D work on radioactive waste management and 
dumping of chemical-toxic wastes sponsored by the BMFT in 
the second half of 1991, 18:12126 (R;DE;In German) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 

REACTOR FUELING 

Core reload pattern optimization on desktop computers, 
18:12524 (RA;XA) 

Irradiation performance, 18:12434 (RA;US) 

REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 

Functional analysis of controbloc incidents, 18:12463 (R;FR) 

Human factors engineering: A key element of instrumentation 
and control system design, 18:12659 (R;US) 

Instrumentation and nondestructive evaluation, 
(RA;US) 

The French Atomic Energy Commission program in the field of 
reactor instrumentation and control, 18:12656 (R;FR) 

REACTOR INTERNALS 

Determining temperature distributions inside a nuclear reactor, 

18:12586 (R;US) 
REACTOR KINETICS 

A combined neutron kinetics thermalhydraulics simulation, 
18:12616 (IA;CA) 

REACTOR LATTICE PARAMETERS 

Analysis of benchmark on interactive effects of gadolinium pins 
in BWRs, 18:12451 (RA;XA) 


18:13605 
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REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LATTICES 

CLUB - a multigroup integral transport theory code for lattice 
calculations of PHWR cells, 18:12556 (R;IN) 

Calculational models for gadolinium effects in WWER lattices, 
18:12515 (RA;XA) 

Comparison calculations for a BWR lattice with adjacent 
gadolinium pins, 18:12452 (RA;XA) 

Gadolinium absorbers in WWER-1000 type fuel lattices, 
18:12530 (RA;XA) 

PREWIMS-WWER: A WIMS-D/4 input data preparation code for 
WWERs, 18:12529 (RA;XA) 

Polish experience with application of the RSYST modular sys- 
tem, 18:12612 (RA;XA) 

Thermal scattering cross-section of light water and reactivity 
temperature coefficient for UO2 and UO,-PuO, water moder- 
ated lattices, 18:12462 (R;FR) 

REACTOR LICENSING 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, July-September 1992: Volume 11, No. 3, 
18:12594 (R;US) 

Nuclear Regulatory Commission issuances, July 1992: Volume 
36, No. 1, 18:12591 (R;US) 

Nuclear Regulatory Commission issuances, September 1992: 
Volume 36, No. 3, 18:12592 (R;US) 

REACTOR MATERIALS 

See also NUCLEAR FUELS 

Annual report 1991. Institute for Advanced Materials, 18:13060 
(R;XE) 

Destruction of surrogate wastes with supercritical water oxida- 
tion technology, 18:13403 (RA;US) 

Determining temperature distributions inside a nuclear reactor, 
18:12586 (R;US) 

Irradiation performance, 18:11896 (RA;US) 

New research problems: Magnesium as a reactor component 
material, 18:12729 (R;US) 

REACTOR MONITORING SYSTEMS 

Pile reactivity transient computer, 18:12660 (R;US) 

Selection of hidden layer nodes in neural networks by statistical 
tests, 18:12666 (R;NL) 

REACTOR OPERATION 

See also REACTOR START-UP 

Feasibility of plant operation with one protective system dump 
valve failed, 18:12572 (R;PK) 

Low power reactivity initiated accidents in new generation light 
water reactors, 18:12509 (RA;XA) 

Simulation of operational and accident transients of the PIUS re- 
actor by trip model, 18:12512 (RA;XA) 

REACTOR OPERATORS 

Operator licensing examiner standards: Revision 7, 18:12595 
(R;US) 

Simulators for training nuclear power plant personnel: Report 
prepared within the framework of the International Working 
Group on Nuclear Power Plant Control and Instrumentation, 
18:12439 (R;XA) 

REACTOR PHYSICS 

105-R startup program: Area physics, 18:12751 (R;US) 

Advanced calculational methods for power reactors and LWR 
core design parameters: Proceedings of a specialists meet- 
ing, held in Cadarache, France, 10-14 September 1990 and a 
technical committee meeting and workshop held in Rez, 
Czechoslovakia, 7-11 October 1991, 18:12513 (R;XA) 

Application of depletion perturbation theory to improving 
depletion code BIPR5-AK using measured performance pa- 
rameters, 18:12518 (RA;XA) 

Certification plan for reactor analysis computer codes, 18:12780 
(R;US) 

Corrections of equations based on measurements and applica- 
tion to theory and experiment analysis, 18:12613 (RA;XA) 

Progress report on research and development in 1991, Institute 


of Neutron Physics and Reactor Engineering, KfK, 18:12812 
(R;DE;In German) 





RITME: A fast and simple computing code for PWR core calcu- 
lations and monitoring, 18:12519 (RA;XA) 

Use of neutronic codes for the design of MTR LEU cores, 
18:12764 (RA;XA) 

Use of the LR-0 experimental reactor for WWER core parame- 
ters estimation, 18:12520 (RA;XA) 

REACTOR PROTECTION SYSTEMS 

See also ECCS 

Design of back-up protection systems for new generation nu- 
clear reactors, 18:12502 (RA;XA) 

REACTOR SAFETY 

Environmental Qualification at Savannah River Site, 18:12865 
(R;US) 

Innovation future reactors: the differential model of equivalent 
parameters. A decisional tool for conception, 18:12792 
(R;FR;In French) 

Innovative systems and components aimed at providing PWRs 
with completely passive emergency shutdown and decay heat 
removal, 18:12500 (RA;XA) 

Investigation of passive systems for the nuclear power interna- 
tional PWR, 18:12499 (RA;XA) 

Progress report on research and development in 1991, Institute 
of Neutron Physics and Reactor Engineering, KfK, 18:12812 
(R;DE;In German) 

Progress report on research and development in 1991, Institute 
of Reactor Development, KfK, 18:12813 (R;DE;ln German) 

SBWR technology and development, 18:12448 (RA;XA) 

Safety aspects of WWER reactor core design and Skoda com- 
putational system, 18:12528 (RA;XA) 

Safety assessment of proposed improvements to RBMK nuclear 
power plants: Report of the IAEA extrabudgetary programme 
on the safety of RBMK nuclear power plants, 18:12549 (R;XA) 

The periodic safety review of nuclear power plants. Practices in 
OECD countries, 18:12635 (R;XN) 

REACTOR SHUTDOWN 

Low power reactivity initiated accidents in new generation light 

water reactors, 18:12509 (RA;XA) 
REACTOR SIMULATORS 

Simulators for training nuclear power plant personnel: Report 
prepared within the framework of the International Working 
Group on Nuclear Power Plant Control and Instrumentation, 
18:12439 (R;XA) 

REACTOR START-UP 

Buoyancy induced thermal stratification in horizontal pipes, 

18:12559 (IA;CA) 
REACTOR VESSELS 

Chemical composition and RT pr determinations for Midland 
weld WF-70, 18:12541 (R;US) 

Improvement of two calculation methods of the detectors activa- 
tion and on the PWR 900 MWe vessel. Comparison with the 
experiment, 18:12466 (R;FR;In French) 

Neutron fluence estimations on WWER-440 reactor vessel, 
18:12542 (RA;US) 

PKL reactor tank bottom pressures in accident scenarios, 
18:12798 (R;US) 

REACTORS 

See also GAS COOLED REACTORS 
HEAVY WATER MODERATED REACTORS 
MOBILE REACTORS 
POWER REACTORS 
PRODUCTION REACTORS 
RESEARCH AND TEST REACTORS 
WATER COOLED REACTORS 

Development and assessment of two decontamination pro- 
cesses: closed electropolishing system for decontamination 
of underwater surfaces -vibratory decontamination with abra- 
sives, 18:12627 (R;XE) 

Seismic buckling capacity of unstiffened, free-standing steel 
containments, 18:12636 (R;US) 

The periodic safety review of nuclear power plants. Practices in 
OECD countries, 18:12635 (R;XN) 

RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 


REINFORCED CONCRETE 


RECOMBINANT DNA 

Chimera-free, high copy number YAC libraries and efficient meth- 

ods of analysis: Technical progress report, 18:13911 (R;US) 
RECOMBINATION 
Dielectronic recombination cross sections of neonlike xenon, 
18:14396 (RA;US) 

RECOVERY (TRITIUM) 

See TRITIUM RECOVERY 
RECYCLE (FUEL) 

See FUEL CYCLE 
RECYCLING (FUEL) 

See REPROCESSING 
REDOX POTENTIAL 

Laboratory Eh simulations in relation to the Redox conditions in 
natural granitic groundwaters, 18:13804 (RA;XN) 

REFLECTIVE COATINGS 

Correlation of damage threshold and surface geometry of nodu- 
lar defects in HR coatings as determined by in-situ atomic 
force microscopy, 18:13208 (R;US) 

Modeling of electric-fiekd enhancement at nodular defects in di- 
electric mirror coatings, 18:13207 (R;US) 

REFLECTORS (NEUTRON) 
See NEUTRON REFLECTORS 
REFRIGERANTS 

Compressor calorimeter performance of refrigerant blends: 
Comparative methods and results for a refrigerator/freezer 
application, 18:12980 (R;US) 

Conversion to refrigerant HFC 134a in a 25 MW heat pump at 
Hammarby, Sweden: Final report on a full-scale test 1991/92, 
18:12992 (R;SE) 

Malone refrigeration, 18:13472 (R;US) 

REFUSE 
See SOLID WASTES 
REFUSE-FUELED POWER PLANTS 

Monitoring and surveillance system of energy recovery power 
plant, founded on knowledge-based expert system, 18:12388 
(R;IT) 

REGGE TRAJECTORIES 
The (&/27)-expansion for Regge-trajectories. 2. Relativistic 
equations: 2. Relativistic equations, 18:14075 (R;UA) 
REGION | 
See USA 
REGION Il 
See USA 
REGION Ill 
See USA 
REGION IV 
See USA 
REGION IX 
See USA 
REGION V 
See USA 
REGION VI 
See USA 
REGION Vii 
See USA 
REGION VIiil 
See USA 
REGION X 
See USA 
REGULATIONS 

See also TRANSPORT REGULATIONS 

NRC regulatory agenda: Quarterly report, October-December 
1992: Volume 11, No. 4, 18:12593 (R;US) 

Transportation of hazardous materials, 18:12929 (RA;US) 

REINFORCED CONCRETE 

Corrosion threshold value and corrosion rate in reinforced con- 
crete, 18:13065 (R;SE) 

Nonlinear analysis of reinforced concrete structures exposed to 
transient loading, 18:13471 (R;NO) 

Stiffness of low rise reinforced concrete shear walls, 18:12862 
(R;US) 
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RELATIVITY THEORY 


RELATIVITY THEORY 
Measurements or radiative branching ratios of K x-ray transitions 
in Cr21+, Mn+, Fe25+, Ni25+, and Ge®%, 18:14392 (RA;US) 
RELAXATION 
See also STRESS RELAXATION 
On the multilevel adaptive iterative method, 18:14742 (RA;US) 
Ordering effects on relaxation methods applied to the discrete 
convection-diffusion equation, 18:14735 (RA;US) 
Parallel multilevel methods for transport equations, 18:14752 
(RA;US) 
The effect of many color orderings on the convergence of itera- 
tive methods, 18:14736 (RA;US) 
RELAXATION (STRESS) 
See STRESS RELAXATION 


RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
RELIABILITY 
SAPHIRE technical reference manual: !IRRAS/SARA Version 
4.0, 18:12856 (R:US) 
RELIEVING (STRESS) 
See STRESS RELAXATION 


REMEDIAL ACTION 
Contracts 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings site at Ambrosia Lake, 
New Mexico: Volume 3, Appendix F, Final plans and specifi- 
cations: Final report, 18:12241 (R;US) 

E Codes 

Use of the Environmental Resource Management and Analysis 
System at the Fernald Environmental Management Project, 
18:12246 (R;US) 

Feasibility Studies 

200 West Groundwater Aggregate Area management study re- 
port, 18:12229 (R;US) 

T Plant source aggregate area management study report, 
18:12228 (R;US) 

Materials Testing 
Alternative geochemical barrier materials, 18:12242 (R;US) 
Planning 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings site at Ambrosia Lake, 
New Mexico: Volume 1, Text, Appendices A, B, and C: Final 
report, 18:12240 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive Uranium Mill Tailings Site at Salt Lake City, 
Utah, 18:12230 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
2, Appendices E through G: Final report: Revision 1, 
18:12234 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lowman, Idaho: Remedial 
action selection report for the Lowman UMTRA project site, 
Idaho: Final report, 18:12237 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
1, Text and appendices A through D: Final report: Revision 1, 
18:12233 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lakeview, Oregon: Volume 
3, Attachments A and B to Appendix F: Final report: Revision 
1, 18:12235 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Riverton, Wyoming: Final 
report, 18:12232 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive uranium mill tailings site at Lowman, Idaho: Attach- 
ment 2, Geology report: Final report, 18:12239 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Lowman, Idaho: Appendix 


B: Attachment 3, Groundwater hydrology report: Final report, 
18:12238 (R;US) 
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Program Management 

Environmental Restoration Field Office Work Plan, 18:12259 

(R;US) 
Public Opinion 

Comment and response document on the fina! remedial action 
plan and site design for stabilization of the inactive Uranium 
Mill Tailings Site at Lakeview, Oregon, 18:12236 (R;US) 

Records Management 

Environmental Restoration Program Records Management 

Plan: Revision 1, 18:12256 (R;US) 
Technology Assessment 

Oak Ridge K-25 Site Technology Logic Diagram: Volume 1, 
Technology evaluation, 18:12247 (R;US) 

Oak Ridge K-25 Site Technology Logic Diagram: Volume 2, 
Technology Logic Diagrams, 18:12248 (R;US) 

Oak Ridge K-25 Site Technology Logic Diagram: Volume 3, 
Technology evaluation data sheets; Part A, Characterization, 
decontamination, dismantiement, 18:12249 (R;US) 

Oak Ridge K-25 Site Technology Logic Diagram: Volume 3, 
Technology evaluation data sheets; Part B, Remedial action, 
robotics/automation, waste management, 18:12250 (R;US) 

REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

Gripper deploying and inverting linkage, 18:13428 (PA;US) 

Initial experiments with a myoelectric-based muscle sensor, 
18:13409 (R;US) 

REMOTE SENSING 

Final report on the first step in distributed remote sensing, 
18:13725 (R;US) 

Survey of fiber-optic sensor for remote sensing in radiologically 
and chemically harsh environments: Revision 2, 18:12182 
(R;US) 

Survey of fiber-optic technology for nuclear waste cleanup appli- 
cations, 18:12188 (R;US) 

REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
HYDROELECTRIC POWER 
SOLAR ENERGY 

Alternative energy sources - idea and chances, 18:12954 
(IA;AT;In German) 

Energy from agriculture. Residual matter and specially produced 
raw materials. Proceedings, 18:12296 (l;DE;In German) 

Italian regional renewable energy source development: ENEA 
proposal feasibility assessment method, 18:12332 (R;IT;In 
Italian) 

Status report on renewable energy in the States, 18:12957 (R;US) 

The PACSAT Communications Experiment (PCE): Final report, 
August 13, 1990—February 12, 1992, 18:14808 (R;US) 

REPROCESSING 

See also PUREX PROCESS 

A column exchange chromatographic procedure for the auto- 
mated purification of analytical samples in nuclear spent fuel 
reprocessing and plutonium fuel fabrication, 18:11972 (R;XA) 

An alternate procedure in the recovery of no fissioned remain- 
der uranium in the production of molybdenum 99 from fission., 
18:13351 (I;MX;In Spanish) 

Risk assessment data bank design at the Savannah River Site, 
18:11977 (R;US) 

RESEARCH AND TEST REACTORS 
See also EXPERIMENTAL REACTORS 
KALPAKKAM PFR REACTOR 
RESEARCH REACTORS 

Review and assessment of non-power reactor (NPR) inspection 

schedules, 18:12845 (R;US) 
RESEARCH PROGRAMS 

FZR Institute of Radiochemistry. Annual report 1991, 18:13345 
(R;DE;in German) 

Technology Transfer 92/93, 18:12915 (R;US) 

RESEARCH REACTORS 
See also CIRUS REACTOR 
DHRUVA REACTOR 
DIDO REACTOR 





FFTF REACTOR 
HFIR REACTOR 
SLOWPOKE TYPE REACTORS 

An overview of severe accident modeling and analysis work for 
the ANS reactor conceptual safety analysis report, 18:12793 
(R;US) 

Basic core parameters in on-line measurement for NRI experi- 
mental reactors, 18:12763 (RA;XA) 

Participation in the United States Department of Energy Reactor 
Sharing Program: Final report, September 1980—August 
1992, 18:12914 (R;US) 

RESERVOIR FLUIDS 

Mercury-free PVT apparatus for thermophysical property analy- 
ses of hydrocarbon reservoir fluids: Final report, August 16, 
1990—July 31, 1992, 18:11872 (R;US) 

RESERVOIR ROCK 

Contracts for field projects and supporting research on en- 
hanced oil recovery: Progress Review No. 69, quarter ending 
December 31, 1991, 18:11828 (R;US) 

Geophysical and transport properties of reservoir rocks: [Quar- 
terly] report, October 1, 1992—December 31, 1992, 18:11833 
(R;US) 

Geothermal research and development program: Quarterly tech- 
nical report, July 1992—September 1992, 18:12365 (R;US) 

Geothermal research and development program: Second annual 
technical report, July 1, 1991—June 30, 1992, 18:12366 (R;US) 

Hydrodynamic controls on particle transport through heteroge- 
neous porous media: Technical progress report, 18:14035 
(R;US) 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Annual report, October 1, 1991—September 
30, 1992, 18:11839 (R;US) 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Annual report, October 1, 1990—September 
30, 1991, 18:11838 (R;US) 

Reservoir characterization of Pennsylvanian sandstone reser- 
voirs: [Quarterly progress report], October 1-December 31, 
1992, 18:11837 (R;US) 

Scale-up of miscible flood processes: [Quarterly] report, 
September 30, 1992—December 31, 1992, 18:11844 (R;US) 

Special core analyses and relative permeability measurement 
on Almond formation reservoir rocks, 18:11865 (R;US) 

RESERVOIRS (WATER) 

See WATER RESERVOIRS 
RESID 

See PETROLEUM RESIDUES 
RESIDENCES 

See HOUSES 
RESIDENTIAL BUILDINGS 

See also HOUSES 

A new approach for clean use of coal for space heating, 
18:11770 (RA;US) 

Air cleaning and radon decay product mitigation, 18:13985 (R;US) 

Measurement of the size distributions of radon progeny in in- 
door air, 18:13733 (R;US) 

Residential air-distribution sysstems: Interactions with the build- 
ing envelope, 18:12987 (R;US) 

Technical support document for proposed revision of the model 
energy code thermal envelope requirements, 18:12994 (R;US) 

The role of gas heat pumps in electric DSM, 18:12981 (R;US) 

RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL PETROLEUM 

Reservoir characterization — state of the art review, 18:11827 

(RA;US) 
RESIDUES 

See also ASHES 

Coal liquefaction process streams characterization and evalua- 
tion: ‘C-NMR analysis of CONSOL THF-soluble residual 
materials from the Wilsonville coal liquefaction process, 
18:11675 (R;US) 

Coal liquefaction process streams characterization and evalua- 
tion: Electron microscopy observations of resids obtained 
from coal liquefaction experiments, 18:11671 (R;US) 


RHODOCOCCUS 


Coal liquefaction process streams characterization and evalua- 
tion: Investigation of the forms of sulfur in five Wilsonville 
resid samples by XAFS and moessbauer spectroscopy, 
18:11673 (R;US) 

Coal liquefaction process streams characterization and evalua- 
tion: The use of selective chemical reactions and carbon 
NMR spectroscopy in the speciation and quantification of oxy- 
gen functional groups in coal resids, 18:11674 (R;US) 

Development and testing of a procedure of emplacing fine- 
grained processing and power station tailings in underground 
fracture cavities. Partial project 2. Ruhrkohle Westfalen AG, 
Bergwerk Monopol, phases 1 and 2. Final report, 18:11749 
(l;DE;In German) 

Development and testing of a procedure of emplacing fine- 
grained processing and power station tailings in underground 
fracture cavities. Partial project 1. Ruhrkohle Niederrhein AG, 
Bergwerk Walsum, 18:11748 (1;DE;In German) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 

Treatment and conditioning of spent ion exchange resins from 
research reactors, precipitation sludges and other radioactive 
concentrates: Technical manual for the management of low 
and intermediate level wastes generated at small nuclear 
research centres and by radioisotope users in medicine, re- 
search and industry, 18:12090 (R;XA) 

RESISTAL 

See COPPER BASE ALLOYS 
RESISTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
RESONANCE CAVITIES 

See CAVITY RESONATORS 
RESOURCE MANAGEMENT 

Reservoir characterization — state of the art review, 18:11827 
(RA;US) 

RESOURCE RECOVERY ACTS 

Resource Conservation and Recovery Act, Part B permit appli- 
cation: Volume 1, Revision 3, 18:12037 (R;US) 

Resource Conservation and Recovery Act, Part B permit appli- 
cation: Volume 11, Chapter D, Appendix D4—Chapter D, 
Appendix D17: Revision 3, 18:12042 (R;US) 

Resource Conservation and Recovery Act, Part B permit 
application: Volume 3, Chapter C, Appendix C3 (conclusion)— 
Chapter C, Appendix C9: Revision 3, 18:12039 (R;US) 

RESPIRABLE DUSTS 

See DUSTS 

REVERSE-FIELD PINCH 

Macroscopic behaviour and discrete dynamo of RFP plasma in 
high @ discharge, 18:14646 (R;JP) 

Simulation study of dynamo structure in reversed field pinch, 
18:14644 (R;JP) 

RF SYSTEMS 

Higher order mode damping studies on the PEP-II B-Factory RF 
cavity, 18:13589 (R;US) 

Klystron equalization for RF feedback, 18:13594 (R;US) 

RF cavity development for the PEP-II B factory, 18:13590 (R;US) 

RFLPS 

Molecular mapping of chromosomes 17 and X: Progress report, 

18:13908 (R;US) 
RHENIUM 173 

Lifetimes and deformation—driving effects in 'Re, 18:14270 
(R;US) 

RHO-1500 RESONANCES 

See MESONS 

RHO-1700 RESONANCES 
See MESONS 
RHODIUM ALLOYS 

Theoretical predictions of platinum-rhodium bimetallic catalysts, 

18:13050 (R;US) 
RHODOCOCCUS 

Biodesulfurization of water-soluble coal-derived material by 

Rhodococcus rhodochrous IGTS8, 18:11638 (R;US) 
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RHODOSPIRILLUM 


RHODOSPIRILLUM 

Biological conversion of synthesis gas: Mass transfer/kinetic 
studies, 18:12316 (R;US) 

Biological conversion of synthesis gas: Project status report, 
October 1, 1992—December 31, 1992, 18:12317 (R;US) 

RICE 

A new gene, developed through mutagenesis with thermal neu- 
trons, for resistance of rice to bacterial leaf blight, 18:13944 
(IA;JP) 

Nitrogen fertilizer management for rice: Role of controlled re- 
lease N sources, 18:13954 (RA;US) 

Nitrogen source and usage in northeast Arkansas, 18:13955 
(RA;US) 

RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 

See N-REACTOR 
RIEMANN WAVES 

See SHOCK WAVES 
RINGS (STORAGE) 

See STORAGE RINGS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

An introductory guide to uncertainty analysis in environmental 
and health risk assessment: Environmental Restoration Pro- 
gram, 18:12245 (R;US) 

Applications of the EBR-II Probabilistic Risk Assessment, 
18:12783 (R;US) 

Certification plan for reactor analysis computer codes, 18:12780 
(R;US) 

Chemical effects in the mine structure. Proceedings, 18:13788 
(R;DE;in German) 

Decision making under uncertainty: An investigation into the ap- 
plication of formal decision-making methods to safety issue 
decisions, 18:12850 (R;US) 

ETPRE User's Manual Version 2.00, 18:14797 (R;US) 

Guides for estimating consequences in 200 Area systems and 
safety analyses, 18:12797 (R;US) 

Living probabilistic safety assessment of French 1300 MWe 
PWR nuclear power plant unit: methodology, results and 
teaching, 18:12469 (R;FR;In French) 

Management of data banks at Westinghouse Savannah River 
Company, 18:12867 (R;US) 

Previous modelling of chemical effects in long-term safety anal- 
ysis, and their consequences, 18:12059 (RA;DE;In German) 

SAPHIRE technical reference manual: IRRAS/SARA Version 
4.0, 18:12856 (R;US) 

Validation and verification plan for safety and PRA codes: Revi- 
sion 1, 18:12871 (R;US) 

Why Markovian techniques were used in EDF’S PSA of Paluel, 
18:12468 (R;FR;In French) 

RITAD DOSEMETERS 

Testing of a pyroelectric detector for neutral-particle and ion cur- 

rents, 18:13642 (R;DE;in German) 
RIVERS 

See also COLUMBIA RIVER 

The turbidity maximum of the Weser estuary: Measurements 
and interpretations, 18:13885 (R;DE;In German) 

ROAD TRANSPORT 

Technical specification for design, fabrication use and mainte- 

nance of tie-down system, 18:11981 (R;IT) 
ROBOTS 

A capacitance-based proximity sensor for whole arm obstacle 
avoidance, 18:13432 (R;US) 

A control structure for fault-tolerant operation of robotic manipu- 
lators, 18:13415 (R;US) 

Digital filter control of remotely operated flexible robotic struc- 
tures, 18:13433 (R;US) 

Military robotic technologies, 18:13705 (R;US) 


Mobile robot navigation using qualitative reasoning, 18:13407 
(R;US) 
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Position and force control of a vehicle with two or more steer- 
able drive wheels, 18:13410 (R;US) 

Project 8980 — Savannah River Plant — 100 Area, General Pur- 
pose Robot, 18:12733 (R;US) 

Prototype PC user interface, 18:14790 (R;US) 

Real-time construction and rendering of three-dimensional oc- 
cupancy maps, 18:13408 (R;US) 

Real-time construction of three-dimensional occupancy maps, 
18:13411 (R;US) 

Remote radioactive waste drum inspection with an autonomous 
mobile robot, 18:12262 (R;US) 


ROCK CAVERNS 


Introductory hydrogeological and gas tightness tests in Cavern 
A, Roeda Sten, 18:11886 (R;SE) 


ROCK SALT 
See SALT DEPOSITS 


ROCK-FLUID INTERACTIONS 
Conceptual adsorption models and open issues pertaining to 
performance assessment, 18:13805 (RA;XN) 
Hydrogeochemical investigations in boreholes at the Stripa 
mine. The hydrochemical advisory group and their asso- 
ciates, 18:12220 (R;SE) 
Laboratory Eh simulations in relation to the Redox conditions in 
natural granitic groundwaters, 18:13804 (RA;XN) 
Nonlinear phenomena at geological reaction fronts with energy 
applications: Final report, 18:14029 (R;US) 
ROCKETS 


Automating a precision braze paste dispensing operation using 
non- contact sensing, 18:13704 (R;US) 


ROCKS 
See also IGNEOUS ROCKS 
SYNTHETIC ROCKS 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 3: A comparison of work funded by the 
Department of the Environment and UK Nirex Ltd with the bib- 
liography of work undertaken worldwide, 18:12010 (R;GB) 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 2: A bibliography of the review area covering 
national and international publications, 18:12009 (R;GB) 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 3: A comparison of work funded by the 
Department of the Environment and UK Nirex Ltd with the bib- 
liography of work undertaken worldwide, 18:12010 (R;GB) 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 1: Work funded by the Department of the Envi- 
ronment and UK Nirex Ltd, 18:12008 (R;GB) 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 2: A bibliography of the review area covering 
national and international publications, 18:12009 (R;GB) 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 1: Work funded by the Department of the Envi- 
ronment and UK Nirex Ltd, 18:12008 (R;GB) 

A working definition of scenario and a method of scenario con- 
struction (yucca mountain project), 18:12152 (R;US) 

Evaluation of lead contamination in drillback mudpits using iso- 
topic ratios, 18:12166 (RA;US) 

Explosive shielding by weak layers, 18:13721 (R;US) 

Hydraulically induced failures and international HDR activities: 
A literature review, 18:12367 (R;SE) 

Instrumentation requirements for the ESF thermomechanical 
experiments (Yucca Mountain Project), 18:12151 (R;US) 

Interpretation of in-situ rock stresses at the Roeda Sten Rock 
Laboratory (RSRL), 18:11884 (R;SE) 

Rock mass deformations as a consequence of pressurization of 
Cavern A, Roeda Sten, 18:11887 (R;SE) 

Rock mechanical consequences of refrigeration of cavern B in 
Roeda Sten, 18:11885 (R;SE) 





Sensitivity and uncertainty analyses applied to one-dimensional 
radionuclide transport in a layered fractured rock: Evaluation 
of the Limit State approach, Iterative Performance Assess- 
ment, Phase 2: Volume 2, 18:12109 (R;US) 

ROCKY FLATS PLANT 

Criteria impacting shipments of Rocky Flats Plant radioactive 
mixed wastes, 18:11987 (R;US) 

Numerical simulations of the transport and diffusion during the 
1991 Winter Validation Study along the Front Range in Col- 
orado, 18:13766 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Appli- 
cation: Volume 2, Chapter C, Appendix C1-—Chapter C, 
Appendix C3 (beginning), Revision 3, 18:12038 (R;US) 

Rocky Flats Plant: Test bed for transitioning from weapons 
production mission to environmental restoration, waste man- 
agement, and economic development missions, 18:12921 
(R;US) 

ROCKY MOUNTAIN REGION 

See USA 


RODS (CONTROL) 

See CONTROL ELEMENTS 
RODS (FUEL) 

See FUEL RODS 


ROTATING GENERATORS 
Advances in electrical insulation material for rotating machines 
(Paper No. 3.3), 18:13232 (IA;IN) 
ROTATING PLASMA 
Kinetic approach to long wave length modes in rotating pias- 
mas, 18:14632 (R;JP) 
ROTATIONAL BAND 
See ROTATIONAL STATES 


ROTATIONAL STATES 
Experimental state-to-state rotational energy transfer rates in 
No-Nz collisions: Comparison with theory, 18:14377 (RA;US) 
Predissociation lifetimes of OH A@=*(v’ = 3), 18:13282 (RA;US) 
RUMEN 
See RUMINANTS 


RUMINANTS 
See also BUFFALO 
CATTLE 
GOATS 
SHEEP 
Prediction of microbial yield from the rumen using urinary excre- 
tion of purine derivatives and studies of the kinetics of labelled 
purines, 18:13943 (RA;XA) 
RURAL AREAS 
Catalogue of ideas. Brundlandby Toftlund: Initiatives for the re- 
duction of energy consumption and pollution in Toftlund, 
18:12909 (1;DK;In Danish) 
RUTHENIUM 
Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:11996 (R;FR;In French) 
RUTHENIUM 100 
Statistical de-excitation and multifragmentation in heavy-ion re- 
actions, 18:14297 (RA;US) 
RUTHENIUM OXIDES 
Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:11996 (R;FR;in French) 
RUTHERFORD SCATTERING 
Compositional analyses of surfaces and thin films by electron 
and ion spectroscopies, 18:13273 (RA;US) 
RYDBERG STATES 
Dielectronic recombination into Rydberg levels of lithiumlike tita- 
nium, 18:14442 (RA;US) 
Dielectronic satellite spectrum of 
18:14390 (RA;US) 
Electron-ion interaction cross sections determined by x-ray 
spectroscopy on EBIT, 18:14443 (RA;US) 


heliumlike vanadium, 
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S 


S CODES 
SOLISOL-handling of solid solutions. Version 1.1, 18:12157 
(R;SE) 

S-1000 RESONANCES 

See MESONS 
S-1930 RESONANCES 

See X-1935 MESONS 
SAAS 

See BUNDESAMT FUER STRAHLENSCHUTZ 
SACCHAROSE 

Sugar tolerance of Zymomonas mobilis, 18:12301 (R;DE;In 
German) 

SAFE LOW POWER CRITICAL EXPERIMENT 

See SLOWPOKE TYPE REACTORS 

SAFEGUARDS 

See also IAEA SAFEGUARDS 

An approach for evaluating safeguards effectiveness against the 
violent insider, 18:12275 (R;US) 

SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 

From Lesseps 1300 to the application of computerized PSAs to 
operational safety, 18:12470 (R:FR;In French) 

Knowledge modelling and reliability processing: presentation of 
the Figaro language and associated tools, 18:12467 (R;FR;In 
French) 

Living probabilistic safety assessment of French 1300 MWe 
PWR nuclear power plant unit: methodology, results and 
teaching, 18:12469 (R;FR;In French) 

Why Markovian techniques were used in EDF'S PSA of Paluel, 
18:12468 (R;FR;in French) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY ANALYSIS 

Guides for estimating consequences in 200 Area systems and 
safety analyses, 18:12797 (R;US) 

Validation and verification plan for safety and PRA codes: Revi- 
sion 1, 18:12871 (R;US) 

SAFETY ENGINEERING 
Selection of earthquake design motions for important engineer- 
ing structures, 18:13834 (RA;XU) 
SALINE ZONE 
See OjL SHALES 
SALT CAVERNS 

Experiments in the HAW project: Progress report, ECN contri- 
bution, 2nd half 1991, 18:12048 (R;NL) 

Geotechnical barriers and safety verification of underground dis- 
posal facilities, 18:12072 (RA;DE;In German) 

Investigations of salt mortar containing saliferous clay, 18:13224 
(R;DE) 

Salt dissolution with geometry changes - calculations by means of 
the KASOMO simulation model, 18:12061 (RA;DE;In German) 

Soiutions in marine evaporites. A criterion for assessing the se- 
curity of underground disposal facilities, 18:12073 (RA;DE;In 
German) 

SALT DEPOSITS 

Brine inflow sensitivity study for Waste Isolation Pilot Plant bore- 
holes: Results of one-dimensional simulations, 18:12131 
(R;US) 

Determination of probability density functions for parameters in 
the Munson-Dawson model for creep behavior of salt, 
18:12127 (R;US) 

Geochemical Evaluation (Room G): In situ data report, Decem- 
ber 1984— November 1990: Waste Isolation Pilot Plant (WIPP) 
Thermal/Structural Interactions Program, 18:12139 (R;US) 

Integration of interpretation results of tracer tests performed in 
the Culebra dolomite at the Waste Isolation Pilot Plant site, 
18:12142 (R;US) 

Long-term climate variability at the Waste Isolation Pilot Plant, 
Southeastern New Mexico, USA, 18:12134 (R;US) 
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SALT DEPOSITS 


Long-term gas and brine migration at the Waste Isolation Pilot 
Plant: Preliminary sensitivity analyses for post-closure 40 
CFR 268 (RCRA), May 1992, 18:12143 (R;US) 

Materials Interface Interactions Test (MIIT) details and observa- 
tions on in situ sample retrievals and test termination, 
18:12144 (R;US) 

Methodology of proving long-term safety of a salt dome reposi- 
tory with existing insecurities forming the background, 
18:12071 (RA;DE;in German) 

Multiaxial creep of natural rock salt, 18:12136 (R;US) 

Solutions in marine evaporites. A criterion for assessing the se- 
curity of underground disposal facilities, 18:12073 (RA;DE;in 
German) 

Steady-state saturation profiles for linear immiscible fluid dis- 
placement in porous media, 18:12132 (R;US) 

SAMARIUM IONS 

[Aspects of photoionization of impurities and electron transfer in 
ionic crystals]: Final report, [September 1984—September 
1991], 18:13335 (R;US) 

SAMPLING 

The Hanford Site high-level tank waste data specification: Revi- 

sion 1, 18:12185 (R;US) 
SAN ONOFRE-2 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 

San Onofre Unit 2 Nuclear Power Plant, 18:12846 (R;US) 
SANDIA LABORATORIES 

Energy and Environment: A Sandia Technology Bulletin, 
November 1992, 18:13690 (R;US) 

Final Consolidated action plan to Tiger Team: Volume 2, 
18:12254 (R;US) 

Final consolidated action plan to Tiger Team: 
18:12253 (R;US) 

NEPA/CERCLA/RCRA integration strategy for Environmental 
Restoration Program, Sandia National Laboratories, Albu- 
querque, 18:12255 (R;US) 

Testing technology, January 1993: A Sandia technology bul- 
letin, 18:13470 (R;US) 

SANDSTONES 

Chemical composition profiles during alkaline flooding at different 
temperatures and extended residence times, 18:11834 (R;US) 

Geophysical and transport properties of reservoir rocks: [Quar- 
terly] report, October 1, 1992—December 31, 1992, 18:11833 
(R;US) 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Annual report, October 1, 1991—September 
30, 1992, 18:11839 (R;US) 

Special core analyses and relative permeability measurement 
on Almond formation reservoir rocks, 18:11865 (R;US) 

The migration of uranium through sandstone, 18:12015 (R;GB) 

Three-dimensional imaging of drill core samples using syn- 
chrotron computed microtomography: Year one progress 
report, 18:11847 (R;US) 

SANITARY LANDFILLS 

Design and operating procedures for Y-12 centralized sanitary 
landfill Il, 18:12215 (R;US) 

Interstate waste transport — Emotions, energy, and environ- 
ment, 18:13015 (R;US) 

Sanitary Landfill groundwater monitoring report, third quarter 
1992, 18:13878 (R;US) 

Sanitary landfili groundwater monitoring report, second quarter 
1992, 18:13877 (R;US) 

Use of nucleic acid technology in landfill: A feasibility study, 
18:12299 (R;GB) 

SATELLITES 
See also MIR ORBITAL STATION 
MOON 

Electronic ground support equipment for the Cluster Electric 
Field and Wave Experiment, 18:14106 (R;NO) 

Final report on the first step in distributed remote sensing, 
18:13725 (R;US) 

Handbook of actuators and edge alignment sensors, 18:13726 
(R;US) 

The PACSAT Communications Experiment (PCE): Final report, 
August 13, 1990—February 12, 1992, 18:14808 (R;US) 
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Whipple bumper shield results and CTH simulations at velocities 

in excess of 10 km/s, 18:13431 (R;US) 
SAVANNAH RIVER PLANT 

Characterization of the Defense Waste Processing Facility 
(DWPF) Environmental Assessment (EA) glass standard ref- 
erence material, 18:12213 (R;US) 

Accidents 

Evaluation of the WIND System atmospheric models: An ana- 

lytic approach, 18:13769 (R;US) 
Ecology 

Savannah River Ecology Laboratory annual technical progress 
report of ecological research, period ending July 31, 1992, 
18:13825 (R;US) 

Ecosystems 

Savannah River Ecology Laboratory annual technical progress 
report of ecological research for the period ending July 31, 
1991, 18:13824 (R;US) 

Emergency Plans 

Development of a site-wide accident management center for the 
Savannah River Site, 18:12261 (R;US) 

Hurricane Hugo and its meteorological effects on the Savannah 
River Site, 18:12264 (R;US) 

Environmental Quality 

Savannah River Site Environmental Implementation Plan: Vol- 
ume 2, Protection programs, 18:12197 (R;US) 

Savannah River Site environmental implementation plan: Vol- 
ume 1, Executive summary, 18:12263 (R;US) 

Equipment 

Improvements in heat recovery, GS process, 18:11897 (R;US) 

Minutes of Technical Coordinating Committee meeting, Wilming- 
ton, July 22-23, 1953, 18:12747 (R;US) 

Fuel Elements 

Trip report, Hanford Works, February 24-28, 1953, 18:12711 

(R;US) 
Geology 

Geographic information system planning for geotechnical and 
earthquake engineering applications at the Savannah River 
Site, SC, 18:13866 (R;US) 

Ground Water 

H-Area Seepage Basins groundwater monitoring report: Sec- 
ond quarter 1992, 18:13873 (R;US) 

K-Area Acid/Caustic Basin groundwater monitoring report: Sec- 
ond quarter report 1992, 18:13875 (R;US) 

Metallurgical Laboratory Hazardous Waste Management Facility 
(HWMF) groundwater monitoring report, second quarter 
1992, 18:13876 (R;US) 

Metallurgical Laboratory Hazardous Waste Management Facility 
groundwater monitoring report for 3Q90, 18:13867 (R;US) 

Htgr Type Reactors 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program - Engineering Development 
Programs, 18:12693 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program -— Engineering Development 
Programs, 18:12694 (R;US) 

Information 
Risk assessment data bank design at the Savannah River Site, 
18:11977 (R;US) 
Liquid Wastes 
Supernatant liquid sampling in waste tanks, 18:12209 (R;US) 
Nuclear Facilities 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 3: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12691 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 4: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12692 (R;US) 





Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12694 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12693 (R;US) 

Nuclear Materials Management 
Technical manual: 100-Area criticality safety, 18:12799 (R;US) 
Occupational Safety 

Recommendation to replace PVC disposable shoe cover with 

alternative materials, 18:12265 (R;US) 
Operation 

Minutes of Technical Coordinating Committee meeting, Wilming- 
ton, July 22-23, 1953, 18:12747 (R;US) 

Minutes of Technical Division Steering Committee meeting, 
June 4, 1953, Wilmington, 18:12728 (R;US) 

Minutes of Technical Division Steering Committee meeting, 
March 10, 1953, 18:12712 (R;US) 

Minutes of Technical Division Steering Committee meeting, May 
12, 1953, 18:12722 (R;US) 

Power Plants 
Natural gas as fuel for Savannah River Plant, 18:12433 (R;US) 
Process Control 

improvements in heat recovery, GS process, 18:11897 (R;US) 

Project 8980, Savannah River Plant, 200 Area Buildings 221- 
F&H, process changes required for maintaining quality of 
products, 18:11899 (R;US) 

Production Reactors 

Management of New Production Reactor waste streams at Sa- 
vannah River, 18:12688 (R;US) 

Savannah River Site PRA of reactor operation: Level 1, Internal 
events: Volume 4, 18:12869 (R;US) 

Savannah River Site PRA of reactor operation: Level 1, Internal 
events: Volume 6, 18:12870 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12693 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12694 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 4: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12692 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 3: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12691 (R;US) 

Radiation Accidents 
Technical manual: 100-Area criticality safety, 18:12799 (R;US) 
Radioactive Effiuents 

A comparison of the WIND System atmospheric models and 
MATS data, 18:13767 (R;US) 

LADTAP XL: An improved electronic spreadsheet version of 
LADTAP il, 18:14013 (R;US) 

Mesoscale atmospheric modeling of accidental toxic and radioac- 
tive releases for emergency response at SRS, 18:13771 (R;US) 

Radioiodine in the Savannah River Site environment, 18:13768 
(R;{US) 

Releases of radioactivity at the Savannah River Plant, 1954— 
1985: Revision, 18:12217 (R;US) 

Savannah River Site radioiodine atmospheric releases and off- 
site maximum doses, 18:14008 (R;US) 

Radioactive Waste Facilities 

Background information for the PAR Pond safety and health 

hazard analysis, 18:12782 (R;US) 


SAVANNAH RIVER PLANT 
Waste Management 


Microbiologically influenced corrosion of stainless steel in a nu- 
clear waste facility, 18:12196 (R;US) 

Response to Congressional inquiry regarding seepage basins at 
the Savannah River Site, 18:12199 (R;US) 

Radioactive Waste Management 

Management of New Production Reactor waste streams at Sa- 
vannah River, 18:12688 (R;US) 

Project 8980, Savannah River Plant, 200 Area, 221 Building, “B” 
line, Precipitator Catch Tank, 18:11898 (R;US) 

Radioactive Waste Processing 

Bounding estimate of DWPF mercury emissions, 18:12210 
(R;US) 

Errors of DWPF Frit analysis: Final report, 18:12200 (R;US) 

Organic evaporator steam valve failure, 18:12214 (R;US) 

PHEF HEME performance, 18:12208 (R;US) 

Results of the air inleakage test demonstrated at the PHEF for 
the salt process cell, 18:12205 (R;US) 

Radioactive Waste Storage 

Alternative design concept for the second Glass Waste Storage 
Building, 18:11989 (R;US) 

Failure strain and mechanical property data for the Type IIIA 
waste tank liners, 18:12206 (R;US) 

Radioactive Wastes 
Project 8980 — Savannah River Plant — 200 Area Building 221- 
F&H, Evaporator safety, 18:12244 (R;US) 
Reactor Safety 
Technical manual: 100-Area criticality safety, 18:12799 (R;US) 
Reactors 

Reactor tank UT acceptance criteria: Revision 2, 18:12650 

(R;US) 
Remedial Action 

An overview of treatment and characterization technologies for 
environmental remediation at the Savannah River Site, 
18:12267 (R;US) 

In situ permeable flow sensors at the Savannah River Integrated 
Demonstration: Phase 1 results, 18:13820 (R;US) 

Savannah River Site Environmental Implementation Plan: Vol- 
ume 2, Protection programs, 18:12197 (R;US) 

Risk Assessment 

Management of data banks at Westinghouse Savannah River 

Company, 18:12867 (R;US) 
Sanitary Landfilis 

Barometric pumping of burial trench soil gases into the atmos- 
phere at the 740-G Sanitary Landfill: Revision 1, 18:12207 
(R;US) 

Sanitary Landfill groundwater monitoring report, third quarter 
1992, 18:13878 (R;US) 

Sanitary landfill groundwater monitoring data: First quarter 
1992, 18:13871 (R;US) 

Sanitary landfill groundwater monitoring report, second quarter 
1992, 18:13877 (R;US) 

State of the artdesign: Aclosure system for the largest hazardous 
waste landfill at the Savannah River Site, 18:12195 (R;US) 

Seismicity 

Geographic information system planning for geotechnica! and 
earthquake engineering applications at the Savannah River 
Site, SC, 18:13866 (R;US) 

Seismic hazard for the Savannah River Site: A comparative 
evaluation of the EPRI and LLNL assessments: Volume 1, 
18:12266 (R;US) 

Sewage Sludge 

K-Area and Par Pond Sewage Sludge Application Sites ground- 
water monitoring reports, second quarter 1992, 18:13874 
(R;US) 

Targets 

Monsanto Chemical Company trip report, January 13, 1953, 

18:12705 (R;US) 
Waste Management 

Recommendation to replace PVC disposable shoe cover with 
alternative materials, 18:12265 (R;US) 

Savannah River Site Environmental implementation Plan: Vol- 
ume 2, Protection programs, 18:12197 (R;US) 
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SAVANNAH RIVER PLANT 
Water Cooled Reactors 


Water Cooled Reactors 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program - Engineering Development 
Programs, 18:12694 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program - Engineering Development 
Programs, 18:12693 (R;US) 

Wells 
Environmental Protection Department's well inventory (through 
the second quarter of 1991), 18:12050 (R;US) 
SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 
SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
SAVANNAH RIVER PLANT R REACTOR 
See R REACTOR 
SAVANNAH RIVER PROCESS DEVELOPMENT REACTOR 
See PDP REACTOR 
SAWTOOTH OSCILLATIONS 

Review of recent experimental ICRH results on TORE SUPRA, 

18:14564 (RA;FR) 
SCALE MODELS 

Posttest destructive examination of the steel liner in a 1:6-scale 

reactor containment model, 18:12646 (R;US) 
SCANDIUM 45 TARGET 

A basic evaluated neutronic data file for elemental scandium, 

18:14302 (R;US) 
SCANDIUM ALLOYS 

Magnetic behavior of amorphous FeggSc19 alloys, 18:14464 
(IA;JP) 

SCANDIUM COMPOUNDS 

Sorption behaviour of radionuclides in water solutions, 18:13308 
(RA;XA) 

SCANDIUM IONS 
Polarization of x-ray emission lines from heliumlike scandium as 
a probe of the hyperfine interaction, 18:14451 (RA;US) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCATTERING 
Electron Scattering, 18:14290 (RA;US) 
SCHROEDINGER EQUATION 

An improvement of the Brezis inequality and its applications, 
18:14066 (R;XA) 

Non self-similar collapses described by the 
Schroedinger equation, 18:14047 (R;FR;In French) 

SCINTILLATION COUNTING 
Radioactive waste characterization, 18:12190 (R;US) 
SEA LEVEL 
Future rise of the sea level: consequences and strategies on 
the shoreline, 18:12902 (R;FR;In French) 
SEACOAST 
See SHORES 
SEALING MATERIALS 

Sealing properties of cement-based grout materials. Final report 

on the Rock sealing project, 18:13250 (R;SE) 
SEAS 

Ocean Studies Board annual report 1988 and future plans, 
18:14032 (R;US) 

Ocean Studies Board annual report 1989 and future plans, 
18:14033 (R;US) 

Ocean Studies Board annual report 1990, 18:14034 (R;US) 

SEASONAL THERMAL ENERGY STORAGE 

An evaluation of thermal energy storage options for precooling 
gas turbine inlet air, 18:12391 (R;US) 

Aquifer thermal energy (heat and chill) storage, 18:12881 (R;US) 

SEAWATER 


Experiences with sea water in research reactors (Paper No. 
7.8), 18:12767 (IA;IN) 


non-linear 
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SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECURITY SEALS 
Verfication Technologies, third quarter 1992, 18:13056 (R;US) 
SEDIMENTARY BASINS 

[Mechano-chemical self-organization and nonlinear dynamics in 
sedimentary basins]: Technical progress report, 18:14030 
(R;US) 

SEDIMENTS 

A review of sorption of radionuclides under the near- and far- 
field conditions of an underground radioactive waste 
repository. Pt. 3: A comparison of work funded by the 
Department of the Environment and UK Nirex Ltd with the bib- 
liography of work undertaken worldwide, 18:12010 (R;GB) 

Analytical and methodological aspects of oxygen and carbon 
stable isotope composition of carbonate lacustrine sediments: 
Final report for the period 1 October 1990 - 14 September 
1992, 18:13793 (R;XA) 

Background information for the PAR Pond safety and health 
hazard analysis, 18:12782 (R;US) 

Contaminated sediment removal from a spent fuel storage 
canal, 18:12225 (R;US) 

Ecological evaluation of proposed dredged material from Rich- 
mond Harbor, 18:13896 (R;US) 

Environmental surveillance data report for the first quarter of 
1992, 18:13813 (R;US) 

Review of sediment stabilisation techniques: 
18:12370 (R;GB) 

SEEDS 

Revised technical action plan at former Commodity Credit Cor- 
poration grain storage sites in Nebraska and Kansas, 
18:13778 (R;US) 

SEIBERSDORF IAEA LABORATORY 

The radioactive waste management at IAEA laboratories, 

18:12081 (R;XA) 
SEISMIC DETECTION 

Automatic handling of seismograms for microseismic monitoring 
of the Asse salt mine, 18:12079 (R;DE;In German) 

Seismic microzonation, 18:13833 (RA;XU) 

Seismometric instrumentation of nuclear 
18:13685 (RA;CS;in Czech) 

SEISMIC EFFECTS 

An integral model for earthquake damage and seismic risk as- 
sessment, 18:13837 (RA;XU) 

Application of the random vibration approach in the seismic 
analysis of LMFBR structures - Benchmark calculations, 
18:12579 (R;XE) 

DOE standard guidelines for use of probabilistic seismic hazard 
curves at Department of Energy sites, 18:13786 (R;US) 

Emergency management and relief experience following the 
Spitak earthquake (1988), 18:14044 (RA;XU) 

Engineering aspects of earthquake risk mitigation: Lessons 
from management of recent earthquakes, and consequential 
mudflows and landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars, 18:14043 (R;XU) 

Hazard, vulnerability and risk - Acommentary, 18:13838 (RA;XU) 

Indirect loss and damage caused by earthquakes: A general 
treatment, 18:13839 (RA;XU) 

Mitigating natural disasters, 18:13859 (RA;XU) 

Priorities in earthquake damage reduction, 18:13842 (RA;XU) 

Public awareness and information systems, 18:12928 (RA;XU) 

Reinforcement of existing buildings, 18:13858 (RA;XU) 

Reorganization of a civil defense system, 18:13860 (RA;XU) 

Restoration and strengthening of damaged buildings, 18:13861 
(RA;XU) 

Spitak earthquake, 1988: Organization of rescue and resource 
management, 18:13856 (RA;XU) 

SEISMIC EVENTS 

See also EARTHQUAKES 

SW England seismic monitoring for the HDR geothermal pro- 
gramme in Cornwall 1989 to September 1991, 18:12364 (R;GB) 


Final report, 


power plants, 





Seismic hazard for the Savannah River Site: A comparative 
evaluation of the EPRI and LLNL assessments: Volume 1, 
18:12266 (R;US) 

SEISMIC SURVEYS 

Calculations of the seismic risk to the Czech Massif region and 
assessment of results, 18:14037 (RA;CS;In Czech) 

Data on natural and induced seismicity in Brazil, 18:13847 
(RA;XU) 

Engineering aspects of earthquake risk mitigation: Lessons 
from management of recent earthquakes, and consequential 
mudflows and_ landslides: Proceedings of the UN- 
DRO/USSR/UNDP training seminars, 18:14043 (R;XU) 

Principles of seismic zoning in North China, 18:13835 (RA;XU) 

Seismic VSP and HSP surveys on preliminary investigation ar- 
eas in Finland for final disposal of spent nuclear fuel, 
18:13881 (R;Fl) 

Seismicity and seismic risk in and around Egypt, 18:13848 
(RA;XU) 

SEISMICITY 

Seismic hazard for the Savannah River Site: A comparative 
evaluation of the EPRI and LLNL assessments: Volume 1, 
18:12266 (R;US) 

SEISMOGRAPHS 
A comparison of deconvolution techniques, 18:14041 (R;US) 
SEISMOLOGY 

Numerical solution of one way wave equations using a QMR- 

type method, 18:14772 (RA;US) 
SELENIUM 

Alternative geochemical barrier materials, 18:12242 (R;US) 

Influence of microbial activities on the mobility of technetium 
and selenium, 18:12065 (RA;DE;In German) 

Preliminary study of daily selenium level intake in algeria: Etude 
preliminaire du taux de selenium dans la ration alimentaire al- 
gerienne, 18:13263 (R;DZ;In French) 

SELF-DIFFUSION 
Self-diffusion in zirconium-a. A calculation, 18:13095 (IA;AR;In 
Spanish) 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
S| SEMICONDUCTOR DETECTORS 

Infrared degenerate four-wave mixing, 18:13357 (RA;US) 

Radioactive waste characterization, 18:12190 (R;US) 

Semiinsulator detectors, 18:13656 (RA;US) 

Temperature dependence of radiation damage and its annealing 
in silicon detectors, 18:13650 (R;US) 

SEMICONDUCTOR DIODES 

See also SILICON DIODES 

Fast and sensitive interdigitated p-i-n diode, 18:13657 (RA;US) 
SEMICONDUCTOR MATERIALS 

lon implantation as a physical doping of semiconducting poly- 
mers, 18:14505 (1A;JP) 

Photoelectrochemical systems, 18:12339 (RA;US) 

Theory of the negative differential conductivity effect in semicon- 
ductor superlattices, 18:14111 (R;VN) 

SEMIMETALS 
See also ARSENIC 
BORON 
SELENIUM 
SILICON 
Targets for nuclear-physical investigations, 18:13122 (R;UA;iIn 
Russian) 
SEPARATION PROCESSES 
See also CENTRIFUGATION 

CHEMISORPTION 
DISTILLATION 
FLOTATION 
LEACHING 
REPROCESSING 

Nuclear Technology Programs semiannual progress report, Oc- 
tober 1990—March 1991, 18:13343 (R;US) 

SEQUOYAH NUCLEAR POWER PLANT UNIT-1 
See SEQUOYAH-1 REACTOR 


SEQUOYAH NUCLEAR POWER PLANT UNIT-2 

See SEQUOYAH-2 REACTOR 

SEQUOYAH-1 REACTOR 

Nuclear power plant performance study using neural networks, 

18:12657 (R;US) 
SEQUOYAH-2 REACTOR 

Nuclear power plant performance study using neural networks, 

18:12657 (R;US) 
SERPUKHOV SYNCHROTRON 

Conditions of holding polarization in 

18:13526 (IA;RU) 
SERPUKHOV TEVATRON 

About the proposal POLEX at UNK, 18:13602 (iA;RU) 

Feasibilities of obtaining polarized muon beam in the UNK po- 
larized beam channel, 18:13601 (IA;RU) 

Possibilities for study on azimuthal asymmetry of large trans- 
verse momenta muon pair production at UNK energies, 
18:13600 (IA;RU;In Russian) 

SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHAPED CHARGES 

Electro-optic frame photography with pulsed ruby illumination, 

18:13707 (R;US) 
SHEAR 
Direct numerical simulations of supersonic shear layer mixing, 
18:13377 (RA;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHEEP 

Animal strategies for coping with inadequate nutrition, 18:13929 
(RA;XA) 

Development of feeding strategies for improving ruminant pro- 
ductivity in the Republic of Korea, 18:13932 (RA;XA) 

Effects of supplementation with digestible fibre on the digestion 
and intake of triticale whole-crop and meadow hays by sheep, 
18:13937 (RA;XA) 

Pregnancy nutrition and lamb birth weight studies involving very 
prolific sheep, 18:13939 (RA;XA) 

Protein degradability of feedstuffs and its effect on sheep and 
goat productivity, 18:13935 (RA;XA) 

The availability and influence of minerals on reproductive pa- 
rameters in ruminants, 18:13942 (RA;XA) 

The effect of different feeding strategies on production perfor- 
mance and energy balance in the prolific Dman ewes, 
18:13940 (RA;XA) 

SHEETS 

Numerical models for steel sheet deep-drawing simulation: De- 

velopments and experiences, 18:13081 (R;IT) 
SHIELDING 

DOG -Il input generator program for DOT3.5 code, 18:12647 
(RA;US) 

History of the RSIC seminar-workshops, 18:14355 (RA;US) 

Out-of-core flux calculation methods in Finland, 18:12620 
(RA;US) 

SHIELDS 

Energy seli-shielding and SED/SAD effects in sensitivity calcu- 

lations of a NET shielding blanket, 18:14659 (R;NL) 
SHIPS 

Industrial Market Research Report: Feasibility of commercial- 
ization of the advanced antifouling coating of Copperlok, Inc., 
18:13075 (R;US) 

SHOCK WAVES 

New approaches for developing high-performance  solid- 
dynamic simulation systems, 18:14763 (RA;US) 

RHALE++: A next generation strong shock wave physics code 
developed in C++, 18:14761 (RA;US) 

Structure and wave graph of solutions to M-D Riemann problems 
for a 2x2 quasilinear hyperbolic system, 18:14090 (R;XA) 

The modeling of complex continua: Fundamental obstacles and 
grand challenges: Annual progress report, 18:14724 (R;US) 

SHOES 
See CLOTHING 


IHEP accelerators, 
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SHORES 


SHORES 

A coastal hazards data base for the US East Coast, 18:14040 
(R;US) 

Future rise of the sea level: consequences and strategies on 
the shoreline, 18:12902 (R;FR;In French) 

SHORT ROTATION CULTIVATION 

Studies on harvesting techniques for short rotation energy 

forestry, 18:12297 (R;SE;In Swedish) 
SHOWER COUNTERS 

Calibration of IHEP-JINR neutrino detector, 18:13625 (R;RU;In 
Russian) 

Physics requirements on hadronic calorimeters at the LHC and 
SSC, 18:13653 (R;US) 

SICAL, a small-angle solid-state luminosity calorimeter for 
ALEPH, 18:13610 (R;FR) 

SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS 

See also LI-DRIFTED SI DETECTORS 

Sub 60 ps timing resolution using large area Silicon Avalanche 
Diodes, 18:13652 (R;US) 

Tests of silicon detectors of different kind and provenance in the 
laboratory and in a ‘minimum ionizing particle beam’ at 
CERN, 18:13632 (IA;AT;In German) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA PARTICLES 

Pion and sigma polarizabilities and radiative transitions, 

18:14249 (RA;US) 
SIGMA-1385 BARYONS 
Pion and sigma polarizabilities and radiative transitions, 
18:14249 (RA;US) 

SIGMA-1385 RESONANCES 

See SIGMA-1385 BARYONS 
SIGMA-MINUS ATOMS 

See HADRONIC ATOMS 
SIGNAL-TO-NOISE RATIO 

Antiresonant-ring transient spectroscopy, 18:13285 (RA;US) 
SILANES 

Theoretical studies of surface reactions on metals and elec- 
tronic materials: Progress report, October 1, 1990—January 
31, 1993, 18:13295 (R;US) 

Thermodynamics and kinetics of methyltrichlorosilane decom- 
position, 18:13205 (R;US) 

SILICA 
See SILICON OXIDES 
SILICEOUS ROCK 
See SANDSTONES 
SILICIC ACID ESTERS 
See ORGANIC SILICON COMPOUNDS 
SILICON 

Fundamental studies of defect generation in amorphous silicon 
alloys grown by remote plasma-enhanced chemical-vapor de- 
position (Remote PECVD): Annual subcontract report, 1 
September 1990-31 August 1991, 18:13244 (R;US) 

Growth mechanisms and characterization of hydrogenated 
amorphous- silicon-alloy films: Annual subcontract report, 14 
February 1991-13 February 1992, 18:12342 (R;US) 

Investigations on semiconductor diodes for high-dose-rate mea- 
surements, 18:13628 (IA;AT;In German) 

lon beam induced epitaxy in Ge- and B- coimplanted silicon, 
18:14496 (IA;JP) 

Magnetic properties of Dy/Zr multilayers, 18:13066 (R;FR) 

Metastable SiC and SiGeC alloys by carbon implantation and 
solid phase epitaxy, 18:13153 (R;US) 

Photoluminescence of silicon nanostructures formed by ion 
beam implantation, 18:14522 (R;US) 

Program-apparatus complex for investigation of x- and y- 
radiations generated by relativistic electrons in crystals, 
18:13644 (R;UA;In Russian) 

Radiation stability of semiconductor amplifiers in magnetic in- 
ductive current transformers of the linear electron accelerator 
(LUE-2000) beam, 18:13676 (R;UA;In Russian) 
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Resonance ionization of sputtered atoms: Progress toward a 
quantitative technique, 18:14453 (R;US) 
Si atom density profiles in a rotating disk CVD reactor, 18:13280 
(R;US) 
Theoretical studies of surface reactions on metals and elec- 
tronic materials: Progress report, October 1, 1990-—January 
31, 1993, 18:13295 (R;US) 
Visible light emission from porous silicon examined by photolu- 
minescence and Raman spectroscopy, 18:13248 (R;US) 
SILICON 28 
Study of high-density baryonic matter at the alternating gradient 
synchrotron, 18:14261 (RA;US) 
SILICON ALLOYS 
See also COLMONOY 
High temperature rare earth and Si-Ge thermoelectric materials, 
18:13238 (R;US) 
Metastable SiC and SiGeC alloys by carbon implantation and 
solid phase epitaxy, 18:13153 (R;US) 
Phase equilibrium in a binary alloy under cascade producing ir- 
radiation, 18:13116 (R;UA;In Russian) 
SILICON CARBIDES 
Binders 
Polycarbosilane as a feedstock for SiC materials. Final report, 
18:13176 (1;DE;In German) 
Biological Effects 
The biological activity of silicon carbide whiskers: First annual 
report, September 1988—December 1989, 18:14017 (R;US) 
Chemical Vapor Deposition 
3M-4 - Fabrication of commercial-scale fiber-reinforced hot gas 
filters by chemical vapor deposition, 18:12390 (RA;US) 
Modeling the chemical vapor deposition of silicon carbide, 
18:13396 (RA;US) 
Thermodynamics and kinetics of methyltrichlorosilane decom- 
position, 18:13205 (R;US) 
Coatings 
UTN-1 - Sol-gel oxide interface coatings for Nicalon®/SiC com- 
posites, 18:13202 (RA;US) 
Crystal Structure 
Hydrogen adsorption on polycrystalline 6-silicon carbide, 
18:13397 (RA;US) 
Electron Spin Resonance 
Positron annihilation and electron spin resonance studies of de- 
fects in electron-irradiated 3C-SiC, 18:14495 (IA;JP) 
Fabrication 
ORNL 1-(C): Interfaces and mechanical properties of continu- 
ous fiber-reinforced ceramic composites, 18:13200 (RA;US) 
ORNL-1(A) - Fabrication of fiber-reinforced composites, 
18:13199 (RA;US) 
Helium fons 
Temperature dependence of damage formations in silicon car- 
bide irradiated with helium ions, 18:14494 (IA;JP) 
Joining 
INEL-1(B) - Joining of silicon carbide ceramics and composites, 
18:13197 (RA;US) 
Manufacturing 
Hydrogen adsorption on polycrystalline -silicon carbide, 
18:13397 (RA;US) 
Manufacture of silicon carbide using solar energy, 18:12358 
(PA;US) 
Mechanical Properties 
Effect of high-temperature loading on mechanical properties of 
Nicalon fibers and Nicalon fiber/SiC matrix composites, 
18:13159 (R;US) 
Physical Radiation Effects 
Elastic properties of various ceramic materials, 
(R;DE;In German) 
Temperature dependence of damage formations in silicon car- 
bide irradiated with helium ions, 18:14494 (IA;JP) 
Poisson Ratio 
Elastic properties of various ceramic materials, 
(R;DE;in German) 
Positron Beams 
Positron annihilation and electron spin resonance studies of de- 
fects in electron-irradiated 3C-SiC, 18:14495 (IA;JP) 


18:13190 


18:13190 





Precipitation 

Metastable SiC and SiGeC alloys by carbon implantation and 

solid phase epitaxy, 18:13153 (R;US) 
Production 

CARB-4 - Engineering-scale development of the vapor-liquid- 
solid (VLS) process for the production of silicon carbide fibrils, 
18:13203 (RA;US) 

Sintered Materials 

Polycarbosilane as a feedstock for SiC materials. Final report, 

18:13176 (1;DE;in German) 
Thermodynamic Properties 

Quantum-chemistry calculations of the thermochemistry of 

molecules in the Si-C-H system, 18:13398 (RA;US) 
Young Modulus 

Elastic properties of various ceramic materials, 18:13190 

(R;DE;in German) 
SILICON DIODES 

Application of radiation technology to manufacturing of semicon- 
ductor instruments and integrated circuits, 18:13674 (IA;RU;In 
Russian) 

Current transients in single event upset induced by a nuclear 
microprobe, 18:14510 (IA;JP) 

SILICON HYDRIDES 

See SILANES 

SILICON NITRIDES 

Application of microwave heating for fabrication of silicon nitride 
ceramics, 18:13168 (R;US) 

Chemical vapor infiltration with microwave heating, 18:13193 
(R;US) 

GT-1 - Development of advanced fiber reinforced ceramics, 
18:13245 (RA;US) 

Mechanistic studies of the CVD of silicon nitride from SiF, and 
NH3, 18:13204 (R;US) 

NIST-1(A) - Low-temperature fabrication of transparent silicon 
nitride, 18:13198 (RA;US) 

Silicon nitride containing rare earth silicate intergranular phases, 
18:13166 (R;US) 

SILICON OXIDES 

Chemical composition profiles during alkaline flooding at different 
temperatures and extended residence times, 18:11834 (R;US) 

Elastic properties of various ceramic materials, 18:13190 
(R;DE;in German) 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly technical progress report, September 8, 1992— 
November 30, 1992, 18:12318 (R;US) 

Silica membranes for hydrogen separation in coal gas process- 
ing: Final report, January 1993, 18:11665 (R;US) 

Structure property relationships of nanometer size metal clus- 
ters in glasses, 18:13214 (R;US) 

Vacancy-type defects and their annealing processes in ion- 
implanted Si studied by a variable-energy positron beam, 
18:14491 (IA;JP) 

SILICON SEMICONDUCTOR DETECTORS 

See S| SEMICONDUCTOR DETECTORS 

SILICON SOLAR CELLS 

Research on stable, high-efficiency amorphous silicon multi- 
junction modules: Annual subcontract report, 1 December 
1991-31 October 1992, 18:12343 (R;US) 

SILVER BASE ALLOYS 
Effect of electron irradiation on phase stability of Cu-Al and Ag- 
Al alloys, 18:13107 (IA;RU;In Russian) 
SILVER IONS 
Colloid formation in implanted glasses, 18:14523 (R;US) 
SIMS 
See ION MICROPROBE ANALYSIS 
MASS SPECTROSCOPY 
SIMULATORS 

See also REACTOR SIMULATORS 

Electronic ground support equipment for the Cluster Electric 
Field and Wave Experiment, 18:14106 (R;NO) 

SIMULATORS (REACTOR) 

See REACTOR SIMULATORS 
SINGLE CRYSTALS 

See MONOCRYSTALS 


SOILS 
Cesium 137 


SIS SYNCHROTRON 
Experiments with highly-charged heavy-ions performed at the 
storage ring ESR, 18:13504 (RA;DE) 
SITE CHARACTERIZATION 
DOE standard guidelines for use of probabilistic seismic hazard 
curves at Department of Energy sites, 18:13786 (R;US) 
SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SURVEYS 
See SITE CHARACTERIZATION 
SKULL 
Stereotactical radiosurgery: dose optimization in applications of 
the gamma knife device, 18:13920 (IA;AT;In German) 
SLAGS 
Radiative properties of ash and slag: Final report, 18:11701 
(R;US) 
SLC DETECTORS 
See STANFORD LINEAR COLLIDER DETECTOR 
SLOWPOKE TYPE REACTORS 
Transient thermal behaviour of an SES-10 reactor following a 
loss of pool water accident, 18:12535 (IA;CA) 
SLUDGES 
RCRA closure experience with radioactive mixed waste in the 
183-H Solar Evaporation Basins at the Hanford Site, 
18:12180 (R;US) 
The Hanford Site high-level tank waste data specification: Revi- 
sion 1, 18:12185 (R;US) 
Wastewater treatment facilities: Energy efficient improvements 
and cogeneration, 18:13020 (R;US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Pipeline transportation of upgraded low-rank coal-water fuels, 
18:11766 (RA;US) 
SMALL BUSINESSES 
Estimation of small business activity by county for the National 
Infrastructure Information System (NIIS), 18:12899 (R;US) 
SN METHOD 
See DISCRETE ORDINATE METHOD 
SODIUM 
Resonant multiwave mixing spectra of gas-phase sodium: Non- 
perturbative calculations, 18:13358 (RA;US) 
SODIUM CHLORIDES 
Thermomechanical behaviour of salt rock. Project part 1. Long- 
term safety of the salt dome barrier. Final report, 18:12093 
(1;DE;In German) 
UTN-3 - Aqueous corrosion of iron aluminides in chloride and 
sulfur-compound solutions, 18:13149 (RA;US) 
SODIUM HYDROXIDES 
Experimental tests in support of hydrogen detection code devel- 
opment, 18:12578 (R;FR) 
SODIUM MINERALS 
See MINERALS 
SODIUM PHOSPHIDES 
See PHOSPHIDES 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Alpha Detection 
Long-range alpha detection applied to soil surface monitoring, 
18:13809 (R;US) 
Antimony 125 
Behavior of Cs 137 in soils in Styria, Austria, 18:13794 (IA;AT;In 
German) 
Cesium 134 
Behavior of Cs 137 in soils in Styria, Austria, 18:13794 (IA;AT;In 
German) 
Cesium 137 
Behavior of Cs 137 in soils in Styria, Austria, 18:13794 (IA;AT;in 
German) 
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SOILS 
Chemical Analysis 


Chemical Analysis 

Stability of volatile organics in environmental soil samples: Final 

report, 18:13814 (R;US) 
Contamination 

Application of service examinations to transuranic waste con- 
tainer integrity at the Hanford Site, 18:12184 (R;US) 

Denver Radium Site — Operable Unit | closeout report for the US 
Environmental Protection Agency, 18:12227 (R;US) 

Hydrogeologic characterization of the former Vitro processing 
site, Salt Lake City, Utah: Final report, 18:12231 (R;US) 

Response to Congressional inquiry regarding seepage basins at 
the Savannah River Site, 18:12199 (R;US) 

Decontamination 

Electrokinetic migration studies on removal of chromium and 

uranyl ions from 904-A trench soil, 18:12211 (R;US) 
Heat Storage 

Ground thermal inertia calculation by INTER package: Use with 

infrared remote sensing imaging, 18:13684 (R;IT;In Italian) 
Infrared Thermography 

Ground thermal inertia calculation by INTER package: Use with 

infrared remote sensing imaging, 18:13684 (R;IT;iIn Italian) 
Leaching 

Electrokinetic migration studies on removal of chromium and 

uranyl ions from 904-A trench soil, 18:12211 (R;US) 
Radiation Monitoring 

Long-range alpha detection applied to soil surface monitoring, 

18:13809 (R;US) 
Radionuclide Migration 

Determination of radionuclides and pathways contributing to cu- 
mulative dose: Hanford Environmental Dose Reconstruction 
Project: Dose code recovery activities, Calculation 004, 
18:13972 (R;US) 

Groundwater monitoring in the Savannah River Plant Low Level 
Waste Burial Ground, 18:12045 (R;US) 

Radionuclide transfer phenomenon in ground and underground 
water. Formation of a model, 18:13806 (R;UA;In Ukrainian) 

The effect of an engineered closure cap on radon gas transport 
from a shallow land burial site, 18:11998 (R;US) 

Remedial Action 

Hanford Site surface soil radioactive contamination control plan 
for fiscal year 1993, 18:12257 (R;US) 

NEPA/CERCLA/RCRA integration strategy for Environmental 
Restoration Program, Sandia National Laboratories, Albu- 
querque, 18:12255 (R;US) 

Solid phase bioremediation of petroleum contaminated soils, 
18:13882 (R;US) 

Sampling 

RCRA closure experience with radioactive mixed waste in the 
183-H Solar Evaporation Basins at the Hanford Site, 
18:12180 (R;US) 

SEAMIST soil sampling for tritiated water: First year’s results, 
18:13830 (R;US) 

Sorptive Properties 
Behavior of mercury, lead, cesium, and uranyl ions on four SRS 
soils, 18:13869 (R;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 

Non-H2Se, ultra-thin CIS devices: Annual subcontract report, 
10 March 1992-9 November 1992, 18:12345 (R;US) 

Research on high efficiency, large-area CulnSe2-based thin-film 
modules: Annual subcontract report, 1 May 1991-30 April 
1992, 18:12344 (R;US) 

Research on stable, high-efficiency amorphous silicon multi- 
junction modules: Annual subcontract report, 1 December 
1991-31 October 1992, 18:12343 (R;US) 

Solar collector manufacturing activity 1991, 18:12359 (R;US) 

SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
INDIUM SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
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Basic studies of 3-5 high efficiency cell components: Annual 
subcontract report, 15 August 1989-14 August 1990, 
18:12346 (R;US) 

New concepts for high efficiency energy conversion: The 
avalanche heterostructure and superlattice solar cells: Subcon- 
tract report, 1 June 1987-31 January 1990, 18:12340 (R;US) 

The impact of surface processing on the fabrication and perfor- 
mance of thin-film, multilayer solar collectors, 18:12338 
(RA;US) 

SOLAR COLLECTORS 

Simulations of a roof space collector system for a multi family 
house for preheating of domestic hot water, 18:12360 (R;DK) 
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A synthesis of ecological data from the 100 Areas of the Han- 
ford Site, 18:13864 (R;US) 

Kinetics of sorption of some long-lived fission products on inor- 
ganic sorbents, 18:13307 (RA;XA) 

Long-term dose-response studies of inhaled or injected radionu- 
clides: Annual report, October 1, 1990—September 30, 1991, 
18:14003 (R;US) 

Sorption of caesium on insoluble hexacyanoferrates (Il) and 
strontium on antimonic and phosphatoantimonic acids, 
18:12088 (RA;XA) 

Use of zeolites as sorbents for the removal of long-lived ra- 
dionuclides from aqueous wastes, 18:12087 (RA;XA) 

STRONTIUM 90 TARGET 

Modelling of long-living radioactive wastes radiation decontami- 
nation by irradiation with protons of middle energies, 
18:14292 (R;UA;In Russian) 

STRONTIUM COMPOUNDS 
See also STRONTIUM OXIDES 
STRONTIUM SILICATES 

Sorption behaviour of radionuclides in water solutions, 18:13308 

(RA;XA) 
STRONTIUM ISOTOPES 

See also STRONTIUM 90 

Global systematics of B(E2; 0;* — 2,*) values for Sr, Ba, Xe, 
and Nd isotopes, 18:14284 (R;US) 





STRONTIUM OXIDES 

Preparation, physical characterization and microstructure de- 
pendence of critical current density of sintered ceramics, 
single crystals and expitaxial film of HTSC. Final report, 
18:13186 (1;DE;in German) 

STRONTIUM SILICATES 
Phase relations in the SrO-SiO2-ZrO2 system: The system SrO- 
SiO2. 1, 18:13175 (R;NL) 

STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
SUBBITUMINOUS COAL 

Sorbent utilization studies using a mini-pilot spray dryer: Final 
report, June 1, 1990—June 30, 1991, 18:11754 (R;US) 

SUBCRITICAL ASSEMBLIES 

Kinetic analysis of sub-prompt-critical reactor assemblies, 

18:12697 (R;IN) 
SUBSTRATES 

Chemical vapor infiltration with microwave heating, 18:13193 
(R;US) 

SUBSURFACE STRUCTURES 

Staff Technical Position on geological repository operations area 
underground facility design: Thermal loads, 18:12108 (R;US) 

SUBURBS 

See URBAN AREAS 
SUCROSE 

See SACCHAROSE 
SUGAR 

See SACCHAROSE 
SULFATE-REDUCING BACTERIA 

Biological conversion of synthesis gas: Project status report, 

April 1, 1992—June 30, 1992, 18:12315 (R;US) 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES 
See also CARBON SULFIDES 
DYSPROSIUM SULFIDES 
ERBIUM SULFIDES 
HYDROGEN SULFIDES 
LUTETIUM SULFIDES 
MOLYBDENUM SULFIDES 
THULIUM SULFIDES 
YTTERBIUM SULFIDES 
YTTRIUM SULFIDES 

Synthesis of actinide nitrides, phosphides, sulfides and oxides, 

18:13328 (PA;US) 
SULFUR 

Design, construction and start-up of ENCOAL Mild Coal Gasifi- 
cation Project, 18:11646 (RA;US) 

Unreleased nitrogen in sulfur-coated urea and reactive layers 
coated urea following application to turf, 18:13957 (RA;US) 

SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS 
See also SULFIDES 
SULFUR OXIDES 

Coal liquefaction process streams characterization and evalua- 
tion: Investigation of the forms of sulfur in five Wilsonville 
resid samples by XAFS and moessbauer spectroscopy, 
18:11673 (R;US) 

SULFUR DIOXIDE 
Adsorption 

New high-capacity, calcium-based sorbents, calcium silicate 
sorbents: Final report, September 1, 1991—August 31, 1992, 
18:11755 (R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, December 1, 1989-February 28, 1990, 
18:13297 (R;US) 

Air Pollution Abatement 

An air cooled slagging combustor with internal sulfur, nitrogen, 

and ash control for coal and high ash fuels, 18:12408 (RA;US) 


SULFUR DIOXIDE 
Emission 


Catalytic reduction of SOx-NO, in coal flue gas: Final report, 
18:12425 (R;US) 

Charles University air pollution regional scale model, 18:12400 
(RA;US) 

Coal gasification combined-cycles for the next decade, 
18:11649 (RA;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Environmental monitoring quarterly report No. 9, July 1— 
September 30, 1992, 18:12410 (R;US) 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms, Volume 2: Final report, September 1, 1991—August 
31, 1992, 18:12428 (R;US) 

Self-scrubbing coal: An integrated approach to clean air, 
18:11756 (RA;US) 

Air Pollution Control 

Demonstration of the Union Carbide CANSOLV™ System pro- 
cess at the Alcoa Generating Corporation Warrick Power 
Plant (Flue gas desulfurization using organic amine ab- 
sorbent), 18:11740 (RA;US) 

Final results of the DOE LIMB and Coolside demonstration pro- 
jects, 18:11738 (RA;US) 

Gas reburning for combined NO, and SO, emission control on 
utility boilers, 18:11732 (RA;US) 

Influence of temperature on NO, emissions in the combustion of 
Kolubara lignite, 18:12397 (RA;US) 

Integrated dry NO,/SO2 emissions control system update, 
18:11735 (RA;US) 

Integrating gas reburning with low NOx burners, 18:11733 
(RA;US) 

LIFAC sorbent injection for flue gas desulfurization, 18:11736 
(RA;US) 

Perspective of utility investing in a major CCT retrofit technology 
(Flug gas desulfurization), 18:11741 (RA;US) 

Recovery scrubber installation and operation, 18:11739 (RA;US) 

SNRB - SOz2, NO, and particulate emissions control with a high 
temperature baghouse, 18:11728 (RA;US) 

The Clean Coal Technology Program: 10 MWe demonstration 
of gas suspension absorption for flue gas desulfurization, 
18:11737 (RA;US) 

The Healy Clean Coal Project, 18:11731 (RA;US) 

The role of clean coal technologies in Clean Air Act compliance 
planning of the Southern Company, 18:11758 (RA;US) 

Update and results of Bechtel’s Confined Zone Dispersion 
(CZD) process demonstration at Pennsylvania Electric Com- 
pany’s Seward Station, 18:11757 (RA;US) 

What methods should be used to reduce sulfur dioxide pollution, 
18:11624 (RA;US) 

Chemical Reaction Kinetics 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms: Volume 2: Final report, June 1, 1990—August 31, 
1991, 18:11753 (R;US) 

Chemical Reactions 

Chemistry of coal-related microparticles: [Final report], 1 

September 1989-31 August 1992, 18:13302 (R;US) 
Chemisorption 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, June 1, 1989-August 31, 1989, 18:12414 
(R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, March 1, 1989-May 31, 1989, 18:12415 
(R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, March 1, 1990—-May 31, 1990, 18:12412 
(R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, December 1, 1988—February 28, 1989, 
18:12416 (R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, September 1, 1989-November 30, 1989, 
18:12413 (R;US) 

Emission 

Analysis of the Clean Air Act Amendments of 1990: A forecast 
of the electric utility industry response to Title IV, Acid Deposi- 
tion Control, 18:12432 (R;US) 
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SULFUR DIOXIDE 
Materials Recovery 


Materials Recovery 

Design and development of a self-regenerative contained-liquid 
membrane process for combined SO, and NO, removal: Fi- 
nal report, 18:11693 (R;US) 

Oxidation 

Meteorological and chemical factors controlling the composition 

of precipitation in eastern North America, 18:13731 (R;US) 
Reduction 

Catalytic reduction of SO,-NO, in coal flue gas: Final report, 
18:12425 (R;US) 

The NOXSO Clean Coal Technology Project: 
demonstration unit, 18:11729 (RA;US) 

Removal 

Design and development of a self-regenerative contained-liquid 
membrane process for combined SO, and NO, removal: Fi- 
nal report, 18:11693 (R;US) 

Process configurations/modeling: Final report, June 1, 1990— 
August 31, 1991, 18:11752 (R;US) 

Sorbent utilization studies using a mini-pilot spray dryer: Final 
report, June 1, 1990—June 30, 1991, 18:11754 (R;US) 

Surface studies of absorbents for the removal of SO, and NO,: 
Final technical report, 18:13735 (R;US) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 

See aiso SULFUR DIOXIDE 

Magnitude and value of electric vehicle emissions reductions for 
six driving cycles in four US cities with varying air quality 
problems, 18:13729 (R;US) 

[Surface studies of absorbents for the removal of SO, and NO,]: 
Quarterly report, September 1—November 30, 1988, 18:13172 
(R;US) 

SULFUR SULFIDES 
See SULFUR 
SULFUR-OXIDIZING BACTERIA 
See also RHODOCOCCUS 
THIOBACILLUS FERROXIDANS 

Biological conversion of synthesis gas: Mass transfer/kinetic 

studies, 18:12316 (R;US) 
SUPER PHENIX REACTOR 

Experimental tests in support of hydrogen detection code devel- 
opment, 18:12578 (R;FR) 

KfK-analysis of the SUPER-PHENIX-1 control rod experiments. 
Pt. 2. Rod worth calculations, 18:12582 (R;DE) 

SUPERCOMPUTERS 

Iterative solvers for large-scale applications codes, 18:14777 

(RA;US) 


Memory aspects and performance of iterative solvers, 18:14732 
(RA;US) 


A 115 MW 


Supercomputer debugging workshop '92, 18:14795 (R;US) 
SUPERCONDUCTING CAVITY RESONATORS 
A principal layout for superconducting linear electron accelera- 
tors, 18:13502 (RA;US) 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MOTORS 
Published assessments bearing on the future use of ceramic su- 
perconductors by the electric power sector, 18:12876 (R;US) 
Superconductivity applications, 18:14528 (RA;US) 
SUPERCONDUCTING FILMS 
Non-linear effects in vortex viscous flow in superconductors-role 
of finite heat removal velocity, 18:14533 (R;UA;In Russian) 
SUPERCONDUCTING MOTORS 
Applications of various Linear Motor and Maglev technologies 
for mass transit, 18:13002 (RA;US) 
SUPERCONDUCTING SUPER COLLIDER 
Attachment D, SSC Conceptual Design cost estimate details, 
18:13516 (R;US) 
Photonic instrumentation for the superconducting super collider, 
18:13665 (RA;US) 
Physics requirements on hadronic calorimeters at the LHC and 
SSC, 18:13653 (R;US) 
Radiation levels in the SSCL experimental halls, 18:13501 (R;US) 
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Studies of avalanche photodiodes for scintillating fibre tracking 
readout, 18:13595 (R;US) 
Temperature dependence of radiation damage and its annealing 
in silicon detectors, 18:13650 (R;US) 
The longitudinal coupling impedance of a slot on the SSC col- 
lider liner, 18:13596 (R;US) 
SUPERCONDUCTING WIRES 
Rheology of YBazCu307_, precursors, 18:13188 (R;US) 
SUPERCONDUCTIVITY 
To the theory of triplet pairing in Fermi-liquid model, 18:14530 
(R;UA;In Russian) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFLUIDITY 
The static structure factor of liquid “He: some new aspects, 
18:14532 (1;JO) 
SUPERLATTICES 
New concepts for high efficiency energy conversion: The 
avalanche heterostructure and superlattice solar cells: Subcon- 
tract report, 1 June 1987-31 January 1990, 18:12340 (R;US) 
SUPERSONIC FLOW 
Direct numerical simulations of supersonic shear layer mixing, 
18:13377 (RA;US) 
SUPERSTRING MODELS 
D=10 superstring: Lagrangian and Hamiltonian mechanics in 
twistor-like Lorentz harmonic formulation, 18:14135 (R;XA) 
Generation mass hierarchy in superstring derived models, 
18:14159 (R;IL) 
Superstring threshold corrections 
18:14133 (R;XA) 
SUPERSYMMETRY 
Prospects for supersymmetry discoveries at future e*e~ collid- 
ers, 18:14152 (R;FR) 
Superfield description of N=2 extended one-dimensional super- 
symmetric quantum mechanics, 18:14147 (R;UA) 
SUPPLY AND DEMAND 
Analysis of GRI North American Regional Gas Supply-Demand 
Model, 18:11876 (RA;US) 
SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 
SURFACE COATING 
See also ENERGY BEAM DEPOSITION 
Atmoistic inorganic film formation by reactive and nonreactive 
PVD techniques, 18:13126 (RA;US) 
Sol-gel coatings for energy-related materials, 18:13240 (RA;US) 
Testing of cobalt-free alloys for valve applications using a spe- 
cial test loop, 18:12478 (R;XE) 
SURFACE CONTAMINATION 
Status of surface modification for minimizing dirt retention: Or- 
ganized monomolecular assemblies, 18:13241 (RA;US) 
SURFACE TREATMENTS 
Polymer-metal(oxide) interfaces, 18:13242 (RA;US) 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
SEAS 
WATER RESERVOIRS 
Agronomic and environmental benefits and needs of slow- 
release fertilizers for turfgrasses, 18:13828 (RA;US) 
Environmental surveillance data report for the first quarter of 
1992, 18:13813 (R;US) 
First annual report on the Biological Monitoring and Abatement 
Program at Oak Ridge National Laboratory, 18:13891 (R;US) 
NEPA/CERCLA/RCRA integration strategy for Environmental 
Restoration Program, Sandia National Laboratories, Albu- 
querque, 18:12255 (R;US) 
Oil Spill Prevention, Control and Countermeasures Plan, 
18:11871 (R;US) 
Radioiodine in the Savannah River Site environment, 18:13768 
(R;US) 
Results of the first quarter tritium survey of the F- and H-Area 
seeplines, May 1992, 18:13872 (R;US) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
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SURFACES 

A summary of critical issues for application of IR spectroscopy 
to characterization of surface processing, 18:13275 (RA;US) 

Characterization of surfaces: Current status of surface structure 
determination, 18:13130 (RA;US) 

Compositional analyses of surfaces and thin films by electron 
and ion spectroscopies, 18:13273 (RA;US) 

Conducting polymers in energy and transportation technologies, 
18:13243 (RA;US) 

interfacial microchemical characterization needs in surface pro- 
cessing, 18:13274 (RA;US) 

Local order and bonding primarily using EXAFS and SEXAFS, 
18:13135 (RA;US) 

Plasma-aided manufacturing, 18:13061 (RA;US) 

Surface modification techniques: A summary report, 18:13136 
(RA;US) 

The DIPS| computer code user’s manual: Revision 1, 18:14692 
(R;US) 

The interaction of swift electrons with surface excitations, 
18:14460 (R;US) 

SURFACTANTS 

Enhanced oil recovery and applied geoscience research pro- 
gram: [Quarterly] report, July 1—September 30, 1992, 
18:11848 (R;US) 

Evaluation of mixed surfactants for improved chemical flooding, 
18:11863 (R;US) 

Microbial enhanced oil recovery research: Annex 5, Summary 
annual report, 18:11830 (R;US) 

Microbial enhanced oil recovery research: Annex 5, Summary 
annual report 1990-1991, 18:11831 (R;US) 

Microbial enhanced oil recovery research: Annex 5, Summary 
annual report, 1991-1992 (Peptides), 18:11832 (R;US) 

Surfactant flooding: State of the art review, 18:11851 (RA;US) 

The effect of polymer-surfactant interaction on the rheological 
properties of surfactant enhanced alkaline flooding formula- 
tions, 18:11864 (R;US) 

SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SUSQUEHANNA STEAM ELECTRIC STATION UNIT-1 
See SUSQUEHANNA-1 REACTOR 
SUSQUEHANNA STEAM ELECTRIC STATION UNIT-2 
See SUSQUEHANNA-2 REACTOR 
SUSQUEHANNA-1 REACTOR 

Risk-based Inspection Guide for the Susquehanna Station HPC! 

system, 18:12853 (R;US) 
SUSQUEHANNA-2 REACTOR 

Risk-based Inspection Guide for the Susquehanna Station HPCi 

system, 18:12853 (R;US) 
SWEDEN 

Coal-92 (Coal use/developmentitrends in Sweden), 18:12953 
(R;SE;In Swedish) 

Nuclear waste management review work - part of the decision 
making process: Proceedings from a symposium in connec- 
tion with the 10 year anniversary of the Swedish National 
Board for Spent Nuclear Fuel, 18:12158 (R;SE) 

Plan 92. Costs for management of the radioactive waste from 
nuclear power production, 18:12605 (R;SE) 

The protogine zone. Geology and mobility during the last 1.5 
Ga, 18:13822 (R;SE) 

SWINE 
Animal strategies for coping with inadequate nutrition, 18:13929 
(RA;XA) 
SYMBOLIC LOGIC 
See MATHEMATICAL LOGIC 
SYMMETRY 
See also CHIRAL SYMMETRY 
SUPERSYMMETRY 

Solving complex symmetric linear systems with the precondi- 

tioned quasi-minimal residual method, 18:14769 (RA;US) 


SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION SOURCES 
See also ADVANCED PHOTON SOURCE 
Tunability enhanced electromagnetic wiggler, 18:13591 (PA;US) 
SYNCHROTRONS 
See also BONN SYNCHROTRON 
BROOKHAVEN AGS 
SIS SYNCHROTRON 
SERPUKHOV SYNCHROTRON 
SERPUKHOV TEVATRON 

Forschungszentrum Juelich GmbH, Institut fuer Kernphysik. An- 
nual report 1991, 18:14263 (R;DE) 

Frequency gliding cavities and associated amplifiers, 18:13499 
(R;FR;In French) 

Study of high-density baryonic matter at the alternating gradient 
synchrotron, 18:14261 (RA;US) 

SYNROC 
See SYNTHETIC ROCKS 
SYNTHESIS 

See also NUCLEOSYNTHESIS 

Design and synthesis of reactive separation systems: Final re- 
port, 18:13293 (R;US) 

Probe molecule studies: Active species in alcohol synthesis: 
Ninth quarterly report, October 1992—December 1992, 
18:11679 (R;US) 

SYNTHESIS GAS 

Biological conversion of synthesis gas: Mass transfer/kinetic 
studies, 18:12316 (R;US) 

Biological conversion of synthesis gas: Project status report, 
April 1, 1992—June 30, 1992, 18:12315 (R;US) 

Biological conversion of synthesis gas: Project status report, 
October 1, 1992—December 31, 1992, 18:12317 (R;US) 

Catalyst and process development for synthesis gas conversion 
to isobutylene: Quarterly report, April 1, 1992—June 30, 1992, 
18:11677 (R;US) 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene: Quarterly report No. 2, June 15, 
1991—September 30, 1991, 18:11676 (R;US) 

High octane ethers from synthesis gas-derived alcohols: Quar- 
terly technical progress report, July-September 1992, 
18:12322 (R;US) 

The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, November 27, 1991—February 27, 1992, 
18:13257 (R;US) 

The MAGSORB process for bulk separation of carbon dioxide: 
Progress report, November 28, 1989-February 27, 1990, 
18:12313 (R;US) 

SYNTHETIC FUELS 

A comparative analysis of alternative fuels for the INEL vehicle 

fleet, 18:13006 (R;US) 
SYNTHETIC ROCKS 

Small angle X-ray scattering by TiO2/ZrO2 mixed oxide particles 

and a Synroc precursor, 18:13163 (R;FR) 
SYNTHETIC-APERTURE RADAR 

One-class classifier networks for target recognition applications, 

18:13703 (R;US) 

SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 

SYSTEMS ANALYSIS 

Systems survivability analysis modules (SSAM) software inter- 
face definition and design report, 18:12589 (R;US) 
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T CODES 
Lathe tool force, 18:13697 (R;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Project 8980, Savannah River Plant, 200 Area, 221 Building, “B” 
line, Precipitator Catch Tank, 18:11898 (R;US) 
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TANKS 


Separation processes for high-level radioactive waste treat- 
ment, 18:12189 (R;US) 

Status and integration of the gas generation studies performed 
for the Hydrogen Safety Program: FY-1992 Annual report, 
18:12122 (R;US) 

Supernatant liquid sampling in waste tanks, 18:12209 (R;US) 

Tank 241-SX-115 supporting documentation: Miscellaneous re- 
ports, letters, memoranda, and data: Supplement 1, 18:12176 
(R;US) 

Tank Farm surveillance and waste status summary report for 
September 1992, 18:12171 (R;US) 

Tank Farms Restoration and Upgrades Program Plan: Revision 
1, 18:12172 (R;US) 

Work plan and health and safety plan for Building 3019B under- 
ground storage tank at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, 18:12111 (R;US) 

TANTALUM 

High resolution K X-ray spectra of heavy elements excited dur- 

ing the bombardment with energetic ions, 18:14419 (R;DE) 
TANTALUM CARBIDES 

Deposition and modification of tantalum carbide coatings on 

graphite by laser interactions, 18:13161 (R;US) 
TANTALUM CHLORIDES 

Deposition and modification of tantalum carbide coatings on 

graphite by laser interactions, 18:13161 (R;US) 
TANTALUM IONS 
High resolution K X-ray spectra of heavy elements excited dur- 
ing the bombardment with energetic ions, 18:14419 (R;DE) 
TAR SANDS 
See OIL SANDS 
TARGETS 

See also ALUMINIUM 27 TARGET 
BERYLLIUM 9 TARGET 
BORON 10 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CESIUM 137 TARGET 
DEUTERIUM TARGET 
GOLD 197 TARGET 
HELIUM 4 TARGET 
HYDROGEN 1 TARGET 
LEAD 208 TARGET 
NICKEL 60 TARGET 
OXYGEN 16 TARGET 
POLARIZED TARGETS 
SCANDIUM 45 TARGET 
STRONTIUM 90 TARGET 
URANIUM 238 TARGET 

Computational modeling of “MAGO” and other magnetized tar- 
get fusion concepts, 18:14681 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 4: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12692 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12693 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program -— Engineering Development 
Programs, 18:12694 (R;US) 

Targets for nuclear-physical investigations, 18:13122 (R;UA;In 
Russian) 

TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 

Precision tests of electroweak theory, 18:14233 (RA;US) 

Searches for new particles at a tau-charm factory, 18:14234 
(R;US) 

Strange decays of the tau lepton, 18:14227 (R;US) 
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TAUONS 
See TAU PARTICLES 
TEARING INSTABILITY 
A theorem for non-linear stability to tearing modes, 18:14578 
(R;XA) 
Mechanism of MHD modes stabilization by the ergodic divertor, 
18:14557 (RA;FR) 
TECHNETIUM 95 
Influence of microbial activities on the mobility of technetium 
and selenium, 18:12065 (RA;DE;In German) 
TECHNETIUM 99 
National Low-Level Waste Management Program Radionuclide 
Report Series: Volume 2, Technetium-99, 18:12025 (R;US) 
TECHNOLOGY TRANSFER 
Technology Transfer 92/93, 18:12915 (R;US) 
Technology transfer in East Germany, 18:12918 (R;DE;In Ger- 
man) 
TELESCOPES 
Development of laser guide stars and adaptive optics for large 
astronomical telescopes, 18:14110 (R;US) 
Feasibility experiment for sodium-layer laser guide stars at the 
Lawrence Livermore National Laboratory, 18:13682 (R;US) 
The ALEXIS data processing package: An update, 18:13688 
(R;US) 
TEMPERATURE (DEBYE) 
See DEBYE TEMPERATURE 
TEMPERATURE (ION) 
See |!ON TEMPERATURE 
TEMPERATURE COEFFICIENT 
Methodology for calculation of temperatures of uncovered in- 
core reactivity mechanisms, 18:12617 (IA;CA) 
Perspectives on innovative fuel and associated core physics, 
18:12508 (RA;XA) 
TEMPERATURE DISTRIBUTION 
A modified version of the COBRA-IV-I subchannel thermohy- 
draulic computer code, 18:12533 (RA;XA) 
influence of prolonged nuclear fuel bumup on safety margins of 
advanced PWRs, 18:12523 (RA;XA) 
TEMPERATURE MEASUREMENT 
Correcting coaxial cable responses for temperature effects, 
18:12880 (RA;US) 
TENDONS (STRUCTURAL) 
See CABLES 
TENNESSEE VALLEY AUTHORITY 
Tennessee Valley Authority National Fertilizer and Environmen- 
tal Research Center: An overview, 18:13827 (R;US) 
TERNARY ALLOY SYSTEMS 
Invariant points in subsystem CugMg-CuMg2-Mg2Sn, 18:13088 
(IA;AR;In Spanish) 
The standard molar enthalpies of formation of SrZrSi2O7(s) and 
SrgZrSis019(s), 18:13173 (R;NL) 
TERRESTRIAL ECOSYSTEMS 
A synthesis of ecological data from the 100 Areas of the Han- 
ford Site, 18:13864 (R;US) 
First annual report on the Biological Monitoring and Abatement 
Program at Oak Ridge National Laboratory, 18:13891 (R;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
Aespoe hard rock laboratory Sweden, 18:14712 (R;SE) 
Liquefied Gaseous Fuels Spill Test Facility, 18:11879 (R;US) 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TEXACO GASIFICATION PROCESS 
Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems: Phase 2, Process 
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Geochemistry of thermal/mineral waters in the Clear Lake re- 
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Streaked case emission experiment, 18:13664 (RA;US) 
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THIOPHENES 
See POLYCYCLIC SULFUR HETEROCYCLES 


ERA Vol. 18, No. 5 747 





THORIUM 232 
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Piasma Confinement 
Edge fluctuations and global confinement with lower hybrid cur- 
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tions for the disposal of shale oil production wastes, 18:11890 
(R;US) 
TOLYLAMINES 
See TOLUIDINES 


TRADE (NUCLEAR) 


TOMATOES 
Molecular characterization of the lignin-forming peroxidase: Role 
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TOPPING CYCLES 
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Electron cyclotron non thermal spectra during ohmic and RF as- 
sisted discharges on TORE SUPRA, 18:14562 (RA;FR) 
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Characteristics of ICR-produced peripheral plasma in the 
URAGAN-SM torsatron, 18:14617 (R;UA) 
Charged particle motion in torsatrons. Part 1, 18:14615 (R;UA) 
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TRANSITION ELEMENT COMPOUNDS 
See also CHROMIUM COMPOUNDS 
COPPER COMPOUNDS 
IRON COMPOUNDS 
NICKEL COMPOUNDS 
PALLADIUM COMPOUNDS 
SCANDIUM COMPOUNDS 
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TRIGGER CIRCUITS 
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Generic light water reactor plant description: New production re- 
actor: Revision 2, 18:12685 (R;US) 

Light water reactor support facilities description: New produc- 
tion reactor: Revision 2, 18:12684 (R;US) 

Modular High-Temperature Gas-Cooled Reactor support facili- 
ties description at the Hanford Site: New Production Reactor: 
Revision 1, 18:12553 (R;US) 

New representations of AE-Cs! matrix. Automatical identification 
of light particles, 18:13622 (R;FR;In French) 

SEAMIST soil sampling for tritiated water: First year’s results, 
18:13830 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 3: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12691 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program -— Engineering Development 
Programs, 18:12694 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 1, Heavy water reactor: Version 4: 
New Production Reactor Program — Engineering Develop- 
ment Programs, 18:12692 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program -— Engineering Development 
Programs, 18:12693 (R;US) 

Tritium diagnostics by Balmer-alpha emission, 18:14643 (R;US) 

Tritium permeation model for plasma facing components, 
18:14662 (R;US) 

[Reactor design requirements], 18:12748 (R;US) 

TRITIUM COMPOUNDS 

Vibration and shock test report for the H1616-1 container and the 

Savannah River Hydride Transport Vessel, 18:13437 (R;US) 
TRITIUM EXTRACTION PLANTS 

Instrumentation and Control System design for the Weapons 
Engineering Tritium Facility, Los Alamos National Laboratory, 
18:13714 (R;US) 

TRITIUM PRODUCTION REACTORS 


Tritium target development project executive summary topical 
report, 18:12772 (R;US) 


18:13605 


TWO-DIMENSIONAL CALCULATIONS 


TRITIUM RECOVERY 
Integrated membrane water shift reactor/separator for tritium re- 
covery in fusion fuel cycle, 18:14667 (R;IT) 
TROMBAY R-5 REACTOR 
See DHRUVA REACTOR 
TROPICAL REGIONS 
An overview of intertropical convergence and intertropical dis- 
continuity, 18:13740 (R;XA) 

TRU WASTES 

See ALPHA-BEARING WASTES 
TRUCKS 

Powering the big rigs, 18:13024 (RA;US) 
TRX-1 

See REVERSE-FIELD PINCH 
TSCHEBYSCHEFF APPROXIMATION 

See POLYNOMIALS 
TUBES 

See also PRESSURE TUBES 

GT-1A - Modeling of fibrous preforms for CVD infiltration, 
18:13196 (RA;US) 

Random excitation of heat exchanger tubes by two-phase 
cross-flows, 18:13454 (R;FR) 

The influence of specimen size on measurement of thermal or 
irradiation creep in pressurized tubes, 18:12583 (R;US) 

The influence of the rib width on the performance of tubes with 
the separation and reattachment enhancement mechanism, 
18:13446 (R;US) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

Characterization of porosity in support of mechanical property 
analysis, 18:12145 (R;US) 

Performance predictions for mechanical excavators in Yucca 
Mountain tuffs: Yucca Mountain Site Characterization Project, 
18:12133 (R;US) 

Rock mass mechanical property estimation strategy for the 
Yucca Mountain Site Characterization Project (Yucca Moun- 
tain Project), 18:12150 (R;US) 

Simulated water-level declines caused by withdrawals from wells 
J-13 and J-12 near Yucca Mountain, Nevada, 18:12170 (R;US) 

Small-scale behavior of single gravity-driven fingers in an ini- 
tially dry fracture, 18:12149 (R;US) 

TUNGSTEN 

Surface and interface electronic structure: Sixth year activity re- 
port: [Annual progress report], December 1, 1991—November 
30, 1992, 18:13078 (R;US) 

Surface and interface electronic structure: Three year activity 
report: [Annual progress report], December 1, 1989— 
November 30, 1992, 18:13079 (R;US) 

TUNGSTEN SILICIDES 

On fragile-plastic transition in silicides of refractory metals, 

18:13115 (R;UA;In Russian) 
TUNGSTOPHOSPHORIC ACID 

High octane ethers from synthesis gas-derived alcohols: Quar- 
terly technical progress report, July-September 1992, 
18:12322 (R;US) 

TURBULENT FLOW 

An analysis of lift forces on aerosols in a wall bounded turbulent 
shear flow, 18:13455 (R;US) 

Flapping model of scalar mixing in turbulence, 18:13376 (RA;US) 

Numerical simulation of turbulent mixing fields, 18:13375 (RA;US) 

Predictive modeling of particle-laden, turbulent flows: Quarterly 
progress report No. 1, September 1—December 1, 1992, 
18:13457 (R;US) 

Vortex modification of diffusion flamelets, 18:13374 (RA;US) 

TVA 
See TENNESSEE VALLEY AUTHORITY 
TWO-BODY PROBLEM 

A partial wave approach to the two-body scattering T-matrix, 

18:14213 (RA;US) 
TWO-DIMENSIONAL CALCULATIONS 

Measurements of stark broadening in hot, dense plasma, 

18:14651 (RA;US) 
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TWO-DIMENSIONAL CALCULATIONS 


The development of a collapsing method for the mixed group 
and point cross sections and its application on multi- 
dimensional deep penetration calculations, 18:14359 (RA;US) 

TWO-PHASE FLOW 

Determination and characteristics of the transition to two-phase 
slug flow in small channels, 18:13447 (R;US) 

Investigation of phase transport mechanisms in air-water bubbly 
flow in vertical channels, 18:13461 (RA;DE;In German) 

Measurement of velocities in gas-liquid two-phase flow using 
Laser Doppler Velocimetry, 18:13460 (R;US) 

3-DIMENSIONAL CALCULATIONS 

See THREE-DIMENSIONAL CALCULATIONS 

2-DIMENSIONAL CALCULATIONS 

See TWO-DIMENSIONAL CALCULATIONS 

2-METHYLPROPENE 

Catalyst and process development for synthesis gas conversion 
to isobutylene: Quarterly report, April 1, 1992—June 30, 1992, 
18:11677 (R;US) 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene: Quarterly report No. 2, June 15, 
1991—September 30, 1991, 18:11676 (R;US) 

2-PROPANOL 
See PROPANOLS 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UJM 
See JET MODEL 
UKAEA-DIDO REACTOR 
See DIDO REACTOR 
ULTRASONIC TESTING 

Image processing applied to automatic detection of defects dur- 

ing ultrasonic examination, 18:13465 (R;FR;In French) 
ULTRASONIC WAVES 

Diffraction study of a focused ultrasonic beam by a defect. Pre- 
diction of the echographic response of a given defect, 
18:13687 (R;FR;In French) 

ULTRASONICS 
See ULTRASONIC WAVES 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND DISPOSAL 

Can long-term safety of radioactive waste repositories be 
reliably proved? Methodical problems in dealing with long pe- 
riods of time, 18:12070 (RA;DE;in German) 

Conditioning of radioactive wastes to make them fit for ultimate 
disposal, 18:12077 (RA;DE;In German) 

Hydrogeochemical investigations in boreholes at the Stripa 
mine. The hydrochemical advisory group and their asso- 
ciates, 18:12220 (R;SE) 

Hydrogeologiset tutkimukset Outokummun Sukkuiansalossa 
1991, 18:13889 (R;Fl) 

Mechanical, thermomechanical and hydraulic analyses of rock 
mass around a repository for spent fuel disposal, 18:13879 
(R;Fl;in Finnish) 

Methodology of proving long-term safety of a salt dome reposi- 
tory with existing insecurities forming the background, 
18:12071 (RA;DE;In German) 

Repository safety in the post-operational phase - necessary R 
and D work, 18:12075 (RA;DE;In German) 

SWIFT: INTERA simulator for waste injection, flow and trans- 
port. Version: GSF 2, 18:12080 (R;DE) 

Safety related aspects: priorities and solutions, 18:12069 
(RA;DE;in German) 

Seismic VSP and HSP surveys on preliminary investigation ar- 
eas in Finland for final disposal of spent nuclear fuel, 
18:13881 (R;Fl) 

Solutions in marine evaporites. A criterion for assessing the se- 


curity of underground disposal facilities, 18:12073 (RA;DE;In 
German) 
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Staff Technical Position on geological repository operations area 
underground facility design: Thermal loads, 18:12108 (R;US) 

Ultimate disposal of heat-producing radioactive wastes in salt 
rock - proximity investigations, 18:12076 (RA;DE;In German) 

Validation of models for safety assessment of high-level waste 
disposal in Sweden, 18:12074 (RA;DE) 

UNDERGROUND EXPLOSIONS 

Development of a cross-section library for europium isotopes, 
18:13720 (RA;US) 

Evaluation of impulsive loadings due to explosions in under- 
ground structures, 18:12808 (R;IT) 

Release of “He in underground explosions, 18:13718 (RA;US) 

UNDERGROUND FACILITIES 

See also WIPP 

Evaluation of impulsive loadings due to explosions in under- 
ground structures, 18:12808 (R;IT) 

Resource Conservation and Recovery Act, Part B Permit Appli- 
cation: Volume 5, Chapter D, Appendix D1 (conclusion), 
Revision 3, 18:12041 (R;US) 

UNDERGROUND HEAT DISTRIBUTION SYSTEMS 

See HEAT DISTRIBUTION SYSTEMS 

UNDULATORS 
See WIGGLER MAGNETS 
UNIFIED GAUGE MODELS 
See aiso GRAND UNIFIED THEORY 
STANDARD MODEL 
On a nonminimal gauge interaction of a scalar field in D=2+1 
Chern-Simons-Maxwell theory, 18:14146 (R;UA) 
UNIFIED-FIELD THEORIES 
See also GRAND UNIFIED THEORY 
KOBAYASHI-MASKAWA MATRIX 

A sensitive test of Newton's inverse-square law of gravity, 
18:14109 (RA;US) 

Catastrophe theory and string vacua, 18:14141 (IA;AT;In Ger- 
man) 

Graf-type theorem for Laguerre and Legendre functions, 
18:14168 (R;IT) 

Regularization of massless 2D field models, 18:14174 (IA;AT;In 
German) 

UNILAC 
GSI research and development programme 1992 (including pro- 
gramme budget), 18:14315 (R;DE;in German) 

UNION OF SOVIET SOCIALIST REPUBLICS 

See USSR 
UNITED KINGDOM ORGANIZATIONS 

Raytracing results for beamline 6.1, 18:13559 (R;GB) 
UNITED STATES OF AMERICA 

See USA 
UNIVERSE 

General overview - Lecture 1, 18:13316 (RA;XA) 
UNLOADING (REACTOR) 

See REACTOR FUELING 
UPSILON-10500 RESONANCES 

See UPSILON-10575 MESONS 
UPSILON-10575 MESONS 

Inclusive production of charged pions, kaons and protons in 
Y(4S) decays, 18:14209 (R;DE) 

URAGAN STELLARATOR 

Analytical description of the torsatron "Uragan-2M” magnetic 
configuration with account of plasma pressure and external 
correcting magnetic field, 18:13543 (R;UA;In Russian) 

Calculation of Mercier stability criterium in stellarators, 18:14622 
(R;UA;In Russian) 

Magnetic island suppression in torsatron configurations, 
18:14678 (R;UA) 

Numerical simulation of nbi in the Uragan-2M and Uragan-3M 
torsatrons, 18:13545 (R;UA;In Russian) 

URANIUM 

See also DEPLETED URANIUM 

Alternative geochemical barrier materials, 18:12242 (R;US) 

Data for surface ionization and complexation modeling, 
18:13883 (R;US) 

High resolution K X-ray spectra of heavy elements excited dur- 
ing the bombardment with energetic ions, 18:14419 (R;DE) 





Joint US—Canadian program on dimensional stability of ura- 
nium, Fernald, June 15-16, 1953, 18:12737 (R;US) 

Pure and mixed state calculations of the laser-induced ionisa- 
tion of uranium, 18:14399 (R;GB) 

Savannah River Ecology Laboratory annual technical progress 
report of ecological research, period ending July 31, 1992, 
18:13825 (R;US) 

Selective extraction of actinides from high level liquid wastes. 
Study of the possibilities offered by the Redox properties of 
actinides, 18:11996 (R;FR;In French) 

The radioactive waste management at IAEA laboratories, 
18:12081 (R;XA) 

Uranium in the Savannah River Site environment, 18:13868 
(R;US) 

URANIUM 232 

Internal energy evaluation of heavy nucleus super asymmetric 

fission products, 18:14332 (R;UA;In Russian) 
URANIUM 238 

Heavy nucleus resonant absorption in heterogeneous lattices: 
ll. Physics qualifications, 18:14348 (R;FR;In French) 

Internal energy evaluation of heavy nucleus super asymmetric 
fission products, 18:14332 (R;UA;In Russian) 

URANIUM 238 TARGET 

Total neutron cross-section of U-238 as measured with filtered 

neutrons of 55 keV and 144 keV, 18:14324 (1;VN) 
URANIUM ALLOYS 

See also URANIUM BASE ALLOYS 

Trip report, Argonne National Laboratory, March 6, 1953, 
18:12713 (R;US) 

URANIUM BASE ALLOYS 

Thermodynamic study contribution of U-Fe and U-Ga alloys by 
high temperature mass spectroscopy, and of the wetting of yt- 
trium oxide by uranium, 18:13084 (R;FR;In French) 

URANIUM COMPOUNDS 
See also URANIUM OXIDES 
URANYL COMPOUNDS 

Sorption behaviour of radionuclides in water solutions, 18:13308 

(RA;XA) 
URANIUM DIOXIDE 

Elastic properties of various ceramic materials, 18:13190 
(R;DE;in German) 

Studies of cesium, rubidium, and iodine compounds in UOz at 
high temperatures, 18:13350 (IA;CA) 

Thermal scattering cross-section of light water and reactivity 
temperature coefficient for UO2 and UO2-PuO2 water moder- 
ated lattices, 18:12462 (R;FR) 

URANIUM IONS 

High resolution K X-ray spectra of heavy elements excited dur- 
ing the bombardment with energetic ions, 18:14419 (R;DE) 

lon trap measurement of U®+ x-ray transition spectra, 18:14389 
(RA;US) 

lon-collision experiments with slow, very highly charged ions ex- 
tracted from an electron-beam ion trap, 18:14432 (RA;US) 

Modeling the ion-source performance of an electron-beam ion 
trap (invited), 18:14397 (RA;US) 

Observation of magnetic octupole decay in atomic spectra, 
18:14393 (RA;US) 

Production of high-charge-state thorium and uranium ions in an 
electron-beam ion trap, 18:14434 (RA;US) 

URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM ORES 

Significance of petrology in uranium ore processing with special 
reference to the copper tailings of Singhbum shear zone, 
18:11892 (IA;IN) 

URANIUM OXIDES 

See also URANIUM DIOXIDE 

Behavior of mercury, lead, cesium, and uranyl ions on four SRS 
soils, 18:13869 (R;US) 

Kinematics and thermodynamics of non-stoichiometric oxidation 
phase transitions in spent fuel, 18:12168 (R;US) 

Kinetic study of nitric dissolution of uranium oxide: Etude cine- 
tique de la dissolution de l’oxyde d’uranium, 18:11895 
(R;DZ;In French) 


URANIUM RESERVES 
Nuclear power economics and technology: 
18:12603 (R;XN) 
URANYL COMPOUNDS 
An alternate procedure in the recovery of no fissioned remain- 
der uranium in the production of molybdenum 99 from fission.., 
18:13351 (I;MX;in Spanish) 
Electrokinetic migration studies on removal of chromium and 
uranyl ions from 904-A trench soil, 18:12211 (R;US) 
Studies of some reactions between uranyl halides and hydrocar- 
byl anions, 18:13321 (1;JO) 
URBAN AREAS 
See also CHICAGO 
LOS ANGELES 
NEW YORK CITY 
Air pollutants in urban areas: 
18:13758 (R;SE) 


URINALYSIS 
See URINE 


URINE 
Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Manual, 
18:13271 (R;US) 
UROCYON 
See FOXES 


US CLEAN AIR ACT 

A discussion of the relationship between air quality, transpora- 
tion and future growth, 18:12958 (RA;US) 

Analysis of the Clean Air Act Amendments of 1990: A forecast 
of the electric utility industry response to Title IV, Acid Deposi- 
tion Control, 18:12432 (R;US) 

Implications of the Clean Air Act amendments of 1990 on coal- 
based electric capacity planning, 18:12931 (RA;US) 

Incentive mechanisms as a strategic option for innovative technol- 
ogy deployment and acid rain compliance, 18:11820 (RA;US) 

State regulatory view of compliance strategies, 18:11819 (RA;US) 

The clean air marketplace - the Clean Air Act: Spurring innova- 
tion, jobs, and exports, 18:12896 (RA;US) 

The role of clean coal technologies in Clean Air Act compliance 
planning of the Southern Company, 18:11758 (RA;US) 


US CLEAN COAL TECHNOLOGY PROGRAM 

Clean coal technology: Energy to drive world evolution, 
18:11612 (RA;US) 

Industry export panel. Developer needs/risk assessment, 
18:11817 (RA;US) 

Opening greeting: Comments of Donald E. Jakeway, Director, 
Ohio Department of Development, 18:11611 (RA;US) 

Technologies in the international marketplace: Keynote ad- 
dress, 18:11613 (RA;US) 


US DOE 
See also BNL 
FEED MATERIALS PRODUCTION CENTER 
HAPO 
HANFORD RESERVATION 
IDAHO NATIONAL ENGINEERING LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
NEVADA TEST SITE 
ORGDP 
ORNL 
OAK RIDGE RESERVATION 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
WIPP 
Y-12 PLANT 
A proposed office of technology development education pro- 
gram (Report of the Science and Engineering Education 
Research Group (SEER).), 18:12886 (R;US) 
Department of Energy’s in-house energy management program 
(Contains detailed audit results on ANL, ORNL, LANL, SNL, 
Fermi, and the Oak Ridge Y-12 Plant.), 18:12898 (R;US) 


an overview, 


A bibliography 1985-1991, 
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US DOE 


Hazard categorization and accident analysis techniques for 
compliance with DOE Order 5480.23, Nuclear Safety Analysis 
Reports, 18:12796 (R;US) 

Legal and institutional considerations in the application of eco- 
logical risk assessment at Department of Energy facilities, 
18:12911 (R;US) 

Natural phenomena hazards performance categorization criteria 
for structures, systems, and components (Contains refer- 
ences.), 18:12892 (R;US) 

OCRWM Systems Engineering Management Plan (SEMP): Re- 
vision 2, 18:12032 (R;US) 

Proposed adopted environmental assessment for the next 
generation weather radar facility at Brookhaven National Lab- 
oratory, 18:13784 (R;US) 

Quality assurance grading guidelines for research and develop- 
ment at DOE facilities: DOE Order 5700.6C, 18:12937 (R;US) 

Securing America’s energy future: The United States Depart- 
ment of Energy, 1977-1987, 18:12885 (R;US) 

Transportation of hazardous materials, 18:12929 (RA;US) 

Weekly reports of the Office of Civilian Radioactive Waste Man- 
agement, January—December 1992, 18:12036 (R;US) 


US DOE PROGRAM MANAGEMENT 

See PROGRAM MANAGEMENT 
US DOT 

Transportation of hazardous materials, 18:12929 (RA;US) 
US NRC 

Comparison of SRP reactors to NRC requirements, 18:12701 
(R;US) 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, July-September 1992: Volume 11, No. 3, 
18:12594 (R:US) 

Health risk assessment of irradiated topaz, 18:14007 (R;US) 

NRC regulatory agenda: Quarterly report, October-December 
1992: Volume 11, No. 4, 18:12593 (R;US) 

Nuclear Regulatory Commission issuances, July 1992: Volume 
36, No. 1, 18:12591 (R;US) 

Nuclear Regulatory Commission issuances, September 1992: 
Volume 36, No. 3, 18:12592 (R;US) 

Operator licensing examiner standards: Revision 7, 18:12595 
(R;US) 

Status of safety issues at licensed power plants: TMI Action Plan 
requirements, unresolved safety issues, generic safety issues, 
other multiplant action issues: [Annual report, October 1, 
1991—September 30, 1992]: Supplement 2, 18:12843 (R;US) 

US OSHA 

Final consolidated action plan to Tiger Team: 
18:12253 (R;US) 

US PUBLIC UTILITY REGULATORY POLICIES ACT 

Electric trade in the United States 1990 (Contains glossary.), 
18:12943 (R;US) 

Financial statistics of major investor-owned electric utilities, 
1991, 18:12941 (R;US) 


US RESOURCE RECOVERY ACTS 
See RESOURCE RECOVERY ACTS 


USA 
See also ALABAMA 
ALASKA 
CALIFORNIA 
COLORADO 
HAWAII 
IDAHO 
INDIANA 
LOUISIANA 
MASSACHUSETTS 
NEVADA 
NEW MEXICO 
OREGON 
SOUTH CAROLINA 
WYOMING 
Asia’s coal and clean coal technology market potential, 
18:11818 (RA;US) 
US coal reserves: 
18:11759 (R;US) 


Volume 1, 


An update by heat and sulfur content, 
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USA/CIS coordinating committee and its hydrologic studies, 
18:12858 (R;US) 
USSR 
Business opportunities in the Commonwealth of Independent 
States, 18:12933 (RA;US) 
Former Soviet Republic capabilities in space and science, 
18:12919 (R;US) 
Science, technology, and industrial policy in the Former Soviet 
Union, 18:12913 (R;US) 
USA/CIS coordinating committee and its hydrologic studies, 
18:12858 (R;US) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 


V 


VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM PUMPS 
Vacuum system of a high-current proton injection, 18:13574 
(RA;RU;in Russian) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 

Failure and maintenance analysis of motor operated valves of 
TVO | and Il nuclear power plants, 18:12638 (IA;SE) 

Proceedings of the second NRC/ASME symposium on pump 
and valve testing errata: Supplement 1, 18:12644 (R;US) 

Pump discharge valve for sea water applications (Paper No. 
7.3), 18:12631 (IA;IN) 

Testing of cobalt-free alloys for valve applications using a spe- 
cial test loop, 18:12478 (R;XE) 

VANADIUM 

Quantitative hydrogen analysis at 1 2m depth in irradiated vana- 

dium using ERDA, 18:14475 (IA;JP) 
VANADIUM ALLOYS 

On the differentiation of diffusion bond strength using the total 

acoustic energy reflected from the bond, 18:13468 (R;US) 
VANADIUM COMPLEXES 

Vanadium and nickel complexes in petroleum resid acid, base, 

and neutral fractions, 18:11866 (R;US) 
VANADIUM IONS 
Dielectronic satellite spectrum of 
18:14390 (RA;US) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM SILICIDES 

On fragile-plastic transition in silicides of refractory metals, 

18:13115 (R;UA;in Russian) 
VAPOR-DOMINATED SYSTEMS 

Geothermal research and development program: Quarterly tech- 

nical report, July 1992—September 1992, 18:12365 (R;US) 
VAPORS 

See also WATER VAPOR 

A new method for infrared imaging of air currents in and around 
critical hazard fume hoods, 18:12223 (R;US) 

Work plan and health and safety plan for Building 3019B under- 
ground storage tank at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, 18:12111 (R;US) 

VARNISHES 

Studies on radiation resistant insulation system for electrical 
machines used in high radiation fields. (Paper No. 3.1), 
18:13230 (iA;IN) 

VAVILOV-CHERENKOV RADIATION 
See CHERENKOV RADIATION 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
TRUCKS 


heliumlike vanadium, 





A heat transfer analysis of a mobile vehicle radiation-shielded 
operator compartment, 18:13438 (R;US) 
Position and force control of a vehicle with two or more steer- 
able drive wheels, 18:13410 (R;US) 
VENTILATION 
Control and interlocking of ventilation system at Advanced Fuel 
Fabrication Facility, BARC, Tarapur using microprocessor 
based programmable logic controllers (Paper No. 5.4), 
18:11894 (IA;IN) 
Microprocessor based automatic operation of ventilation system 
of solid storage surveillance facility, Tarapur (Paper No. 5.3), 
18:12092 (IA;IN) 
VENTILATION DUCTS 
See VENTILATION 
VENTILATION SYSTEMS 
Challenges within ventilation systems during accident situations, 
18:12823 (RA;DE;in German) 
Venting filter for LWR, 18:12824 (RA;DE;In German) 
VERMICULITE 
Use of aluminosilicate minerals for the removal of radionuclides 
and heavy metals from aqueous wastes by sorption and in 
combination with precipitation processes, 18:12083 (RA;XA) 
VERTEBRAE 
Magnetic resonance imaging of spinal tumors. A study using a 
0.3 T vertical magnetic field, 18:13922 (R;SE) 
Stereotactical radiosurgery: dose optimization in applications of 
the gamma knife device, 18:13920 (IA;AT;In German) 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VESSELS (REACTOR) 
See REACTOR VESSELS 
VIBRATIONAL BAND 
See VIBRATIONAL STATES 
VIBRATIONAL STATES 
Predissociation lifetimes of OH A?Z*(v’ = 3), 18:13282 (RA;US) 
Quantum Monte Carlo calculations of vibrational states using 
massively parallel computers, 18:14799 (RA;US) 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VIDICONS 
Circular zig-zag scan video format, 18:13678 (PA;US) 
VIET NAM 
The text of the agreement of 12 June 1981 between the 
Government of the Socialist Republic of Viet Nam and the In- 
ternational Atomic Energy Agency for the application of 
safeguards to the Da Lat research reactor: Suspension of the 
application of safeguards, 18:12269 (R;XA) 
VIETNAMESE TRIGA-MK-ll REACTOR 
See TRIGA-2-DALAT REACTOR 
VIRTUAL PARTICLES 
A construction of the N-N potential, 18:14309 (RA;US) 
VISCOSITY 
Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report, 
September 1, 1992—November 30, 1992, 18:11687 (R;US) 
Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report, June 1, 
1992—August 31, 1992, 18:11686 (R;US) 
VISCOUS FLOW 
On temperature distribution in non-participating medium with ra- 
diation boundary condition, 18:13459 (R;XA) 
voc 
See ORGANIC COMPOUNDS 
VOCATIONAL TRAINING 
See TRAINING 
VOLCANOES 
Structure and emplacement of the magmatic intrusions beneath 
the Valley of Ten Thousand Smokes: Final project report, 
18:14028 (R;US) 


WASTE TREATMENT 


VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTICES (MAGNETIC) 
See MAGNETIC FLUX 
VULPES 
See FOXES 


W 


W CODES 
The WIMSE-E module W-LED, 18:12607 (R;GB) 
WALL EFFECTS 

Edge transport induced by the interaction of a stochastic layer 

with the wall, 18:14563 (RA;FR) 
WALLS 
An analysis of lift forces on aerosols in a wall bounded turbulent 
shear flow, 18:13455 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE FORMS 

Analytical electron microscopy study of colloids from nuclear 
waste glass reaction, 18:11992 (R;US) 

Characterization of projected DWPF glasses heat treated to 
simulate canister centerline cooling, 18:12212 (R;US) 

Corrosion investigations and their evaluation on a laboratory 
scale and in connection with a rock salt borehole experiment, 
18:12062 (RA;DE;in German) 

Fire testing of fully active medium-level waste forms: Task 3: 
characterization of radioactive waste forms. A series of final 
reports (1985-1989) no.11, 18:12052 (R;XE) 

Materials Interface Interactions Test (MIIT) details and observa- 
tions on in situ sample retrievals and test termination, 
18:12144 (R;US) 

Radiation transport in high-level waste form, 18:12113 (RA;US) 

Radioactive mixed waste storage, 18:12187 (R;US) 

WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE PROCESSING 

A comprehensive definition and approach to waste minimiza- 
tion, 18:12124 (R;US) 

A proposed office of technology development education pro- 
gram (Report of the Science and Engineering Education 
Research Group (SEER).), 18:12886 (R;US) 

Project Management Plan for the INEL technology logic dia- 
grams, 18:14704 (R;US) 

Risk assessment data bank design at the Savannah River Site, 
18:11977 (R;US) 

WASTE PROCESSING 

See also RADIOACTIVE WASTE PROCESSING 

Monitoring and surveillance system of energy recovery power 
plant, founded on knowledge-based expert system, 18:12388 
(R;IT) 

WASTE PROCESSING PLANTS 

Characteristics and treatability of coal processing and utilization 
wastewaters, 18:11721 (RA;US) 

Formation rate of ammonium nitrate in the off-gas line of SRAT 
and SME in DWPF, 18:12204 (R;US) 

Maintenance Implementation Plan for plutonium uranium 
extraction/UOs; facilities, 18:12193 (R;US) 

Solid municipal waste processing plants: Cost benefit analysis, 
18:13016 (R;IT;In Italian) 

T-Plant engineering study secondary containment and leak de- 
tection upgrades, 18:12177 (R;US) 

WASTE SOLUTIONS 

See LIQUID WASTES 
WASTE TREATMENT 

See WASTE PROCESSING 
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WASTE WATER 


WASTE WATER 

Characteristics and treatability of coal processing and utilization 
wastewaters, 18:11721 (RA;US) 

Destruction of surrogate wastes with supercritical water oxida- 
tion technology, 18:13403 (RA;US) 

Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Manual, 
18:13271 (R;US) 

Removal of pesticides from aqueous solutions using liquid 
membrane emulsions, 18:13013 (R;US) 

Sanitary Waste Water Treatment System for the Hanford De- 
contamination Laundry Facility, 18:12260 (R;US) 

Supercritical water oxidation reactions in an optically accessible 
flow reactor, 18:13400 (RA;US) 

Use of a fluidized-bed ion exchange system for removal of 
heavy metals from wastewaters, 18:13253 (RA;US) 

Wastewater treatment facilities: Energy efficient improvements 
and cogeneration, 18:13020 (R;US) 

WASTE-FUELED POWER PLANTS 

See REFUSE-FUELED POWER PLANTS 

WASTEFORMS 
See WASTE FORMS 
WASTES 
See also CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 
Catalytic solvent effects in the removal of hazardous wastes, 
18:13727 (RA;US) 
WATER 

See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
WASTE WATER 

A BEPS-like finite-element collocation method for time depen- 
dent flows, 18:14775 (RA;US) 

CO, - based thermometry of supercritical water oxidation, 
18:13402 (RA;US) 

Estimation of yields of species in water irradiated by heavy 
charged particles, 18:14509 (IA;JP) 

Final report — IP-153-1, Hagan coagulant aid as a substitute for 
separan, 18:12760 (R;US) 

Fundamental studies of coal liquefaction: Quarterly report No. 
4, July 1-October 1, 1992, 18:11681 (R;US) 

lonizing radiation and water in chemical processing in the space 
and on the early earth, 18:13336 (RA;XA) 

Supercritical water oxidation reactions in an optically accessible 
flow reactor, 18:13400 (RA;US) 

Thermal scattering cross-section of light water and reactivity 
temperature coefficient for UO2 and UO2-PuO2 water moder- 
ated lattices, 18:12462 (R;FR) 

[Fundamental studies in oxidation reduction in relation to water 
photolysis]: Annual report, February 15, 1991—February 14, 
1992, 18:13334 (R;US) 

WATER CHEMISTRY 

Development of a computer program for the determination of 
CaCOsz precipitation level using the Langellier Index and pre- 
cipitation potential, 18:13890 (R;IL;In Hebrew) 

WATER COOLANT 
See WATER 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also ATR REACTOR 
AQUEOUS HOMOGENEOUS REACTORS 
BWR TYPE REACTORS 
CIRUS REACTOR 
HCLWR TYPE REACTORS 
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HFIR REACTOR 
LWGR TYPE REACTORS 
PWR TYPE REACTORS 

Development and qualification of the FUMO code for the contain- 
ment system simulation of advanced LWRs, 18:12494 (RA;XA) 

Light water reactor support facilities description: New produc- 
tion reactor: Revision 2, 18:12684 (R;US) 

New research trends for the structural assessment of concrete 
containment structures under extreme load conditions with 
emphasis on constructive laws of concrete, 18:12493 (RA;XA) 

Progress on meeting utility requirements for ALWRs, 18:12480 
(RA;XA) 

Requirements for next generation light water reactors for the 
21st century in Japan, 18:12481 (RA;XA) 

Research activities in the field of severe accident analysis, 
18:12507 (RA;XA) 

Studies on ALWR containment system penetrations, 18:12495 
(RA;XA) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Modular high temperature gas reactor: Version 4: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12694 (R;US) 

Support facilities descriptions for the new production reactor at 
Savannah River: Volume 2, Light water reactor; Volume 3, 
Module high temperature gas reactor: Version 3: New Pro- 
duction Reactor Program — Engineering Development 
Programs, 18:12693 (R;US) 

Trends in the required performances of containments for the 
next generation of nuclear power plants, 18:12491 (RA;XA) 

WATER DISTRIBUTION 

See WATER SUPPLY 

WATER MODERATOR 
See WATER 
WATER QUALITY 

Wastewater treatment facilities: Energy efficient improvements 

and cogeneration, 18:13020 (R;US) 
WATER RESERVOIRS 

Geothermal research and development program: Quarterly tech- 
nical report, July 1992—September 1992, 18:12365 (R;US) 

Synoptic surveys of major reservoirs in South Carolina, 1988—- 
1989, 18:13897 (R;US) 

WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SUPPLY 

Steam injectors as passive components for high pressure water 

supply, 18:12501 (RA;XA) 
WATER TREATMENT 

Supercritical water oxidation reactions in an optically accessible 

flow reactor, 18:13400 (RA;US) 
WATER TREATMENT PLANTS 

Sizing a water softener for aquifer thermal energy storage, 

18:12882 (R;US) 
WATER VAPOR 

Measurement of temperature and pressure dependence of the 
V, band of water vapor by inverse Raman spectroscopy, 
18:14376 (RA;US) 

WATERBORNE PARTICLES 

See PARTICULATES 

WATERFLOODING 

See also CAUSTIC FLOODING 

Reservoir characterization of Pennsylvanian sandstone reser- 
voirs: [Quarterly progress report], October 1—-December 31, 
1992, 18:11837 (R;US) 

WATT-HOUR METERS 
See POWER METERS 
WAVE EQUATIONS 
See also DIRAC EQUATION 
SCHROEDINGER EQUATION 

Numerical solution of one way wave equations using a QMR- 

type method, 18:14772 (RA;US) 
WAVEGUIDES 

About excitation of round waveguide by a point current source, 

18:14097 (R;UA;In Russian) 





Asymptotic expressions for regular Green functions of a round 
cylindrical screen, 18:14101 (R;UA;In Russian) 

Dispersion of plasma waves in a finite magnetic field (w,>wp), 
18:14621 (R;UA;In Russian) 

Electrodynamics of helical 
(R;UA;In Russian) 

Energy flux a defocusing wave in a ring diaphragmatic wave- 
guide, 18:13533 (RA;RU;In Russian) 

Free electrons in power gas-filled SHF channels of accelerators, 
18:13509 (RA;RU;In Russian) 

H1.-wave resonance reflection from a cylindrical metallized in- 
homogeneity in a_ rectangular waveguide, 18:13580 
(RA;RU;In Russian) 

Linear antenna of an arbitrary orientation and position in cylin- 
dric screen, 18:14098 (R;UA;In Russian) 

Regular tensor Green functions of the round waveguide, 
18:14099 (R;UA;in Russian) 

WAVES (SHOCK) 
See SHOCK WAVES 
WAXES 

See also PARAFFIN 

Low severity upgrading of F-T waxes with solid superacids: 
Quarterly report, 18:13305 (R;US) 

Low severity upgrading of F-T waxes with solid superacids: 
Quarterly report, 18:13304 (R;US) 

Low severity upgrading of F-T waxes with solid superacids: 
Quarterly report, 18:13305 (R;US) 

WAZ 16 

See NICKEL BASE ALLOYS 
WEAK HADRONIC DECAY 

Jets in Z° decays, 18:14215 (R;DE) 
WEAK PARTICLE DECAY 

See also WEAK HADRONIC DECAY 

ZFITTER - an analytical program for fermion-pair production, 
18:14206 (R;DE) 

WEAR 

Activation technique for industry at the Debrecen Cyclotron Lab- 
oratory: Status report, 18:12286 (RA;XA) 

Radionuclide technique in mechanical engineering in Germany, 
18:12287 (RA;XA) 

Report of the IAEA consultants’ meeting on real-time nonde- 
structive monitoring of wear and corrosion using the thin layer 
activation technique, 18:12282 (R;XA) 

Thin layer activation with charged particles applications and re- 
marks, 18:12284 (RA;XA) 

WECS 
See WIND TURBINES 
WELDED JOINTS 

Chemical composition and RTypr determinations for Midland 
weld WF-70, 18:12541 (R;US) 

The rupture strength of dissimilar joints in high temperature, 
18:13157 (R;SE;in Swedish) 

WELDING MACHINES 
Pit Reuse Workstation Weld Positioning System demonstration 
test report, 18:13441 (R;US) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
TRU VU rig instrumentation: [Final report], 18:11846 (R;US) 
WELL LOGGING 

Participation in the Creede Scientific Drilling Project as on-site 

Principal Investigator: Final report, 18:14031 (R;US) 
WELLHEAD PRICES 
Analysis of GRI North American Regional Gas Supply-Demand 
Model, 18:11876 (RA;US) 
WELLS 
See also DISPOSAL WELLS 
GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 

Environmental Protection Department's well inventory (through 

the second quarter of 1991), 18:12050 (R;US) 


plasma structures, 18:13541 


WIPP 


Tank 241-SX-115 supporting documentation: Miscellaneous re- 
ports, letters, memoranda, and data: Supplement 1, 18:12176 
(R;US) 

WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTERN EUROPE 
See EUROPE 
WESTERN REGION 
See USA 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WETLANDS 

See also MARSHES 

Hydrology of wetlands in temperate and cold regions: Volume 1, 
18:11764 (R;Fl) 

Hydrology of wetlands in temperate and cold regions: Volume 2, 
18:11765 (R;Fl) 

WHITESHELL NUCLEAR RESEARCH ESTABLISHMENT 

See WNRE 

WHOLE-BODY COUNTERS 

Determination of parameters of the high sensitivity whole-body 
counter of the General Hospital in Vienna, Austria, 18:13627 
(IA;AT;In German) 

WIGGLER MAGNETS 

Exact treatment of spontaneous emission in helical and 
solenoidal magnetic field, 18:13478 (R;IT) 

Linear undulator brightness: Inclusion of sextupolar magnetic 
field contributions and of higher order energy corrections, 
18:13519 (R;IT) 

Optical properties of helical undulators, 18:13521 (R;IT) 

Tunability enhanced electromagnetic wiggler, 18:13591 (PA;US) 

WIGNER THEORY 

Correlated wavefunction quantum Monte Carlo approach to 
solids, 18:14526 (R;US) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER PLANTS 
Wind resources assessment and siting analysis in Italy, 
18:12371 (R;IT) 
WIND TURBINE ARRAYS 
Current wind energy programme in Italy, 18:12372 (R;IT) 
WIND TURBINES 

An advanced data-acquisition system for wind energy projects, 
18:12373 (R;US) 

Current wind energy programme in Italy, 18:12372 (R;IT) 

WINDOWS 

Improving the thermal performance of vinyl-framed windows, 

18:12989 (R;US) 
WIPP 

Brine inflow sensitivity study for Waste Isolation Pilot Plant bore- 
holes: Results of one-dimensional simulations, 18:12131 
(R;US) 

Exact analysis of a two-dimensional model for brine flow to a 
borehole in a disturbed rock zone, 18:12141 (R;US) 

Geochemical Evaluation (Room G): In situ data report, Decem- 
ber 1984— November 1990: Waste Isolation Pilot Piant (WIPP) 
Thermal/Structural Interactions Program, 18:12139 (R;US) 

Long-term gas and brine migration at the Waste Isolation Pilot 
Plant: Preliminary sensitivity analyses for post-closure 40 
CFR 268 (RCRA), May 1992, 18:12143 (R;US) 

Materials Interface Interactions Test (MIIT) details and observa- 
tions on in situ sample retrievals and test termination, 
18:12144 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Appli- 
cation: Chapter E, Appendix E1, Chapter L, Appendix L1: 
Volume 12, Revision 3, 18:12043 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Appli- 
cation: Volume 2, Chapter C, Appendix Ci—Chapter C, 
Appendix C3 (beginning), Revision 3, 18:12038 (R;US) 
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WIPP 


Resource Conservation and Recovery Act, Part B Permit Appli- 
cation: Volume 4, Chapter D, Appendix D1 (beginning), 
Revision 3, 18:12040 (R;US) 

Resource Conservation and Recovery Act, Part B Permit Appli- 
cation: Volume 5, Chapter D, Appendix D1 (conclusion), 
Revision 3, 18:12041 (R;US) 

Resource Conservation and Recovery Act, Part B permit appli- 
cation: Volume 1, Revision 3, 18:12037 (R;US) 

Resource Conservation and Recovery Act, Part B permit appli- 
cation: Volume 11, Chapter D, Appendix D4—Chapter D, 
Appendix D17: Revision 3, 18:12042 (R;US) 

Resource Conservation and Recovery Act, Part B permit 
application: Volume 3, Chapter C, Appendix C3 (conclusion)— 
Chapter C, Appendix C9: Revision 3, 18:12039 (R;US) 

WISDAAM software programmer's manual, 18:12135 (R;US) 

Waste Isolation Pilot Plant (WIPP) FY 1993 Site Specific Plan, 
18:12044 (R;US) 

WNRE 

The selection and use of a sorption database for the geosphere 
model in the Canadian nuclear fuel waste management pro- 
gram, 18:13800 (RA;XN) 

WOLFRAM 
See TUNGSTEN 
WOLFRAMOPHOSPHORIC ACID 

See TUNGSTOPHOSPHORIC ACID 

wooD 

Fatigue experiments conducted on laminated wood beams: Par- 
tiel report 10: Testing of series J, 18:13211 (R;DK;In Danish) 

Fatigue experiments conducted on laminated wood beams: Par- 
tiel report 11: Testing of series K, 18:13212 (R;DK;In Danish) 

Fatigue experiments conducted on laminated wood beams: 
Partiel report 9: Testing of series H and |, 18:13210 (R;DK;In 
Danish) 

WOOD ALCOHOL 

See METHANOL 


WOOD BURNING FURNACES 
Characterization of emissions from wood-fuel domestic central 
heating boilers, 18:12310 (R;SE;In Swedish) 
Emissions from three wood-fired domestic central heating boil- 
ers - heat load dependence, 18:12309 (R;SE;In Swedish) 
WORKERS 
See PERSONNEL 


WORKING (MATERIALS) 
See MATERIALS WORKING 
WWER TYPE REACTORS 
See also KALININ-1 REACTOR 
MOCHOVCE-1 REACTOR 
WWER-3 REACTOR 
WWER-5 REACTOR 
Development of projects of advanced water cooled reactor 
plants, 18:12485 (RA;XA) 
Gadolinium absorbers in WWER-1000 type fuel lattices, 
18:12530 (RA;XA) 
Safety aspects of WWER reactor core design and Skoda com- 
putational system, 18:12528 (RA;XA) 
Use of the LR-0 experimental reactor for WWER core parame- 
ters estimation, 18:12520 (RA;XA) 
WWER reactor dosimetry and pressure vessel exposure moni- 
toring, 18:12521 (RA;XA) 
WWER-1000 REACTOR 
See WWER-5 REACTOR 
WWER-3 REACTOR 
Application of depletion perturbation theory to improving 
depletion code BIPR5-AK using measured performance pa- 
rameters, 18:12518 (RA;XA) 
WWER-440 REACTOR 
See WWER-3 REACTOR 
WWER-5 REACTOR 
Primary experimental and calculational study of the WWER- 
1000 cores of the LR-0 reactor, 18:12522 (RA;XA) 
WWER-500 REACTOR 
See WWER-5 REACTOR 
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WYOMING 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings site at Riverton, Wyoming: Final 
report, 18:12232 (R;US) 

Solid-state NMR characterization of Mowry Formation shales, 
18:11824 (R;US) 

Special core analyses and relative permeability measurement 
on Almond formation reservoir rocks, 18:11865 (R;US) 


X 


X-1935 MESONS 
Further study of the X(1910) meson, 18:14218 (R;RU;in Russian) 
X-2830 RESONANCES 
See MESONS 
X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 

Low-temperature aluminum-opacity measurements on the Nova 
laser, 18:13493 (RA;US) 

Streaked case emission experiment, 18:13664 (RA;US) 

X-RAY DIFFRACTION 

Mechanical and thermal properties of physically-blended-plastic 
films, 18:14485 (1;JO) 

X-ray diffraction and absorption spectroscopic studies on plastic 
sheets used in green houses, 18:14483 (1;JO) 

X-ray diffraction and mechanical properties studies on Keviar-49 
fibres, 18:14481 (1;JO) 

X-ray diffraction study of the fine structure of twaron fibres in the 
temperature range 75° kelvin - 950° kelvin, 18:14484 (1;JO) 

X-RAY LASERS 

Precision X-ray measurement of line positions for resonantly 
photopumped X-ray lasers, 18:13492 (RA;US) 

Progress in imaging microscopy with x-ray lasers at LLNL, 
18:13683 (R;US) 

Sidebands in X-ray lasers, 18:13495 (RA;US) 

Soft x-ray laser microscopy, 18:13677 (R;US) 

Some design limitations for large aperture high energy per pulse 
excimer lasers, 18:13475 (R;IT) 

X-RAY SOURCES 

Measurements of brightness temperature and imaging of im- 
ploding plasmas in Saturn facility, 18:13655 (RA;US) 

Tunable double monochromator for high-resolution X-ray, inte- 
grated reflectivity measurements, 18:13661 (RA;US) 

X-RAY SPECTROMETERS 

Computer control of the reflection-grating calibration facility, 
18:13662 (RA;US) 

High-resolution x-ray spectrometer for an electron beam ion 
trap, 18:13681 (RA;US) 

Program-apparatus complex for investigation of x- and +- 
radiations generated by relativistic electrons in crystals, 
18:13644 (R;UA;In Russian) 

XENON 

Strong optical-field ionization of gases using ultrashort laser 
pulses, 18:14367 (RA;US) 

Subthreshold defect formation in solid Xe, 18:14519 (IA;RU;In 
Russian) 

XENON 129 REACTIONS 

Production below the threshold and reabsorption of neutral pi- 
ons in the system '?°Xe+'®7Au at 44 MeV/u, 18:14316 
(R;DE;in German) 

XENON 136 REACTIONS 

Velocity determination of neutron-rich projectile fragments with a 

ring-imaging Cherenkov detector, 18:13624 (R;DE;In German) 
XENON IONS 

Dielectronic recombination cross sections of neonlike xenon, 
18:14396 (RA;US) 

lon-collision experiments with slow, very highly charged ions ex- 
tracted from an electron-beam ion trap, 18:14432 (RA;US) 

lonic classification of Xe laser lines: A new approach through 
time resolved spectroscopy, 18:14374 (R;XA) 





XENON ISOTOPES 
Global systematics of B(E2; 0;* — 2,*) values for Sr, Ba, Xe, 
and Nd isotopes, 18:14284 (R;US) 
XYLOSE 
Combined enzyme mediated fermentation of cellulose and xy- 
lose to ethanol, 18:12302 (PA;US) 


Y 


Y*RESONANCES 
See BARYONS 
Y-12 PLANT 
Waste minimization: The “planned-parenthood-to-grave” philos- 
ophy, 18:12216 (R;US) 
YANG-MILLS THEORY 
Nonrenormalizability of the topological charge as a result of the 
index theorem for the inverse propagator of gluon, 18:14154 
(R;RU) 
On the algebraic structure of covariant anomalies and covariant 
Schwinger terms, 18:14157 (R;AT) 
On the octonionic Nahm equations and self-dual membranes in 
9 dimensions, 18:14117 (R;US) 
One-loop superfield effective action for the D=4 topological 
Yang-Mills theory, 18:14153 (R;RU) 
YOLK 
See EGGS 
YTTERBIUM COMPOUNDS 
See also YTTERBIUM SULFIDES 
Giant exchange fiekds and reduced moments in Yb Kondo lat- 
tices, 18:14459 (R;FR) 
YTTERBIUM IONS 
Measurement of the self-energy contribution to the 2s-3p reso- 
nance transition in neonlike ytterbium, 18:14450 (RA;US) 
YTTERBIUM SULFIDES 
High temperature rare earth and Si-Ge thermoelectric materials, 
18:13238 (R;US) 
YTTRIUM 90 
Long-term dose-response studies of inhaled or injected radionu- 
clides: Annual report, October 1, 1990-—September 30, 1991, 
18:14003 (R;US) 
Use of zeolites as sorbents for the removal of long-lived ra- 
dionuclides from aqueous wastes, 18:12087 (RA;XA) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM COMPOUNDS 
YTTRIUM COMPOUNDS 
See also YTTRIUM OXIDES 
YTTRIUM SULFIDES 
Sorption behaviour of radionuclides in water solutions, 18:13308 
(RA;XA) 
YTTRIUM OXIDES 
Environmental test program for superconducting materials and 
devices, 18:13209 (R;US) 
ORNL-1(D) - Microwave sintering of ceramics for fuel cells, 
18:13201 (RA;US) 
Sputter deposition of yttrium-oxides, 18:13206 (R;US) 
Thermodynamic study contribution of U-Fe and U-Ga alloys by 
high temperature mass spectroscopy, and of the wetting of yt- 
trium oxide by uranium, 18:13084 (R;FR;In French) 
YTTRIUM SULFIDES 
High temperature rare earth and Si-Ge thermoelectric materials, 
18:13238 (R;US) 
YUCCA MOUNTAIN 
A summary and discussion of hydrologic data from the Calico 
Hills nonwelded hydrogeologic unit at Yucca Mountain, 
Nevada, 18:12096 (R;US) 
Characterization of porosity in support of mechanical property 
analysis, 18:12145 (R;US) 
Geohydrologic data from test holes UE-25 UZ #4 and UE-25 UZ 
#5, Yucca Mountain Area, Nye County, Nevada, 18:12169 
(R;US) 
Ground water of Yucca Mountain: How high can it rise?: Final 
report, 18:12105 (R;US) 


ZIRCONIUM BASE ALLOYS 


Sensitivity analyses for total-system performance assessment, 
18:12147 (R;US) 

Simulated water-level declines caused by withdrawals from wells 
J-13 and J-12 near Yucca Mountain, Nevada, 18:12170 (R;US) 

Site characterization progress report: Yucca Mountain, Nevada, 
April 1, 1992-September 30, 1992, Number 7, 18:12035 
(R;US) 

The most likely groundwater flux through the unsaturated tuff 
matrix at USW H-1, 18:12154 (R;US) 

The use of sequential indicator simulation to characterize geo- 
Statistical uncertainty: Yucca Mountain Site Characterization 
Project, 18:12128 (R;US) 


Z 


Z NEUTRAL BOSONS 

Effects of additional isoscalar vector bosons in e+e- —ff-bar pro- 
cesses at the TRISTAN and LEP energies, 18:14256 (R;RU) 

First results from SLD with polarized electron beam at SLC, 
18:14235 (R;US) 

Jets in Z° decays, 18:14215 (R;DE) 

Study of the K° and K*+ production in ete reactions on the Z° 
pole, 18:14202 (R;DE;In German) 

ZFITTER - an analytical program for fermion-pair production, 
18:14206 (R;DE) 

Z PINCH DEVICES (LINEAR) 

See LINEAR Z PINCH DEVICES 
ZEA MAYS 

See MAIZE 
ZEOLITES 

See also CLINOPTILOLITE 

Alternative geochemical barrier materials, 18:12242 (R;US) 

Catalytic conversion of light alkanes: Quarterly progress report, 
April 1—June 30, 1992, 18:12311 (R;US) 

High octane ethers from synthesis gas-derived alcohols: Quar- 
terly technical progress report, July-September 1992, 
18:12322 (R;US) 

Use of aluminosilicate minerals for the removal of radionuclides 
and heavy metals from aqueous wastes by sorption and in 
combination with precipitation processes, 18:12083 (RA;XA) 

ZET PINCH 
See LONGITUDINAL PINCH 
ZIMBABWE 

UNEP greenhouse gas abatement costing studies: Zimbabwe 

country study. Phase 1, 18:12908 (R;DK) 
ZINC 
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(USSR); Moscow (USSR); 17-28 Oct 1988; 
23 oct - 3 nov 1989) 

See UNDRO-92/05 

(Workshop on tritium and advanced fuels in fu- 
sion reactors; Varenna (Italy); 6-15 Sep 1989) 

See ETDE-IT-93-51 

(UNDRO/USSR/UNDP training seminar on 
engineering aspects of earthquake risk miti- 
gation: UNDRO/USSR/UNDP training 
seminar on lessons from management of 
recent earthquakes, and consequential mud- 
flows; UNDRO/USSR/UNDP training seminar 
on engineering aspects of; Dushanbe 
(USSR); Moscow (USSR); 17-28 Oct 1988; 
23 oct - 3 nov 1989) 

See UNDRO-92/05 

(Spring meeting of the Deutsche Physikalische 
Gesellschaft; Muenchen (Germany); 12-16 
Mar 1990) 

See IPF—90-1 

(8. symposium on elementary processes and 
chemical reactions in low temperature 
plasma; Stara Lesna (Czechoslovakia); 28 
May - 1 jun 1990) 

See INIS-mf-13455 

(IAEA consultants’ meeting on real-time nonde- 
structive monitoring of wear and corrosion 
using the thin layer activation technique; Vi- 
enna (Austria); 15-18 May 1990) 

See INIS-mf-13441 

(5. international conference on the physics of 
highly charged ions; Giessen (Germany); 10- 
14 Sep 1990) 

See DOE/ER/13491-477 


DE93007317 MF-406 


ERA Vol. 18, No. 5 781 





CONF-9009532-— 


Report 


Abstract 


Number 


CONF-9009532- 


CONF-901010— 


11 
12 
CONF-9010200— 


CONF-9010208— 
CONF-901116— 


43 
44 
CONF-9011317— 


CONF-9012162- 


CONF-9102188— 


4 
2 
3 
CONF-9103184— 


3 
CONF-910414— 


40 
CONF-910441 1— 


CONF-910541 4— 


Summ. 
CONF-9105415— 


1 
CONF-9106310— 


4 
CONF-9106422- 


1 


782 ERA Vol. 18, No. 5 


Number 


18:12513 


18:13985 
18:13733 


18:12637 


18:14713 


18:14081 
18:14401 


18:14019 


18:12683 


18:13827 
18:13013 
18:13826 


18:13520 


18:12584 


18:14591 


18:11882 


18:13081 


18:14659 
18:14660 
18:14665 


18:13477 


Source of Order 


Distribution 
Availability ; Number 


Category 


(Specialists meeting on advanced calculational 
methods for power reactors; Technical com- 
mittee meeting and workshop on LWR core 
design parameters; Technical committee 
meeting and workshop on LWR core design 
parameters; Cadarache (France); Rez 
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(Squeezed states and uncertainty relations con- 
ference; College Park, MD (United States); 
28-30 Mar 1991) 

See ENEA-RT-INN-91-23 

(International topical meeting on advances in 
mathematics, computation and reactor 
physics; Pittsburgh, PA (United States); 28 
Apr - 2 may 1991) 

See WHC-SA-0847 

(IAEA Technical Committee meeting on LIDAR 
Thomson scattering; Abingdon (United King- 
dom); 8-10 Apr 1991) 

See |IPF—91-5 

(Geographic information system workshop; 
Chicago, IL (United States); 29-30 May 1991) 

See GRE92/0073 

(IDDGR working groups meeting; Pisa (Italy); 7- 
9 May 1991) 

See ENEA-RT-INN-91-08 

(ISFNT-2: 2nd international symposium on nu- 
clear fusion technology and exposition; 
Karlsruhe (Germany); 2-7 Jun 1991) 

See ECN-RX-91-038 

See ECN-RX-91-039 

See ETDE-IT—93-53 

(NATO ASI on optical properties of excited 
states in solids; Erice (Italy); 16-30 Jun 1991) 

See ENEA-RT-INN-91-53 


DE93006815 
DE93006814 





Report 
Number 


CONF-9107104— 


25 
CONF-9108101— 


3 
CONF-9108235-— 


CONF-9108237— 


1 
CONF-910831-— 


9 
CONF-910836— 


CONF-9109149— 


2 
CONF-910926— 


CONF-9109334— 


1 
CONF-9109441-— 


CONF-9109448— 
1 
CONF-910945— 


16 
CONF-9109465— 


1 
CONF-9109468— 


CONF-9109472- 


CONF-910981— 


69 
CONF-9110170— 


Abstract 
Number 


18:13731 


18:13014 


18:13949 


18:12986 


18:12776 


18:14306 


18:13064 


18:14709 


18:13781 


18:12809 
18:13406 


18:12295 


18:12167 


18:14668 


18:12158 


18:12609 


18:12180 


18:12181 


CONF-9110170- 


Source of GPO Order 
Availability Dep. Number 


(5. international conference on precipitation 
scavenging and atmosphere surface ex- 
change process; Richland, WA (United 
States); 15-19 Jul 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(4. Chemical Congress of North America; New 
York, NY (United States); 25-30 Aug 1991) 

See TVA-Bull-Z-302 

(Soil, fertilization and nutrition of coffee crops; 
Quevedo (Ecuador); 13-15 Aug 1991) 

See INIS-mf-13449 

(Illuminating Engineering Society annual confer- 
ence; Montreal (Canada); 10-15 Aug 1991) 

See LBL—30648 

(15. biennial conference on reactor operating 
experience: international conference on nu- 
clear power plant operations; Bellevue, WA 
(United States); 11-14 Aug 1991) 

See WHC-SA-1109 
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(2. seminar on practical decommissioning expe- 
rience with nuclear installations in the 
European Community; Sellafield (United 
Kingdom); 25-26 Sep 1991) 
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(Nuclear Energy Agency (NEA) workshop on the 
radionuclide sorption from the safety evalua- 
tion perspective; Interlaken, (Switzerland); 
14-22 Oct 1991) 
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(Seminar on safety related aspects of ultimate 
disposal of radioactive wastes; Braun- 
schweig (Germany); 1-2 Oct 1991) 

See GSF-€6/92 

(35. session of the General Conference of the 
International Atomic Energy Agency; 46. ses- 
sion of the United Nations General Assembly; 
35. session of the General Conference of the 
International Atomic Energy Agency; 46. ses- 
sion of the United Nations General; Vienna 
(Austria); New York, NY (United States); 11- 
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(Workshop on chemical effects in the mine struc- 
ture; Braunschweig (Germany); 8-9 Oct 1991) 
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mittee meeting and workshop on LWR core 
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(Czechoslovakia); 10-14 Sep 1990; 7-11 oct 
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(7. information meeting on energy from agricul- 
ture - residual matter and specially produced 
raw materials; Grub (Germany); 3 Dec 1991) 

OSTI; NTIS (US Sales Only) 

(IGT symposium on gas, oil, coal and environ- 
mental biotechnology; Colorado Springs, CO 
(United States); 9-11 Dec 1991) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Biomass and bioenergy, 1992; Reno, NV 
(United States); Jan 1992) 

See SAND-92-8216 

(30. winter meeting on nuclear physics; Bormio 
(Italy); 27 Jan - 1 feb 1992) 

See CEA-DAPNIA-SPhN-92-08 

(Institute of Electrical and Electronics Engineers 
(IEEE) Power Engineering Society (PES) 
winter meeting; New York, NY (United 
States); 2-6 Feb 1992) 

See ETDE-IT—93-38 

(1992 industrial pollution control conference; At- 
lanta, GA (United States); 11 Feb 1992) 

See Y/WM-102 

(International fuel cell conference; Makuhari 
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(Progress in High Temperature Superconduc- 
tors; Houston, TX (United States); Feb 1992) 
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(6. international wire chamber conference: wire 
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techniques; Vienna (Austria); 17-21 Feb 
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(International conference on metallurgical coat- 
ings and thin films; San Diego, CA (United 
States); 6-10 Apr 1992) 

See ANL/MCT/CP-74704 

(Symposium on modeling of indoor air quality 
and exposure; Pittsburgh, PA (United 
States); 27-28 Apr 1992) 

See UCRL-JC—112099 

(6. national outdoor action conference on aquifer 
restoration, ground water monitoring and 
geophysical methods; Las Vegas, NV 
(United States); 11-13 May 1992) 

See UCRL-JC—109015 

(International conference on nuclear structure at 
high angular momentum; Ottawa (Canada); 
18-21 May 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Symposium on nuclear power plant instrumen- 
tation and control; Tokyo (Japan); 18-22 May 
1992) 

See CEA-DES—083 

See CEA-DES—082 

See CEA-CONF-11134 

(International conference on irradiation technol- 
ogy; Saclay (France); 20-22 May 1992) 

See CEA-CONF—11165 

(North American Ingres Users Association 
(NAIUA) meeting; Tarpan Springs, FL 
(United States); May 1992) 

See UCRL-JC—109178 


DE93006211 


DE93006528 


DE93001706 





Report 
Number 


CONF-920523— 


7 
CONF-9205255-— 


CONF-920527 4— 


3 


4 
CONF-9205291— 


1 


CONF-9205304— 
1 

CONF-9205305— 
1 

CONF-9205308— 


1 
CONF-920538- 
CONF-920574— 


15 
CONF-920577— 


CONF-920610— 


CONF-9206114— 


19 
CONF-9206166— 


2 
CONF-9206174— 


3 
CONF-9206193— 


23 
24 
CONF-9206224— 


18:13683 


18:14275 


18:14234 
18:14237 


18:11880 


18:12878 


18:13987 


18:12988 


18:12667 


18:12762 


18:14670 


18:14022 


18:12808 


18:13258 


18:13498 
18:13479 


18:14015 


CONF-9206224— 


Source of 


Distribution 
Availability 


Category 


(3. international colloquium on x-ray lasers; 
Schliersee (Germany); 18-22 May 1992) 

See UCRL-JC—111296 

(NEA specialists meeting on fission product nu- 
clear data; Tokyo (Japan); 25-27 May 1992) 

See ECN-RX-92-022 

(Trieste workshop on the search for new ele- 
mentary particles: status and prospects; 
Trieste (Italy); 20-22 May 1992) 

See SLAC-PUB-5989 

See SLAC-PUB-6051 

(1992 A.G.A. distribution/transmission confer- 
ence; Kansas City, MO (United States); 4-6 
May 1992) 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

(2. convegno nazionale di 'Strumentazione e 
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(Worldwide achievement in public and occupa- 
tional health protection against radiation 
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1992) 

See ETDE-IT—-93-49 
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(United Kingdom); 18-20 May 1992) 
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symposium; Knoxville, TN (United States); 
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(6. international symposium on resonance 
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tions; Santa Fe, NM (United States); 24-29 
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sioning and/or major refurbishment of 
research reactors; Bangkok (Thailand); 18- 
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Distribution 
Category 


(International Atomic Energy Agency (IAEA) 
technical committee meeting on advances in 
simulation and modeling of thermonuclear 
plasmas; Montreal (Canada); 15-17 Jun 
1992) 

See ETDE-iT-93-42 

(Workshop on quantum chromodynamics (QCD) 
- 20 years later; Aachen (Germany); 9-13 
Jun 1992) 

See HD-PY-92/12 

(Symposium on quantum fluids and solids; Uni- 
versity Park, PA (United States); 15-19 Jun 
1992) 

See CEA-CONF-11188 

See CEA-CONF-11187 

(DOE battery workshop; Argonne, IL (United 
States); 16-17 Jun 1992) 

See BNL-48039 

(International conference of artificial intelligence; 
Avignon (France); 1-6 Jun 1992) 

See CEA-CONF-1 1004 

(Potential for small and medium sized wind en- 
ergy application in Mediterranean countries; 
Rodi (Greece); 25-27 Jun 1992) 

See ETDE-IT—93-55 

(26. ESLAB Symposium on the Study of the 
Solar-Terrestrial System; Killarney (ireland); 
16-19 Jun 1992) 

See ESA-SP-346 

(13. international conference on numerical meth- 
ods in fluid dynamics; Rome (Italy); 6-10 Jun 
1992) 

See ETDE-IT—93-40 

(Workshop on technology transfer in East Ger- 
many; Arnstadt/Thueringen (Germany); 2 
Jun 1992) 

See KFK-5100 

(BSN-SFEN Meeting on Life Extension of Nu- 
clear Installations; Brussels (Belgium); 3-4 
Jun 1992) 

See CEA-DES—099 

(14. international conference on plasma and 
19th European Physical Society (EPS) con- 
ference on controlled fusion and plasma 
physics; 3. international workshop on 
plasma-edge theory in fusion devices; Inns- 
bruck (Austria); Bad Honnef (Germany); 29 
Jun - 3 jul 1992; 22-26 jun 1992) 

See EUR-CEA-FC—1466 

(16. annual symposium of American Society of 
Testing and Materials (ASTM) on effects of 
radiation on materials; Denver, CO (United 
States); 21-25 Jun 1992) 

See CEA-CONF-11127 

See CEA-CONF—11128 

See PNL-SA-19951 

See WHC-SA-1676 

(2. annual international symposium of the Na- 
tional Council on Systems Engineering 
(NCOSE); Seattle, WA (United States); 20- 
22 Jul 1992) 

See UCRL-JC—109533 

(Stanford Linear Accelerator Center (SLAC) 
summer institute on particle accelerators: 
third family and the physics of flavor; Stan- 
ford, CA (United States); 13-24 Jul 1992) 

See SLAC-PUB-6027 

(22. international symposium on multiparticle dy- 
namics; Santiago de Compostela (Spain); 
13-17 Jul 1992) 

See MPI-PhE-92-23 
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See LBL-33345 

(Topical conference meeting on radio frequency 
heating and current drive of fusion devices; 
Brussels (Belgium); 7-10 Jul 1992) 

See EUR-CEA-FC—1458 

(Meeting on Decay Heat Removal and Heat 
Transfer under Normal and Accident Condi- 
tions in Gas-Cooled Reactors; Juelich 
(Germany); 6-9 Jul 1992) 

See CEA-CONF—1 1088 

(7. International Meeting of Thermochronology 
Nuclear Tracks; Philadelphia, PA (United 
States); 13-17 Jul 1992) 

See CEA-CONF—11158 

(Congress on opportunities process engineering 
to improve industrial performance; Paris 
(France); 6-7 Jul 1992) 

See CEA-CONF-11125 

(2. Nuclear Regulatory Commission 
(NRC)/American Society of Mechanical Engi- 
neers (ASME) symposium on pump and 
valve testing; Washington, DC (United 
States); 21-23 Jul 1992) 

See NUREG/CP-0123-Suppl.1 

(13 international conference on cyclotrons and 
their applications; Vancouver (Canada); 6-16 
Jul 1992) 

See LBL-33247 

See LBL-33072 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) international symposium on 
optical applied science and engineering; San 
Diego, CA (United States); 19-24 Jul 1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Review of progress in quantitative non destruc- 
tive evaluation (NDE); La Jolla, CA (United 
States); 19-24 Jul 1992) 

See IS-M-738 

See |IS-M-740 

(27. intersociety energy conversion engineering 
conference; San Diego, CA (United States); 
3-7 Aug 1992) 

See CEA-CONF-1 1133 

See PNL-8381 

See ANUCMT/CP-75182 

(American Institute of Chemical Engineers 
(AIChE) summer national meeting; Min- 
neapolis, MN (United States); 9-12 Aug 1992) 

See WSRC-MS-92-270 

(16. international LINAC conference; Ottawa 
(Canada); 23-28 Aug 1992) 

See CEA-LNS-GT—92-10 

See CEA-LNS-GT-—92-11 

See UCRL-JC—110197 

See UCRL-JC—110195 

(1992 JANNAF Safety and Environmental Sub- 
committee meeting; Monterey, CA (United 
States); 10-14 Aug 1992) 

See SAND-92-1897C 

(1992 Energy Facility Contractors Group 
(EFCOG) safety analysis workshop; Salt Lake 
City, UT (United States); 11-13 Aug 1992) 

See WSRC-MS—92-201 

(Joint Varenna-Lausanne international workshop 
on theory of fusion plasmas; Varenna (italy); 
24-28 Aug 1992) 

See EUR-CEA-FC—1470 

(14. international free electron laser conference; 
Kobe (Japan); 23-28 Aug 1992) 

See LBL-32285 

See ETDE-IT-93-60 
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Source of 
Availability 


(43. congress of the International Astronautical 
Federation (IAF); Washington, DC (United 
States); 28 Aug - 5 sep 1992) 

See EGG-M-92057 

(6. symmetries in science; Bregenz (Austria); 2- 
7 Aug 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(9. international conference on photochemical 
conversion and storage of solar energy; Bei- 
jing (China); 23-28 Aug 1992) 

See ANL/CHM/CP-78554 

(39. international field emission symposium; Hal- 
ifax Nova Scotia (Canada); 9-14 Aug 1992) 

OSTI; NTIS; GPO Dep. 

(Annual meeting of American Society of Plant 
Physiologists (ASPP); Pittsburgh, PA (United 
States); Aug 1992) 

See DOE/ER/14004-4 

(6. European Signal Processing Conference, 
EUSIPCO-1992; Brussels (Belgium); 24-27 
Aug 1992) 

See ECN-RX-92-018 

(22. Department of Energy (DOE)/Nuclear Reg- 
ulatory Commission (NRC) air cleaning and 
treatment conference; Denver, CO (United 
States); 24-27 Aug 1992) 

See WHC-SA-1509 

See UCRL-JC—109768-Rev.1 

(American Council for an Energy-Efficient Econ- 
omy (ACEEE) summer study on energy 
efficiency in buildings; Pacific Grove, CA 
(United States); 30 Aug - 5 sep 1992) 

See PNL-SA-21307 

(5. international workshop on slow-positron 
beam techniques for solids and surfaces; 
Jackson, WY (United States); 6-10 Aug 1992) 

See BNL-48129 

(ICHEP-26: 26th International Union of Pure 
and Applied Physics (IUPAP) conference on 
high energy physics; Dallas, TX (United 
States); 6-12 Aug 1992) 

See DESY-92-144 


(Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting; 
Boise, ID (United States); 23-27 Aug 1992) 

See WHC-SA-1492-Rev.1 

(1. international conference on the advanced 
synthesis of engineered structural materials; 
San Francisco, CA (United States); 31 Aug - 
2 sep 1992) 

See UCRL-JC—111215 


(3. annual meeting of USSR Nuclear Society: 
future of nuclear technology; St. Petersburg 
(Russian Federation); 14-18 Sep 1992) 

See WHC-SA-1416 

(2. biennial conference on low-energy antiproton 
physics; Courmayeur (Italy); 14-19 Sep 1992) 

See BNL-48319 

(Conference on hadron structures; Stara Lesna 
(Czechoslovakia); 6-11 Sep 1992) 

See LBL—33145 

(Institute of Electrical and Electronics Engineers 
(IEEE) international professional communica- 
tions conference (IPCC): crossing frontiers; 
Santa Fe, NM (United States); 30 Sep 1992) 

See UCRL-JC—111017 

(Workshop on hydrological impact of nuclear 
power plant systems; Paris (France); 23-25 
Sep 1992) 

See PNL-SA-21349 
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(10. symposium on turbulence and diffusion; 
Portland, OR (United States); 29 Sep - 2 oct 
1992) 

See WSRC-MS-—S2-160 

See WSRC-MS-—92-178 


OSTI; NTIS; GPO Dep. E 1.99: 


(6. American Meteorological Society conference 
on mountain meteorology; Portland, OR 
(United States); 29 Sep - 2 oct 1992) 

See WSRC-MS—92-161 

(5. nuclear reactor thermal-hydraulics 
(NURETH) conference; Salt Lake City, UT 
(United States); 21-24 Sep 1992) 

See WSRC-TR-92-088 

(International Atomic Energy Agency (IAEA) 
technical committee meeting on tokamak 
plasma biasing; Montreal (Canada); 8-10 
Sep 1992) 

See GA-A-21064 

(The International Society for Optical Engineer- 
ing (SPIE) meeting; Boston, MA (United 
States); 8-11 Sep 1992) 

See WHC-SA-1669 

See WHC-SA-141 1-Rev.2 

(20. international congress on high speed pho- 
tography and photonics; Victoria (Canada); 
25-26 Sep 1992) 

See UCRL-JC—112232 

See UCRL-JC—112256 

(8. international conference on ion beam modifi- 
cation of materials; Heidelberg (Germany); 
7-11 Sep 1992) 

See UCRL-JC—111660 

(International conference on strongly correlated 
electron systems; Sendai (Japan); 7-11 Sep 
1992) 

See CEA-CONF—11189 

(Symposium on magnetic ultrathin films, multi- 
layers, and surfaces; Lyon (France); 7-10 
Sep 1992) 

See CEA-CONF—1 1126 

(Workshop on nuclear physics in the universe; 
Oak Ridge, TN (United States); 24-26 Sep 
1992) 

OSTI; NTIS; INIS; GPO Dep. 

(US Department of Energy (DOE) fission work- 
ing group meeting; Germantown, MD (United 
States); 16 Sep 1992) 

OSTI; NTIS; GPO Dep. 

(3. international conference on calorimetry in 
high energy physics; Corpus Christi, TX 
(United States); 29 Sep - 2 oct 1992) 

See DESY-92-159 

See LBL-33102 

(2. workshop on tau lepton physics; Columbus, 
OH (United States); 8-11 Sep 1992) 

See LBL-33038 

(13. symposium on turbulence; Rolla, MO 
(United States); 22 Sep 1992) 

OSTI; NTIS; GPO Dep. 

(LATTICE ‘92: lattice field theory; Amsterdam 
(Netherlands); 15-19 Sep 1992) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(International seminar on high energy physics 
problems; Dubna (Russian Federation); 7-12 
Sep 1992) 

See LBL-33171 

(Neutron capture therapy for cancer; Columbus, 
OH (United States); 13-17 Sep 1992) 

See BNL-48322 
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(The earth's climate as a dynamical system; Ar- 
gonne, IL (United States); 25-26 Sep 1992) 

See ANL/MCS-TM-170 

(14. international conference on plasma physics 
and controlled nuclear fusion research; 
Wurzburg (Germany); 30 Sep - 7 oct 1992) 

See UCRL-JC—110277 

See ETDE-IT-93-54 

(Society of Photo Optical Instrumentation Engi- 
neers (SPIE/EOS) international symposium 
on optical design systems; Berlin (Germany); 
14-19 Sep 1992) 

See UCRL-JC—109735 

(International Association of Hydrodynamical 
Science (IAHS) conference of the interna- 
tional in-situ bioremediation; Ontario 
(Canada); 20-24 Sep 1992) 

See UCRL-JC—112062 

(14. annual meeting of the Alternative Natural 
Philosophy Association; Cambridge (United 
Kingdom); 3-6 Sep 1992) 

See SLAC-PUB-5857 

(International workshop on flavour and spin in 
hadronic and electromagnetic interactions; 
Torino (Italy); 21-23 Sep 1992) 

See FNAL/C-92/378 

(17. symposium on fusion technology; Rome 
(Italy); 14-18 Sep 1992) 

See ETDE-IT-93-56 

(International School of Nuclear Physics on 
heavy ion collisions at intermediate and rela- 
tivistic energies; Sicily (Italy); 7-16 Sep 1992) 

See LBL-33238 

(International workshop on laser deposition of 
advanced materials; Tito (Italy); 28-30 Sep 
1992) 

See ETDE-IT-93-66 

(Patram '92; Yokohama City (Japan); 13-18 Sep 
1992) 

See ETDE-IT-93-67 

(42. annual convention of the Austrian Physical 
Society; Vienna (Austria); 21-25 Sep 1992) 

See INIS-mf-13430 

(CIGRE general session; Paris (France); Sep 
1992) 

See ETDE-IT-93-35 

(Collection and analysis of trace metals in pre- 
cipitation; Gothenburg (Sweden); 28-30 Sep 
1992) 

See IVL-B—1081 

(1. Europhysics Conference ‘History of Physics 
in Europe in the 19th and 20th Century’; 
Como (Italy); 2-3 Sep 1992) 

See CEA-LNS-Ph-92-26 

(1. French-Czechoslovak conference on energy 
utilization; Brno (Czechoslovakia); 23-25 Sep 
1992) 

See INIS-mf-13454 

(Statement to the 36th session of the General 
Conference of the International Atomic En- 
ergy Agency 21 September 1992; Statement 
to the 47th session of the United Nations 
General Assembly 21 October 199; State- 
ment to the 36th session of the General 
Conferenc; Vienna (Austria); New York, NY 
(United States); 21 Sep 1992; 21 oct 1992) 

See INIS-mf-13461 

(23. Workshop of the INFN Eloisatron Project 
"Properties of SUSY Particles”; Erice (Italy); 
28 Sep - 4 oct 1992) 

See LAL—92-64 
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(4. International symposium on analysis and de- 
tection of explosives; Jerusalem (Israel); 
7-10 Sep 1992) 

See INIS-mf-13494 

(6. international conference on physics of highly 
charged ions; Manhattan, KS (United 
States); 28 Sep - 2 oct 1992) 

See GSI-92-68(prepr.) 

(9. international symposium on gas flow and 
chemical lasers; Heraklion (Greece); 21-25 
Sep 1992) 

See ETDE-IT—93-44 

(Advanced research workshop on non-thermal 
plasma techniques for pollution control; Cam- 
bridge (United Kingdom); 21-25 Sep 1992) 

See LA-UR-92-3554 

(Fall meeting of the Division of Nuclear Physics 
of the American Physical Society; Santa Fe, 
NM (United States); 14-17 Oct 1992) 

See LA-UR-93-388 

(International conference on design and safety 
of advanced nuclear power plants; Tokyo 
(Japan); 25-28 Oct 1992) 

See CEA-DES—095 

(Institute of Electrical and Electronic Engineers 
(IEEE) nuclear science symposium; Orlando, 
FL (United States); 26-31 Oct 1992) 

See LA-UR-92-3827 

See SLAC-PUB-5988 

See BNL-48315 

See LBL-32289 

See LBL-32243 

(20. water reactor safety information meeting; 
Bethesda, MD (United States); 21-23 Oct 
1992) 

See PNL-SA-21472 

See SAND—92-1794C 

See BNL-NUREG-48225 

(Workshop on the production and use of intense 
radioactive ion beams for the IsoSpin Labo- 
ratory; Oak Ridge, TN (United States); 7-10 
Oct 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(8. cold fusion technology conference; Nagoya 
(Japan); 21-25 Oct 1992) 

See LA-UR-93-109 

See ETDE-IT-—93-65 

See ETDE-IT—93-69 

(Infotech '92; Oak Ridge, TN (United States); 
21-23 Oct 1992) 

See PNL-SA-20530 

(2. Japan Atomic Energy Research Institute 
(JAERI) symposium on high temperature 
gas-cooled reactor (HTGR) technologies; 
Ibaraki-ken (Japan); 21-23 Oct 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(International symposium on environmental con- 
tamination; Budapest (Hungary); 12-16 Oct 
1992) 

See SAND—92-2254C 

(8. joint workshop on electron cyclotron emis- 
sion and electron cyclotron resonance 
heating; Munich (Germany); 19-21 Oct 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(5. Tennessee water resources symposium; 
Nashville, TN (United States); 19-21 Oct 
1992) 

OSTI; NTIS; GPO Dep. 

(National analogue working group; Toledo 
(Spain); 6-9 Oct 1992) 

See LA-UR-92-3766 
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(1992 accelerator instrumentation workshop; 
Berkeley, CA (United States); 27-30 Oct 
1992) 

See LBL-32918 

See LA-UR-93-43 

See ANL/ASD/CP-77466 

See ANL/ASD/CP-77463 

See ANL/ASD/CP-77461 

(1992 international symposium on rapidly rotat- 
ing nuclei; Tokyo (Japan); 26-30 Oct 1992) 

OSTI; NTIS; INIS; GPO Dep. 

See ANL/PHY/CP-78720 

OSTI; NTIS; INIS; GPO Dep. 

(Conference on clean water and the American 
economy; Arlington, VA (United States); 19- 
21 Oct 1992) 

See LBL-32993 

(Workshop on in situ tests on radioactive waste 
forms and engineered barriers; Corsendonk 
(Belgium); Oct 1992) 

See SAND-92-1954C 

(2. sisal users’ conference; San Diego, CA 
(United States); 4-5 Oct 1992) 

OSTI; NTIS; GPO Dep. 

(4. switch tube advanced technology review 
(ATR) meeting; Salem, MA (United States); 
15 Oct 1992) 

See SAND—92-2653 

(International conference of lasers and opto- 
electronics; Beijing (China); 16-18 Oct 1992) 

See UCRL-JC—108889 

(Electron beam melting and refining; Reno, NV 
(United States); 25-27 Oct 1992) 

OSTI; NTIS; GPO Dep. 

(Workshop on the future directions of physics at 
hadron beam facilities at higher energies; 
Santa Fe, NM (United States); 13 Oct 1992) 

See BNL-48177 

(Asian TEAM workshop; Thousand Island Lakes 
(China); 18-19 Oct 1992) 

See ANL/ASD/CP-78552 

(Annual Department of Energy model 
conference on waste management and envi- 
ronmental restoration; Oak Ridge, TN 
(United States); 19-22 Oct 1992) 

See Y/SUB-92-99928C/6 

OSTI; NTIS; INIS; GPO Dep. 

See PNL-SA-21340 

(5. users meeting for the Advanced Photon 
Source (APS); Argonne, IL (United States); 
14-15 Oct 1992) 

See ANL/APS/TM—1 1 

(Workshop on new vistas in physics with high- 
energy pion beams; Santa Fe, NM (United 
States); 14 Oct 1992) 

See LA-UR-93-322 

(Supercomputer debugging workshop ‘92; Dal- 
las, TX (United States); 7-9 Oct 1992) 

See LA-UR-93-341 

(SPIE symposium on Boulder damage; Boulder, 
CO (United States); 28-30 Oct 1992) 

See UCRL-JC—111464 

See UCRL-JC—111462 

See UCRL-JC—111463 

(Conference MM '92; Brighton (United King- 
dom); 13-15 Oct 1992) 

See ETDE-IT-93-50 

(EC 8. joint workshop on electron cyclotron 
emission and electron cyclotron heating; Gut 
Ising (Germany); 19-21 Oct 1992) 

See ETDE-IT-93-64 
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DE93007824 


DE93008019 


DE93005933 


DE93003030 
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1 
CONF-921031 4— 


1 
CONF-9210315— 


1 
CONF-821034— 


10 
18 
26 
30 
34 
39 
40 
41 
42 
CONF-921046— 


16 
CONF-921048— 


5 
CONF-921049— 


9 
CONF-921058— 


1 
CONF-921060— 


Abstract 
Number 


18:13902 
18:13989 


18:14347 


18:12792 


18:12925 


18:13124 


18:13514 


18:14526 


18:14683 


18:11779 
18:12381 
18:12383 
18:12385 
18:12382 
18:11654 
18:13039 
18:13038 
18:13037 


18:14295 


18:13012 


18:12373 


18:12246 


18:13728 


CONF-821060— 


Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(Conference con chemical evolution and the ori- 
gin of life; Trieste (Italy); 26-30 Oct 1992) 

See IC—92/331 

See IC—92/331 

(international symposium on Nuclear Data Eval- 
uation Methodology; Brookhaven, NY (United 
States); 12-16 Oct 1992) 

See CEA-CONF-11155 

(8. Colloquium on Reliability and Maintainability; 
Grenoble (France); 6-8 Oct 1992) 

See CEA-CONF-1 1091 

(Statement to the 36th session of the General 
Conference of the International Atomic En- 
ergy Agency 21 September 1992; Statement 
to the 47th session of the United Nations 
General Assembly 21 October 199; State- 
ment to the 36th session of the General 
Conferenc; Vienna (Austria); New York, NY 
(United States); 21 Sep 1992; 21 oct 1992) 

See INIS-mf-13461 

(Microstructures of materials conference; Berke- 
ley, CA (United States); 22-23 Oct 1992) 

See LBL-33106 

(Joint US/CERN school on factories with ete— 
rings; Benalmadena (Spain); 28 Oct - 5 nov 
1992) 

See LBL-33411 

(15. Taniguchi international symposium on con- 
densed matter theory; Kashikojima (Japan); 
19-23 Oct 1992) 

See LBL-33057 

(14. international conference on plasma physics 
and controlled nuclear fusion research; 
Wurzburg (Germany); Oct 1992) 

See LA-UR-93-297 

(9. annual coal-fueled heat engines, advanced 
pressurized fluidized-bed combustion 
(PFBC), and gas stream cleanup systems 
contractors review meeting; Morgantown, 
WV (United States); 27-28 Oct 1992) 

See DOE/MC/21023—93/C0147 

See DOE/MC/23165—93/C0152 

See DOE/MC/23166—-93/C0151 

See DOE/MC/28197—-93/C0163 

See DOE/MC/23165—93/C0161 

See DOE/MC/25141—93/C0166 

See DOE/MC/25124—93/C0159 

See DOE/MC/231 74—93/C0158 

See DOE/MC/23174—93/C0144 

(Symposium on nuclear data evaluation method- 
ology; Upton, NY (United States); 12-16 Oct 
1992) 


See LA-UR-93-102 

(Human Factors Society (HFS) annual meeting; 
Atlanta, GA (United States); 12-16 Oct 1992) 

See PNL-SA-20717 

(Windpower '92; Seattle, WA (United States); 
19-23 Oct 1992) 

See NREL/TP—442-5102 

(104. annual meeting of the Geological Society 
of America, Inc. and exposition; Cincinnati, 
OH (United States); 26-29 Oct 1992) 

See FEMP/SUB-052 

(International symposium on emission inventory 
issues and progress; Research Triangle 
Park, NC (United States); 19-22 Oct 1992) 

See ANL/EAIS/CP-77721 
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18:13237 
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18:14522 
18:14524 
18:12153 
18:13153 
18:14523 
18:13161 

18:13167 
18:13071 


18:12788 
18:12576 
18:12786 
18:11942 
18:12125 
18:12585 


18:13773 


18:13447 


18:13446 


18:12577 


18:13783 


18:12793 


18:13981 
18:13982 


Source of 
Availability 


(Symposium on indoor air quality: environments 
for people - investigating and evaluating 
contaminants and occupant factors and re- 
sponses, control and remediation; San 
Francisco, CA (United States); 18-21 Oct 
1992) 

See ANL/CHM/CP-75284 

(16. Material Research Society international 
symposium on the scientific basis for nuclear 
waste management fall meeting; Boston, MA 
(United States); 30 Nov - 5 dec 1992) 

See SAND-92-1560C 

See SAND—92-1003C 

See SAND-92-2335C 

See WHC-SA-1565 

See PNL-SA-20329 

See ANLU/CMT/CP-76239 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See IS-M-743 

See LA-UR-93-351 

See UCRL-JC—110678 

See SAND-92-1487C 

See SAND—92-2639C 

See SAND—92-7283C 

See SAND-92-1617C 

See SAND—92-1596C 

See BNL-48492 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Joint American Nuclear Society (ANS)/European 
Nuclear Society (ENS) international meeting 
on fifty years of controlled nuclear chain re- 
action: past, present, and future; Chicago, IL 
(United States); 15-20 Nov 1992) 

See ANL/MCT/CP-76422 

See ANL/FE/CP-76286 

See ANL/CP—76288 

See ANL/CP-—76463 

See PNL-SA-21166 

See WHC-SA-1579 

(American Institute of Chemical Engineers an- 
nual meeting; Miami, FL (United States); 1-6 
Nov 1992) 

See ANL/CMT/CP-75745 

(Winter annual meeting of the American Society 
of Mechanical Engineers (ASME); Anaheim, 
CA (United States); 8-13 Nov 1992) 

See ANL/CP-76261 

See ANL/CP-—75904 

(OECD/NEA meeting: international information 
exchange program on actinide and fission 
product separation and transmutation; 
Chicago, IL (United States); 11-13 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Scientific data management workshop ‘92; Salt 
Lake City, UT (United States); 3-5 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(8. nuclear reactor severe accident workshop; 
Tokyo (Japan); 4-6 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Harshaw/quality systems (QS) 1992 thermolu- 
minescent dosimetry (TLD) user symposium; 
San Antonio, TX (United States); 9-13 Nov 
1992) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 
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Number 
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Summ. 
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CONF-9211180- 
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CONF-9211181-— 
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CONF-9211182- 
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CONF-9211183- 


CONF-9211188— 
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CONF-9211189-— 
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CONF-921119— 


2 
CONF-9211190- 


1 
CONF-9211193- 
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Number 


18:13072 


18:12975 


18:13693 


18:12124 


18:14370 


18:13594 
18:13604 
18:13590 


18:13247 


18:13916 


18:13967 


18:13592 
18:13593 


18:13910 


18:13688 


18:13188 


18:12184 


18:13424 


18:14460 
18:13063 


18:13452 
18:13453 
18:13454 


Source of GPO 
Availability Dep. 


(Materials Research Society (MRS) meeting; 
Pittsburgh, PA (United States); 3 Nov - 4 dec 
1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Fuel cell seminar; Tucson, AZ (United States); 
29 Nov - 2 dec 1992) 

See DOE/METC/C—93/7056 

(Interagency Advanced Power Group (IAPG) 
steering group meeting; Ft. Belvoir, VA 
(United States); 18 Nov 1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(8. international conference on solid waste man- 
agement and secondary materials; 
Philadelphia, PA (United States); 15-18 Nov 
1992) 

See PNL-SA-20888 

(12. international conference on the application 
of accelerators in research and industry; 
Denton, TX (United States); 2-5 Nov 1992) 

See BNL-48399 

(International workshop on B factories: acceler- 
ators and experiments; Tsukuba (Japan); 
17-20 Nov 1992) 

See SLAC-PUB-6049 

See LBL-33479 

See LBL-33360 

(National educator’s workshop; Oak Ridge, TN 
(United States); 11-13 Nov 1992) 

See PNL-SA-21577 

(National Institute of Neurological Disorders and 
Stroke PET workshop; Bethesda, MD 
(United States); 9-10 Nov 1992) 

See BNL-48510 

(2. international symposium on chromosal aber- 
rations; Essen (Germany); 5-7 Nov 1992) 

See BNL-47908 

(Workshop on polarized electron sources and 
electron spin polarimeters; Nagoya (Japan); 
7-14 Nov 1992) 

See SLAC-PUB-5965 

See SLAC-PUB-6019 

(Justice and the human genome project; 
Chicago, IL (United States); 8-9 Nov 1992) 

See DOE/ER/61148-1 

(Astronomical data analysis software and sys- 
tems; Boston, MA (United States); 2-4 Nov 
1992) 

See LA-UR-93-263 

(Symposium on rheology of dense suspensions; 
Boston, MA (United States); 30 Nov - 4 dec 
1992) 

See IS-M-745 

(American Society for Testing and Materials 
(ASTM) symposium on application of accel- 
erated corrosion tests to life prediction of 
materials; Miami, FL (United States); 16-17 
Nov 1992) 

See WHC-SA-1450 

(60 Tesla design review meeting; Taos, NM 
(United States); 12-13 Nov 1992) 

See LA-UR-93-0048 

(7. Latin-American symposium on surface sci- 
ence; Bariloche (Argentina); 14-21 Nov 1992) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


See ANL/MSD/CP-—78798 

(International Symposium on Flow-induced Vi- 
brations and Noise; Anaheim, CA (United 
States); 8-13 Nov 1992) 

See CEA-CONF-11129 

See CEA-CONF—11130 

See CEA-CONF-11154 
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18:12190 
18:12187 


18:14188 


18:13865 


18:12987 


18:13073 


18:14535 


18:13010 


Source of 


Distribution 
Availability 


Category 


(Joint International Meeting of the American Nu- 
clear Society and the European Nuclear 
Society; Chicago, IL (United States); 15-20 
Nov 1992) 

See CEA-CONF—11131 

(5. ECMWF workshop on parallel processing in 
meteorology; Reading (United Kingdom); 23 
Nov 1992 - 27 nov 1993) 

See ANL/MCS/CP-—78729 

(Symposium on nuclear physics of our times; 
Sanibel Island, FL (United States); 17-21 
Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Meeting of the Division of Particles and Fields 
of the American Physics Society; Batavia, IL 
(United States); 10-14 Nov 1992) 

See LA-UR-93-335 

See LBL—-33320 

See LBL-33304 

(39. national symposium of the American Vac- 
uum Society; Chicago, IL (United States); 
9-13 Nov 1992) 

See LBL-32203 

See UCRL-JC—110346 

(10. international symposium on high-energy spin 
physics; Nagoya (Japan); 9-14 Nov 1992) 

See ANL-HEP-CP-—93-06 

(6. international conference on megagauss mag- 
netic field generation and related topics; 
Albuquerque, NM (United States); 9-12 Nov 
1992) 

See LA-UR-92-3712 

See LA-UR-93-0047 

See LA-UR-93-0014 

See LA-UR-93-0045 

(14. low-level radioactive waste management 
conference; Phoenix, AZ (United States); 18- 
20 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


DE93007817 


DE93004112 
DE93003989 


OSTI; NTIS; INIS; GPO Dep. 

OST}; NTIS; INIS; GPO Dep. 

See WHC-SA-1756 

See WHC-SA-1667 

(1992 artificial neural networks in engineering 
conference; St. Louis, MO (United States); 
15-18 Nov 1992) 

See ANL-HEP-CP-93-01 

(Fall meeting of the American Geophysical 
Union; San Francisco, CA (United States); 7- 
11 Dec 1992) 

See WSRC-MS-92-342 

(Thermal performance of the exterior envelopes 
of buildings; Clearwater, FL (United States); 
7-10 Dec 1992) 

See LBL-31311 

(Materials Research Society (MRS) symposium; 
Boston, MA (United States); 2-6 Dec 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(17. annual Society of Photo-Optical Instrumen- 
tation Engineers (SPIE) international 
conference on infrared and millimeter wave 
sources; Pasadena, CA (United States); 14- 
18 Dec 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(National Aeronautics and Space Administration 
(NASA) technology 2002 conference; Balti- 
more, MD (United States); 1-3 Dec 1992) 

See KCP-613-5099 


DE93004115 
DE93004173 


DE93006738 MF-114 


DE93006729 MF-421 
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18:14236 
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18:12587 
18:13463 


18:11768 
18:12964 


18:12784 
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18:12655 
18:12866 
18:12625 
18:12807 
18:12806 
18:12258 
18:12863 


18:12980 


18:13729 
18:12307 


Source of GPO 
Availability Dep. 


(International laser safety conference on non- 
beam hazards; Cincinnati, OH (United 
States); 1-4 Dec 1992) 

See SAND-92-2422C 

(Superfund ‘92: hazardous materials control; 
Washington, DC (United States); 1-3 Dec 
1992) 

See ANL/EAIS/CP-77680 

(1992 EPRI workshop on PWSCC of Alloy 600; 
Orlando, FL (United States); 1-3 Dec 1992) 

See WAPD-T-—2998 

(American Society of Heating and Refrigerating, 
and Air Conditioning Engineers/Department 
of Energy (ASHRAE/DOE/BTECC) thermal 
performance of the exterior envelopes of 
buildings 5 conference; Clearwater Beach, 
FL (United States); 7-10 Dec 1992) 

See LBL-32782 

(Workshop on electro-weak symmetry breaking 
at colliding beam facilities; Santa Cruz, CA 
(United States); 11-12 Dec 1992) 

See SLAC-PUB-—6036 

(1992 international conference on lasers; Hous- 
ton, TX (United States); 7 Dec 1992) 

See LA-UR-93-289 

See LA-UR-93-330 

(International symposium on adhesion measure- 
ment of films and coatings; Cambridge, MA 
(United States); 5-7 Dec 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(17. symposium on fusion technology; Rome 
(Italy); 14-18 Dec 1992) 

See ETDE-IT-93-63 

See ETDE-IT-93-61 

(3. symposium on particles, strings and cosmol- 
ogy and the 16th Texas symposium on 
relativistic astrophysics conference; Berke- 
ley, CA (United States); 13-18 Dec 1992) 

See SLAC-PUB-6053 

(10. symposium on space nuclear power and 
propulsion; Albuquerque, NM (United 
States); 10-14 Jan 1993) 

See EGG-M-92493 

See PNL-SA-21137 

(31. American Institute of Astronautics and Aero- 
nautics (AIAA) aerospace sciences meeting; 
Reno, NV (United States); 11-14 Jan 1993) 

See AIAA-93-0821 

See DOE/ET/10815—204 

(Probabilistic safety assessment international 
topical meeting (PSA 93); Clearwater Beach, 
FL (United States); 27-29 Jan 1993) 

See ANL/CP-75953 

See ANL/CP—76086 

See BNL-48250 

See WSRC-MS—92-387-Rev.1 

See EGG-M-92256 

See EGG-M-92311 

See EGG-M-92265 

See WHC-SA-1542 

See WHC-SA-1560 

(Winter meeting of the American Society of 
Heating, Refrigeration and Air Conditioning 
Engineers (ASHRAE); Chicago, IL (United 
States); 23-27 Jan 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(72. Transportation Research Board meeting; 
Washington, DC (United States); 10-14 Jan 
1993) 

See ANL/ES/CP-77429 

See ANL/ES/CP-78570 
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18:13810 


18:13597 


18:14284 


18:13501 


18:14333 


18:13714 


18:13983 


Source of 
Availability 


See ANL/ES/CP-78674 

(26. Health Physics Society midyear topical 
meeting on environmental health physics; 
Coeur d’Alene, ID (United States); 24-28 Jan 
1993) 

OSTI; NTIS; INIS; GPO Dep. 

See LA-UR-92-3428 

See WHC-SA-1598 

(Specialist meeting on fuel-coolant interactions; 
Santa Barbara, CA (United States); 5-7 Jan 
1993) 

See ANL/RE/CP-78568 

(WasteTech '93; Marina del Rey, CA (United 
States); 14-15 Jan 1993) 

See ANL/EAIS/CP-76727 

(International Society for Optical Engineering 
(SPIE) conference; Los Angeles, CA (United 
States); 16-23 Jan 1993) 


‘See ANUCHM/CP-78537 


See BNL-48452 

See ANL/ER/CP-78668 
See LA-UR-93-362 
See LA-UR-93-370 
See LA-UR-93-0004 
See UCRL-JC—111452 
See LA-UR-93-0042 


OSTI; NTIS; GPO Dep. E 1.99: 


(2. semi-annual Office of Technical Development 
(OTD) information meeting; Houston, TX 
(United States); 26-28 Jan 1993) 

See ANL/CHM/CP-78502 

(17. annual conference on composites and ad- 
vanced ceramics; Cocoa Beach, FL (United 
States); 11-15 Jan 1993) 

See LA-UR-92-4391 

See ANL/MCT/CP-—76993 

OSTI; NTIS; GPO Dep. 

See DOE/ET/10815—203 

See ANUMCT/CP-77181 

(DOE Office of Technology Development meet- 
ing; Washington, DC (United States); 26-28 
Jan 1993) 

See LA-UR-92-4053 

(Simulating accelerator radiation environments 
workshop; Santa Fe, NM (United States); 11- 
15 Jan 1993) 

See SSCL-Preprint-192 

(16. nuclear physics symposium; Oaxtepec 
(Mexico); 5-8 Jan 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(Workshop on simulating accelerator radiation 
environments; Sante Fe, NM (United States); 
11-15 Jan 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(HIPAGS meeting; Cambridge, MA (United 
States); 14-17 Jan 1993) 

See LA-UR-93-161 

(1993 IEEE aerospace applications conference; 
Steamboat Springs, CO (United States); 31 
Jan - 6 feb 1993) 

See LA-UR-93-0027 

(Geographic information systems and their 
application in geotechnical earthquake engi- 
neering; Atlanta, GA (United States); 28 Jan 
1993) 

See WSRC-MS--93-017 

(Workshop on radiation protection toward the 


turn of the century; Paris (France); 11-13 Jan 
1993) 


OSTI; NTIS; INIS; GPO Dep. = 1.99: 
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Source of GPO Order 


Distribution 
Availability Dep. Number 


Category 


(Waste management '93; Tucson, AZ (United 
States); 28 Feb - 4 mar 1993) 

See RFP-4684 

See WSRC-MS—92-310 

See WSRC-MS—92-375 

(International symposium on air pollution; Mon- 
terrey (Mexico); 16-25 Feb 1993) 

See LA-UR-92-3655 

(Conference on smart structures and materials; 
Albuquerque, NM (United States); 1-4 Feb 
1993) 

See SAND-92-2918C 

(Annual meeting of the American Society of 
Photogrammetry and Remote Sensing; New 
Orleans, LA (United States); 16-18 Feb 1993) 

See WSRC-MS-92-435 

(8. human genome program contractor-grantee 
workshop; Santa Fe, NM (United States); 7- 
10 Feb 1993) 

See ORNL/M-2588 

(Safety analysis working group of the energy fa- 
cility contractors group; Augusta, GA (United 
States); 2-3 Feb 1993) 

See WSRC-MS—92-438 

(EPRI workshop on power plant cable condition 
monitoring; San Francisco, CA (United 
States); 9-11 Feb 1993) 

See SAND—92-2917C 

(2. international plasma symposium on world 
progress in plasma applications; Palo Alto, 
CA (United States); 9-11 Feb 1993) 

See UCRL-JC—112689 

(1. annual wireless power transmission confer- 
ence; San Antonio, TX (United States); 
23-25 Feb 1993) 

See SAND-92-1973C 

(205. American Chemical Society national meet- 
ing; Denver, CO (United States); 28 Mar - 2 
apr 1993) 

See SAND-9$2-2582C 

(American National Standards Institute (ANS!) 
X3 information processing systems meeting; 
Portland, OR (United States); 11 Mar 1993) 

See SAND-93-0086C 

(Vehicle thermal management systems; Colum- 
bus, OH (United States); 29 Mar - 1 apr 1993) 

OSTI; NTIS; GPO Dep. 

(NACE annual corrosion conference and materi- 
als performance and corrosion show; New 
Orleans, LA (United States); 7-12 Mar 1993) 

See WSRC-MS—92-391 

(6. national demand-side management confer- 
ence; Miami, FL (United States); 24-26 Mar 
1993) 

OSTI; NTIS; INIS; GPO Dep. 

(6. Society for Industrial and Applied Mathemat- 
ics (SIAM) conference on parallel processing 
for scientific computing; Norfolk, VA (United 
States); 21-24 Mar 1993) 

See LA-UR-93-302 

See LA-UR-93-303 

OSTI; NTIS; GPO Dep. 

See SAND—93-0164C 

OSTI; NTIS; INIS; GPO Dep. 

See ANL/MCS/CP-78727 

See ANL/MCS/CP-78728 

(Optical Society of America meeting on optical 
remote sensing of the atmosphere; Salt Lake 
City, UT (United States); 8-12 Mar 1993) 

See LA-UR-92-3500 
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(2. international conference on nuclear engineer- 
ing; San Francisco, CA (United States); 
21-24 Mar 1993) 

See WSRC-MS—92-291 

OSTI; NTIS; INIS; GPO Dep. 

See BNL-NUREG-48348 

(International reliability physics conference; At- 
lanta, GA (United States); 22-25 Mar 1993) 

See SAND-92-2067C 

(1993 international simulators conference on 
high performance computing; Arlington, VA 
(United States); 29 Mar - 1 apr 1993) 

See LA-UR-92-3468 

(1993 data compression conference; Snowbird, 
UT (United States); 30 Mar - 1 apr 1993) 

See LA-UR-92-4002 

(9. Institute of Electrical and Electronic Engi- 
neers conference on artificial intelligence for 
applications; Orlando, FL (United States); 1- 
5 Mar 1993) 

See ANL/CP-76967 

(13. capacitor and resistor technology sympo- 
sium: CARTS ‘93; Costa Mesa, CA (United 
States); 8-11 Mar 1993) 

See SAND-92-1981C 

See SAND-92-2103C 

See SAND-92-2120C 

(Numerical modeling for underground nuclear 
test monitoring symposium; Durango, CO 
(United States); 23-25 Mar 1993) 

See LA-UR-93-224 

(American Society of Testing and Materials 
(ASTM) meeting on glass transition; Atlanta, 
GA (United States); 4-5 Mar 1993) 

OSTI; NTIS; GPO Dep. 


(Meeting on nuclear plant instrumentation, con- 
trol and man-machine interface technologies; 
Oak Ridge, TN (United States); 18-21 Apr 
1993) 

OSTI; NTIS; INIS; GPO Dep. 

(5. topical meeting on robotics and remote sys- 
tems; Knoxville, TN (United States); 26-29 
Apr 1993) 

See PNL-SA-21588 

OSTI; NTIS; INIS; GPO Dep. 

See SAND-92-1604C 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See SAND—93-0099C 

See SAND—92-1630C 

OSTI; NTIS; GPO Dep. 

See SAND-93-0190C 

(International topical meeting on mathematical 
methods and supercomputing in nuclear ap- 
plications (M&C+SNA '93); Karlsruhe 
(Germany); 19-23 Apr 1992) 

OSTI; NTIS; INIS; GPO Dep. 

See LA-UR-93-180 

(International high-level radioactive waste man- 
agement conference; Las Vegas, NV (United 
States); 25-29 Apr 1993) 

See LA-UR-92-3375 
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See SAND-92-2790C 

See SAND-91-2038C 

(International American Society of Mechanical 
Engineers/ASES (ASME/ASES) joint solar 
energy conference; Washington, DC (United 
States); 4-9 Apr 1993) 

See NREL/TP—432-5071 

(2. international symposium in situ and on-site 
bioreclamation; San Diego, CA (United 
States); 5-8 Apr 1993) 

See LBL-33252 

(1993 joint Rocky Mountain Regional and Low 
Permeability Reservoirs symposium; Denver, 
CO (United States); 26-28 Apr 1993) 

See SAND-92-2745C 

(IEEE international conference on acoustics, 
speech, and signal processing; Minneapolis, 
MN (United States); 27-30 Apr 1993) 

See LA-UR-93-402 

(1993 space and earth science data compres- 
sion workshop; Snowbird, UT (United 
States); 2 Apr 1993) 

See LA-UR-93-299 

(International robots and vision conference; De- 
troit, MI (United States); 6-8 Apr 1993) 

See SAND-93-0113C 

(11. Society of Photo-Optical Instrumentation 
Engineering (SPIE) applications of artificial 
intelligence; Orlando, FL (United States); 12- 
16 Apr 1993) 

OSTI; NTIS; GPO Dep. 

(38. ASME international gas turbine and aero- 
engine congress and exhibition; Cincinnati, 
OH (United States); 24-27 May 1993) 

OSTI; NTIS; GPO Dep. 

(6. international symposium on interaction of non- 
nuclear munitions with structures; Panama 
City, FL (United States); 3-7 May 1993) 

See SAND—92-1948C 

See SAND—-93-0013C 

(Institute of Electrical and Electronics Engineers 
international conference on robotics and au- 
tomation; Atlanta, GA (United States); 2-7 
May 1993) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See SAND-92-2032C 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 
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exhibition; Rotterdam (Netherlands); 26-28 
May 1993) 

See LA-UR-92-4136 

(39. annual technical meeting of the Institute of 
Environmental Sciences; Las Vegas, NV 
(United States); 2-7 May 1993) 

See SAND—93-0331C 

(5. ASTM symposium on composite materials: 
fatigue and fracture; Atlanta, GA (United 
States); 4-6 May 1993) 

See RFP-4681 

(39. international instrumentation symposium; 
Albuquerque, NM (United States); 2-6 May 
1993) 


OSTI; NTIS; GPO Dep. E 1.99: DE93006731 MF-400 


ERA Vol. 18, No. 5 803 





CONF-930571— 
Report 
Number 


CONF-930571- 


CONF-930579— 


{ 
CONF-930580— 


1 
CONF-930584— 


1 
CONF-930585— 


1 
CONF-930586— 


1 

2 

3 
CONF-930587— 


1 
CONF-930588— 


1 

CPTH- 
A185.0892. 

CTA-IEAV-RP- 
036/88 
044/88 

CTH-HDR-P- 
91-11 

CTH-IEFT-PP_- 
1992-22 
1992-28 

CTH-OOK- 
92-03 


92-142 
92-143 
92-144 
92-145 
92-147 
92-149 
92-151 
92-155 
92-159 
92-161 
92-162 
92-165 
DL/SCI/TM- 
89E 
DOE- 
76-45/1-Rev.1 


804 ERA Vol. 18, No. 5 


Abstract 
Number 


18:12337 
18:13280 
18:13204 
18:13281 
18:13154 
18:13205 


18:12262 


18:13436 


18:13123 


18:13808 


18:13290 
18:13170 
18:13555 


18:14791 


18:13649 
18:14133 


18:14271 
18:14272 


18:12367 


18:14536 
18:14537 


18:12304 
18:14349 


18:14204 
18:14205 
18:14252 
18:14206 
18:14207 
18:14253 
18:14208 
18:14163 
18:14209 
18:13617 
18:14118 
18:14210 
18:13618 


18:13559 


18:14023 


Source of GPO Order 
Availability Dep. Number 


(183. Electrochemical Society meeting; Hon- 
olulu, Hi (United States); 16-21 May 1993) 
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(12. Royal Aeronautical Society/American Insti- 
tute of Aeronautics and Astronautics 
(RAS/AIAA) aerodynamic decelerator sys- 
tems technical conference; London (United 
Kingdom); 10 May 1993) 

See SAND-92-2282C 

(ANTEC ‘93/Society of Plastics Engineers meet- 
ing; New Orleans, LA (United States); 9-13 
May 1993) 

See LA-UR-92-3668 

(2. USA/CIS joint conference on environmental 
hydrology and hydrogeology; Washington, 
DC (United States); 16-29 May 1993) 

See LA-UR-92-3414 

(Quantum electronics and laser science confer- 
ence; Baltimore, MD (United States); 2-7 
May 1993) 
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(13. international conference on distributed com- 
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18:11666 
18:11667 
18:11668 
18:11788 
18:11789 
18:11790 
18:11791 
18:13299 
18:11792 
18:13300 
18:11706 
18:13301 
18:12321 
18:13302 
18:11669 
18:11670 
18:11671 
18:11672 
18:11673 
18:11674 
18:11675 
18:11676 
18:12322 
18:11677 
18:11678 


18:12323 
18:12324 


18:12325 
18:11707 
18:12329 
18:12326 
18:12327 
18:12328 
18:13303 


18:11679 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 


E 1.99: 


Order 
Number 
DES3008036 
DE93007623 


DE93008180 
DE93008539 


DE93008393 
DE93006432 
DES93006486 
DE93008092 
DE93009670 
DE93007475 
DE93008090 
DE93009687 
DE93008549 
DES93008385 
DES93007562 
DE93008536 
DE93008384 
DE93009688 
DE93008383 
DE93008548 
DE93008537 
DE93008037 
DE93008091 
DE93008947 
DE93007942 
DE93007944 
DE93007941 
DE93007945 
DE93007946 
DE93007943 
DES93008189 
DE93006476 
DE93007561 
DE93008945 


DE92018441 
DE93008105 


DE93008104 
DE93007479 
DE93008103 
DE93008100 
DE93008101 
DE93008102 
DE93008099 


DES93009685 


DOE/PC/90305— 


Distribution 
Category 
MF-113 
MF-113 


MF-105 
MF-105 


MF-104 
MF-113 
MF-113 
MF-113 
MF-108 
MF-113 
PC-108 
MF-104 
MF-104 
MF-104 
MF-104 
MF-104 
MF-102 
MF-104 
MF-113 
MF-113 
MF-113 
MF-108 
MF-105 
MF-108 
PC-108 
PC-108 
PC-108 
PC-108 
PC-108 
PC-108 
MF-108 
MF-109 
MF-109 
PC-108 


MF-108 
MF-108 


MF-108 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 


MF-113 
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DOE/PC/90305— 


Report 
Number 


T9 
DOE/PC/90309— 


9 
DOE/PC/90364— 
T4 
T5 
DOE/PC/90547— 
Ts 
T9 
DOE/PC/91041— 
TS 
DOE/PC/91047— 
T2 
DOE/PC/91053— 
T2 
DOE/PC/91164— 
T1 
DOE/PC/91280— 
Té 
DOE/PC/91283— 
T5 
DOE/PC/91285— 
4 
DOE/PC/91287— 
a 
DOE/PC/3$1291— 
TS 
Té6 
DOE/PC/91292-— 
T5 
DOE/PC/91293— 
T1 
DOE/PC/91294— 


DOE/PC/91296— 
5 
DOE/PC/91297- 
T2 
DOE/PC/91300-— 
T3 
T4 
5 
DOE/PC/91301- 
5 
DOE/PC/91303— 
4 
DOE/PC/91304— 
T3 
T4 
DOE/PC/91305— 
4 


DOE/PC/91306— 
4 
DOE/PC/91308— 
5 
DOE/PC/91311— 
TS 
DOE/PC/91344— 
T2 
DOE/PC/92111-— 
T1 
DOE/PC/92122- 
T1 
DOE/PC/92156— 
T1 
DOE/PC/92196— 
T1 
DOE/PC/92527— 
T1 
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Abstract 
Number 


18:12330 
18:11746 


18:12418 
18:12419 


18:11793 
18:11794 


18:11680 


18:11708 


18:11681 


18:11630 


18:11631 


18:11709 


18:11710 


18:11682 


18:11683 
18:11684 


18:11795 
18:13736 
18:11796 
18:11797 
18:11798 
18:11711 
18:11767 
18:11685 
18:11686 
18:11687 
18:11688 
18:11712 


18:13304 
18:13305 


18:11799 
18:11747 
18:11800 
18:11713 
18:12420 
18:13306 
18:11689 
18:11632 
18:12387 


18:11690 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE93008097 
DE93009683 


DE93008094 
DE93008095 


DE93005989 
DE93009693 


DE93008093 
DE93009694 
DE93008106 
DE93007671 
DE93009699 
DE93009657 
DE93007564 
DE93009684 


DE93006479 
DE93009655 


DE93009654 
DE93008107 
DE93009672 
DE93008934 
DE93009673 
DE93009659 
DE93008190 
DE93008108 
DE93008109 
DE93008120 
DE93009679 
DE93008124 


DE93008122 
DE930081 23 


DE93009658 
DE93007480 
DE93009680 
DE93008191 
DE93008125 
DE93009707 
DE93009706 
DE93009656 
DE93009704 


DE93008533 


Distribution 
Category 


MF-113 
MF-105 


MF-105 
MF-105 


MF-104 
MF-104 


MF-108 
MF-113 
MF-108 
MF-104 
MF-102 
MF-102 
MF-113 
MF-108 


MF-108 
MF-108 


MF-104 
MF-108 
MF-113 
MF-113 
MF-113 
MF-113 
MF-117 
MF-108 
MF-108 
MF-108 
MF-102 
MF-102 


MF-108 
MF-108 


MF-102 
MF-105 
MF-104 
MF-113 
MF-105 
MF-125 
MF-108 
MF-104 
MF-111 


MF-108 





Report 
Number 


DOE/PC/$2532- 
T2 

DOE/PC/92535— 
T1 

DOE/PC/92540- 
T1 

DOE/PC/92543— 
T1 

DOE/PC/92547— 
1 

DOE/RL- 
88-27-Rev.2-Vol.1 


91-61 
92-16 
DOE/RW- 
0051/Rev.2 
0307P-6 
0307P-7 
0403 
DOE/RW/00244— 
en 
DOE/S— 
0103P 
DOE/SF/19168— 
T1 
DOE/ST- 
0005P 
DOE/UMTRA- 
0141-0000 
050130-0000 
050507-0000 
050510-0000-Rev.1- 
Vol.1 
050510-0000-Rev.1- 
Vol.2 
050510-0000-Rev.1- 
Vol.3 
050510-CARD 
050512-0000 
050512-0000-App.B- 
Attach.3 
050512-0000-Attach.2 
050516-0000-Vol.1 
050516-0000-Vol.3 
400661-0000 
400669-0000 
DOE/WIPP- 
91-005-Vol.1-Rev.3 
91-005-Vol.11-Rev.3 
91-005-Vol.12-Rev.3 
91-005-Vol.2-Rev.3 
91-005-Vol.3-Rev.3 
91-005-Vol.4-Rev.3 
91-005-Vol.5-Rev.3 
92-025 


DPSPU- 
82-272-103 
86-25-1-Rev. 

DPST- 

82-789 
83-209 
87-325 
87-536 

DPSTM-— 
100-CRIT-85 
160 
160-Add.1 

DPSTS-NiIM— 
85 


Abstract 
Number 


18:11691 
18:12421 
18:13457 
18:11633 
18:11634 
18:12031 


18:12228 
18:12229 


18:12032 
18:12034 
18:12035 
18:12036 


18:12033 
18:12890 
18:12891 
18:12915 


18:12230 
18:12231 
18:12232 
18:12233 


18:12234 
18:12235 


18:12236 
18:12237 
18:12238 


18:12239 
18:12240 
18:12241 
18:13883 
18:12242 


18:12037 
18:12042 
18:12043 
18:12038 
18:12039 
18:12040 
18:12041 
18:12044 


18:11980 
18:12217 


18:12797 
18:12045 
18:12798 
18:12701 


18:12799 
18:12872 
18:12873 


18:12243 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI (Free of Charge); INIS 
OSTI; NTIS; INIS; GPO Dep. 
OSTI (Free of Charge); INIS 
INIS; OSTI (Free of Charge) 


OSTI; NTIS; iNiS; GPO Dep. 
OSTI (Free of Charge) 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


See WSRC-TM-90-005 
See WSRC-TM—90-005-Add.1 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


m 
a ok ok ok —_ 
© 
A 


8888 


= 


888 8 


mmmmmmmm mmmm im mmm m m mmmm 
ie ah mile gk cal 


we ek ek ok at ot ot 


mm 


8888 88 


ma 
© 
© 


88888838 8888s 


Order 
Number 


DE93009691 
DE93008207 
DE93008208 
DE93009702 
DE93009676 
DE92019987 


DE93006527 
DE93007777 


T193007533 
DE93005088 
T193007535 
T19300861 1 


DE93009381 
TI93005942 

DE93006276 
DE93003623 


DE93008954 
DE93008959 
DE93008957 
DE93009101 


DE93008953 
DE93009025 


DE93009100 
DE93009143 
DE93009146 


DE93009145 
DE93009137 
DE93009139 
DES93008955 
DE93008966 


DE93008739 
DE93008744 
DE93008750 
DE93008740 
DE93008741 
DE93008742 
DE93008743 
DE93007519 


DE93003181 
DE93003643 
DE93005528 
DE93003184 
DE93004436 
DE93004435 


DE93005527 


DE93004957 


DPSTS-NIM— 


Distribution 
Category 


MF-108 
MF-104 
MF-117 
MF-102 
MF-102 


MF-721; 
MF-630 
MF-630 
MF-902 


MF-814 
MF-814 
MF-800 


MF-812 
MF-900 
MF-126 
MF-400 


MF-902 
MF-903 
MF-902 
MF-902 


MF-902 
MF-902 


MF-902 
MF-902 
MF-902 


MF-903 
MF-902 
MF-902 
MF-902 
MF-902 


MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-940; 
MF-902 


MF-707 
MF-702 


MF-707 
MF-703 
MF-706 
MF-706 


MF-700 


MF-706 
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DPSTSA- 


Report 
Number 


DPSTSA- 
100-1-Del. Ver. 

DPW- 
53-1005 
53-1019 
53-1033 
53-1042 
53-1043 
53-1053 
53-1054 
53-1065 
53-1078 
53-1100 
53-1102 
53-1103 
53-1104 
53-1149 
53-1163 
53-1167 
53-1173 
53-1174 
53-1183 
53-1193 
53-1270 
53-1383 
53-171 
53-173 
53-178 
53-204 
53-239 
53-321 
53-345 
53-359 
53-365 
53-382 
53-383 
53-442 
53-461 
53-464 
53-465 
53-516 
53-553 
53-577 
53-602 
53-628 
53-677 
53-713 
53-729 
53-738 
53-744 
53-784 
53-806 
53-808 
53-825 
53-830 
53-831 
53-840 
53-870 
53-877 
53-893 
53-900 
53-904 
53-936 
53-942 
53-958 
53-977 
53-994 
6806 
6811 
6833 
6887 
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Abstract 
Number 


18:12800 


18:12732 
18:12681 

18:12244 
18:12663 
18:12664 
18:12733 
18:12734 
18:12735 
18:12736 
18:12737 
18:12738 
18:12805 
18:12739 
18:12740 
18:12741 

18:12742 
18:12743 
18:12744 

18:12745 
18:12746 
18:12747 
18:12748 
18:12702 
18:12703 

18:12704 
18:12705 
18:12660 
18:13466 
18:12706 
18:11897 
18:12801 

18:11898 
18:12707 
18:12708 
18:12802 
18:12709 
18:12710 
18:12711 

18:12712 
18:12713 
18:12714 
18:12715 
18:12803 
18:12716 
18:12717 
18:12718 
18:12719 
18:12720 
18:12721 

18:12722 
18:12723 
18:12724 
18:12725 
18:12726 
18:12727 
18:12728 
18:11899 
18:12729 
18:12661 

18:12662 
18:12730 
18:12433 
18:12804 
18:12731 
18:12749 
18:12750 
18:12751 
18:12752 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


S 
v 


m 
— 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OST; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


(it ey Sl, ili, fll, fl, fs 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
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OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


SSessesssssseesssssssssssess 


Order 
Number 


DE93004885 


DE93006638 
DE93007130 
DE93007135 
DES3007566 
DE93007567 
DE93007568 
DE93007569 
DE93007570 
DE93007571 

DE93007572 
DE93007573 
DE93007132 
DE93007574 
DE93007575 
DE93007845 
DE93007846 
DE93007847 
DE93007848 
DE93007849 
DE93007851 

DE93006645 
DE93007131 

DE93005228 
DE93004347 
DE93004350 
DE93004346 
DE93007133 
DE93004341 

DE93006052 
DE93006054 
DE93005229 
DE93005230 
DE93005231 

DE93006241 

DE93006240 
DE93006239 
DE93006238 
DE93006237 
DE93006204 
DE93005424 
DE93005423 
DE93007134 
DE93005223 
DE93005222 
DE93004968 
DES93004969 
DE93004967 
DE93006048 
DE93006047 
DE93006046 
DE93006045 
DE93005636 
DE93005418 
DE93005634 
DE93005631 

DE93005630 
DE93005628 
DE93004290 
DE93006636 
DE93006639 
DE93006640 
DE93006644 
DE93007126 
DE93007128 
DE93004962 
DE93004961 
DE93004678 
DE93004674 


Distribution 
Category 


MF-700 


MF-700 
MF-700 
MF-700 
MF-706 
MF-700 
MF-706 
MF-706 
MF-700 
MF-700 
MF-700 
MF-706 
MF-700 
MF-706 
MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-706 
MF-700 
MF-700 
MF-700 
MF-706 
MF-706 
MF-700 
MF-707 
MF-700 
MF-700 
MF-700 
MF-700 
MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-703 
MF-700 
MF-704 
MF-700 
MF-704 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-704 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 





Report 
Number 


6922 
DTH-LV- 
92-4(2.Ed.) 
ECN-C- 
92-045 
92-046 
92-049 
92-056 
ECN-+ 
92-032 
ECN-RX- 
91-038 
91-039 
91-041 
91-078 
91-089 
92-014 
92-015 
92-018 
92-020 
92-022 
92-024 
92-033 
92-045 
EDF- 
92-NB-00028 
92-NB-00029 
92-NB-00030 
92-NB-00031 
92-NV-00010 
EDF-R- 
92-NB-0026 
92-NI-B-0018 
92-NI-B-0020 
92-NI-B-0021 
92-NI-B-0023 
92-NI-B-0024 
92-NI-B-0025 
92-NI-J-0003 
EGG- 
10617-2154 
2665 
2692 
EGG-APO- 
10531 


EGG-COpP- 
10620(1-93) 

EGG-EP- 
10295 
10500 


EGG-FSP-— 
10609 

EGG-M- 
91534 
92057 
92256 
92265 
92311 
92493 

EGG-NE- 
9904 


EGG-PHY- 
10389 
9881 


EGG-WTD-— 
10468 


Abstract 
Number 


18:12753 
18:12360 


18:12046 
18:12047 
18:14658 
18:12048 


18:14350 


18:14659 
18:14660 
18:14274 
18:12609 
18:12665 
18:13173 
18:14661 
18:12666 
18:13174 
18:14275 
18:12049 
18:12667 
18:13175 


18:12467 
18:12468 
18:12469 
18:12470 
18:12902 


18:12471 
18:12578 
18:12472 
18:12473 
18:12474 
18:12475 
18:12476 
18:12477 


18:13787 
18:12847 
18:12856 


18:14088 


18:14783 


18:13049 
18:13006 


18:14662 


18:12916 
18:13052 
18:12625 
18:12806 
18:12807 
18:12587 


18:12610 


18:13620 
18:12280 


18:14704 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5818 
See NUREG/CR-5964 


OSTI; INIS; NTIS (documentation only); ESTSC 
(complete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


-—_ 


m mmmmmm m mm m 
—_~ —_ et eet et —_ wh af : 
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mm 
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Order 
Number 


DES93004349 
DE93769880 


TI93618565 
TI93618566 
TI93618864 
TI93618567 


T1I93619952 


T193618873 
7193618874 
T1938618704 
T193619415 
T193619424 
TI93618092 
T193618885 
T193618418 
T1I93618693 
T193619811 
T1I93618551 
T193618419 
TI93618082 


T1I93619436 
Ti93619437 
T193619438 
T1I93619439 
7193619334 


T193619431 
TI93619458 
Ti93619432 
T193619433 
T1I93618453 
T193619434 
7193619435 
TI93618454 


DE93007551 


DE93007222 


DE93007227 


DE93005239 
DE93007224 


DE93007044 


DE93007644 
DE93005185 
DE93005191 
DE93005187 
DE93005189 
DE930051 84 


DE93006861 


DE93005259 
DE93006862 


DE93007147 


EGG-WTD- 


Distribution 
Category 


MF-704 


MF-505; 
MF-506 


MF-505 


MF-333 
MF-334; 
MF-333 


MF-420 


MF-333 
MF-528 
MF-520 
MF-520 
MF-520 
MF-528 


MF- 
1015 


MF-706 
MF- 
1006 


MF-900 
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ENEA-RT-AMB— 


Report 
Number 


ENEA-RT-AMB— 

91-19 
ENEA-RT-DISP— 

90-03 
ENEA-RT-ENERG— 

91-03 

91-04 
ENEA-RT-INN— 

90-63 

90-65 

91-05 

91-08 

91-22 

91-23 

91-24 

91-26 

91-28 

91-30 


92-11 
ENEA-RT-NUCL-— 

91-03 

91-28 

91-31 
ES/ER/TM-— 


816 ERA Vol. 18, No. 5 


Abstract 
Number 


18:13684 
18:13986 


18:12335 
18:12976 


18:13473 
18:14168 
18:13467 
18:13081 
18:13519 
18:13520 
18:13521 
18:14784 
18:13474 
18:14048 
18:13220 
18:13475 
18:14169 
18:13221 
18:14785 
18:13522 
18:13476 
18:13523 
18:13477 
18:14486 
18:14083 
18:13478 
18:13082 
18:13524 


18:12281 
18:14663 
18:14542 


18:12245 
18:14089 


18:14631 
18:13589 
18:13547 
18:13590 
18:13514 
18:13604 


18:12050 
18:14031 


18:13884 
18:12808 
18:12877 
18:12331 

18:12878 
18:12879 
18:13479 
18:14543 
18:12388 
18:14544 
18:13525 
18:13480 
18:14545 
18:14313 
18:12977 
18:13222 
18:13987 
18:14546 
18:14664 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); INIS 


See LBL-32285 
See LBL-32549 
See LBL-33359 
See LBL-33360 
See LBL-33411 
See LBL-33479 


OSTI; NTIS; INIS; GPO Dep. 
See DOE/ER/14207—2 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE93769349 
DE93769387 


DE93769370 
DE93769325 


DE93769378 
DE93769384 
DE93769327 
DE93769354 
DE93769375 
DE93769377 
DE93769374 
DE93769371 
DE93769326 
DE93769376 
DE93769323 
DE93769324 
DE93769385 
DE93769348 
DE93769366 
DE93769380 
DE93769393 
DE93769386 
DE93769355 
DE93769409 
DE93769390 
DE93769394 
DE93769367 
DE93769379 


DE93769411 
DE93774318 
DE93769413 


DE93002873 


7193617274 


DE93006800 


DE93769318 
DE93769372 
DE93769319 
DE93769320 
DE93769321 

DE93769322 
DE93769373 
DE93769381 

DE93769346 
DE93769382 
DE93769383 
DE93769388 
DE93769389 
DE93769391 
DE93769350 
DE93769351 
DE93769392 
DE93769395 
DE93769396 





Report 
Number 


93-52 
93-53 
93-54 
93-55 
93-56 
93-57 
93-58 
93-59 
93-60 
93-61 
93-62 
93-63 
93-64 
93-65 
93-66 
93-67 
93-68 
93-69 
93-73 
93-76 
ETDE-mf- 
93768748 
93768750 
93768752 
93768758 
93768759 
93768793 
93769205 
93769206 
93769220 
93769284 
93771742 
93771743 
93771745 
93771806 
93771807 
93771911 
93771947 
ETSU-B- 
1315 
ETSU-G— 
146 
ETSU-S— 
1160/11 
1160/25 


1160/SBS/11 
1160/SBS/25 


1213 
1342 
ETSU-TID— 
4106 
EUR- 

14005/1 
14065 
14100 
14111 
14153 
14171 
14179 
14185 
14196 
14352 
14478 
14492 
14494 
14498 
14524 
14543 
14568 
14598 
14710 


Abstract 
Number 


18:13258 
18:14665 
18:14547 
18:12371 
18:14666 
18:13481 
18:12051 
18:12372 
18:13482 
18:14667 
18:14668 
18:14669 
18:14548 
18:14549 
18:13223 
18:11981 
18:14550 
18:14551 
18:13016 
18:13483 


18:12422 
18:11635 
18:13176 
18:12350 
18:12983 
18:13737 
18:12934 
18:12945 
18:12940 
18:13177 
18:11748 
18:11749 
18:11692 
18:14701 
18:13738 
18:12895 
18:12946 


18:12299 
18:12364 


18:12351 
18:12352 
18:12353 
18:12354 
18:12355 
18:12356 


18:12370 


18:12626 
18:13083 
18:12052 
18:12053 
18:12579 
18:12054 
18:12809 
18:12055 
18:12651 
18:12056 
18:12057 
18:13060 
18:13416 
18:12435 
18:12627 
18:12597 
18:12478 
18:12058 
18:12903 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE93769352 
DE93769397 
DE93769398 
DE93769353 
DE93769399 
DE93769400 
DE93769401 
DE93769368 
DE93769402 
DE93769403 
DE93769404 
DE93769405 
DE93769406 
DE93769407 
DE93769369 
DE93769408 
DE93769410 
DE93769412 
DE93774283 
DE93774302 


DE93768748 
DE93768750 
DE93768752 
DE93768758 
DE93768759 
DE93768793 
DE93769205 
DE93769206 
DE93769220 
DE93769284 
DE93771742 
DE93771743 
DE93771745 
DE93771806 
DE93771807 
DE93771911 
DE93771947 


DE93769690 
DE93769685 


DE93769682 
DE93769683 
DE93769680 
DE93769681 
DE93769684 
DE93769687 


DE93769693 


7193619417 
T193618057 
TI93619583 
TI93619572 
TI93618506 
TI93619584 
TI93618455 
T1I93619585 
TI93619420 
TI93619586 
T193619587 
TI93618052 
T193619377 
TI93618422 
T193619298 
T1I93619606 
7193621072 
TI93619588 
TI93618261 


EUR- 


Distribution 
Category 
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EUR- 


Report 
Number 


14712 
14713 
EUR-CEA-FC- 
1458 
1466 
1470 
FCR- 
10498 
10669 
10836 
10999 
12145 
12292 
9919 
FE-MIT- 
89773-11 
92111-1 
FEL 
2105 
2157 
2164 
FEMP/SUB- 
052 
FNAL/C- 
92/365 
92/378 
FRCEA-TH- 
373 
374 
375 
376 
377 
FRNC-TH- 
3725 
Fu- 
92-7 
92-8 
92-9 
92-14 
FZR- 
92-08 
92-11 
Gic- 
2787-4 
GA-A- 
21064 
GANIL-A- 
91-05 
91-06 
92-09 
92-10 
92-11 
92-12 
92-13 
92-14 
GANIL-R- 
92-12 


Abstract 
Number 


18:12904 
18:12905 


18:14566 
18:14670 
18:14573 


18:12968 
18:12969 
18:12970 
18:12971 
18:12972 
18:12974 
18:12967 


18:11668 
18:13306 


18:12628 
18:14314 
18:14351 


18:12246 


18:14230 
18:14214 


18:13084 
18:14124 
18:13927 
18:14125 
18:12580 


18:13085 


18:13458 
18:13017 
18:12362 
18:13018 


18:13345 
18:13621 


18:12411 
18:14672 


18:13561 
18:13562 
18:13503 
18:13563 
18:13564 
18:13565 
18:13566 
18:13567 


18:13622 
18:12227 


18:12022 
18:12023 


18:13739 
18:13885 


18:11881 
18:11882 


18:14019 
18:13224 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/MC/24221-3245 
See DOE/MC/24221-3246 
See DOE/MC/24221-3247 
See DOE/MC/24221-3248 
See DOE/MC/24221-3249 
See DOE/MC/27393-—31 80 
See DOE/MC/24221-3244 


See DOE/PC/89773-T3 
See DOE/PC/92111-T1 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 


See LBL-—33320 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/PC/88851-T3 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
See DOE/ID/12584~101 


See DOE/ID/12584—125-Vol.1 
See DOE/ID/12584—125-Vol.2 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; INIS 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


T193618262 
T193618282 


TI93618834 
T193617879 
T193617841 


T193621031 
T1I93621499 
T1I93621503 


DE93002943 


DE93006839 


TI93618071 
T193619711 
T193619289 
7193619715 
TI93621123 


T193618068 


DE93770009 
DE93770010 
DE93770011 
DE93770012 


DE93769015 
DE93768817 


DE93005847 


T1I93618364 
T1I93618365 
T193618354 
TI93618366 
TI93618367 
T193618368 
T1I93618369 
T193618370 


T193618529 


DE93768848 
DE93768737 


TI93006545 
DE93007642 


DE93768736 
DE93768847 


Distribution 
Category 





Report 
Number 


16/92 
2/92 
28/90 
6/92 
GSF-TL- 
15/90 
16/92 
19/92 
22/92 
3/92 
GSE 
92-02 
92-19 
92-21 
92-25 
92-26 


92-67 (prepr.) 
92-68(prepr.) 


GTFR- 
105 
106 

GTK-YST-— 
79 

HD-PY- 
92/12 

HM-B- 
500 

HW- 
10559 
13435 
19281 
23082 
25082 
25620 
25656 
30401-Vol.1 
31130 
57433 
58711-Del. 
59079-Del. 
59434-Del. 
62899 
64122 
65935-Del. 
67254 
68350 
68712 
69051 
69408 
69822 
7-4672 
70165 
70182 
70588 
70658-Del. 
70872 
71222 
71535 
71577 
71921 
72142 
72551 
72902 
73193 
73202 
73525 
73884 
74151 
74153 
74505 
74522 


Abstract 
Number 


18:12079 
18:13788 
18:12080 
18:12067 


18:12080 
18:12067 
18:13224 
18:12079 
18:13788 


18:14315 
18:13623 
18:13988 
18:13624 
18:14316 
18:14291 
18:14404 


18:14576 
18:14577 


18:13889 
18:14215 
18:14705 


18:12668 
18:12669 
18:12755 
18:12756 
18:12670 
18:12757 
18:12758 
18:12759 
18:12682 
18:12760 
18:11946 
18:11947 
18:11948 
18:11900 
18:12761 

18:11949 
18:11901 

18:11902 
18:11903 
18:11950 
18:11904 
18:11905 
18:12754 
18:11906 
18:11951 

18:11952 
18:11907 
18:11908 
18:11909 
18:11910 
18:11953 
18:11911 

18:11912 
18:11954 
18:11913 
18:11955 
18:11914 
18:11956 
18:11957 
18:11958 
18:11915 
18:11959 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 


See GSF-28/90 
See GSF-6/92 
See GSF-13/92 
See GSF—16/92 
See GSF—2/92 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


ak ek ek ok ot otk 


Order 
Number 


DE93769068 
DE93771665 
DE93768891 
DE93768804 


DE93769043 
DE93768801 
DE93771758 
DE93768894 
DE93768862 
DE93768861 
DE93769311 


DES93006550 
DE93008144 


T193620738 
DE93768849 
DE93768846 


DE93006682 
DE93006683 
DES93006699 
DE93006700 
DE93006701 
DE93006702 
DE93006703 
DE93006706 
DE93006843 
DE93006710 
DE93006711 
DE93006712 
DE93006713 
DE93006849 
DE93005662 
DE93006714 
DE93006852 
DE93006854 
DES3006848 
DE93006855 
DE93006856 
DE93008441 
DE93006681 
DE93008442 
DE93008443 
DE93008444 
DE93006720 
DE93008445 
DE93008446 
DE93008447 
DE93008448 
DES93008449 
DE93008450 
DES93008792 
DE93008453 
DE93009169 
DE93009170 
DES93008454 
DE93008455 
DE93007980 
DE93007981 
DE93007982 


HW- 


Distribution 
Category 


MF-500 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-520 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-711 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-510 
MF-510 
MF-500 
MF-500 
MF-500 
MF-50C 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 


MMMM M MMMM MMMM MMMM MMMM MMMM MMMM 
SSSSSSSSSSSSSSSSSSSSSSBSSBsssesssssssssssss 


eh ek ek ech ek wh eh eh eh th eh eh eth eh eh eh th eh eh ed eh eh eh ed ed tt eh th eh eh eh eh eh od ot ot ot 


18:11916  OSTI; NTIS (US Sales Only); GPO Dep. DE93007983 MF-500 
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HW- 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


d 
$ 


74804 18:11960  OSTI; NTIS (US Sales Only); GPO Dep. 
74813 18:11917 OSTI; NTIS (US Sales Only); GPO Dep. 


( DE93007984 MF-500 
( 

75127 18:11918  OSTI; NTIS (US Sales Only); GPO Dep. 
( 
( 


DE93007985 MF-500 
DE93009171 MF-500 
DE93007986 MF-500 
DE93007987 MF-510 
DE93007063 MF-500 
DE93007065 MF-500 
DE93007988 MF-500 
DE93008458 MF-500 
DE93008459 MF-500 
DE93008460 MF-500 
DE93007070 MF-500 
DE93007072 MF-500 
DE93007074 MF-500 
DES3007075 MF-500 
DE93007078 MF-500 
DE93008461 MF-500 
DE93007079 MF-500 
DE93008580 MF-500 
DE93008581 MF-510 
DE93008582 MF-500 
DE93008583 MF-510 
DE93008585 MF-500 
DE93008586 MF-500 
DE93008587 MF-500 
DE93008588 MF-500 
DE93008589 MF-500 
DE93008591 MF-500 
DE93008592 MF-500 
DE93008593 MF-500 
DE93008601 MF-500 
DE93008594 MF-500 
DES3008602 MF-500 
DE93008603 MF-501 
DE93008604 MF-500 
DE93008605 MF-500 
DE93008606 MF-500 


75376 18:11919 | OSTI; NTIS (US Sales Only); GPO Dep. 
75470 18:11961 | OSTI; NTIS (US Sales Only); GPO Dep. 
75625 18:11920  OSTI; NTIS (US Sales Only); GPO Dep. 
75925 18:11921 OSTI; NTIS (US Sales Only); GPO Dep. 
); 


76315 18:11922 OSTI; NTIS (US Sales Only); GPO Dep. 


76848 18:11962 OSTI; NTIS (US Sales Only); GPO Dep. 
77046 18:11923  OSTI; NTIS (US Sales Only); GPO Dep. 
77709 18:11924  OSTI; NTIS (US Sales Only); GPO Dep. 
78052 18:11925 OSTI; NTIS (US Sales Only); GPO Dep. 
78420 18:11926 | OSTI; NTIS (US Sales Only); GPO Dep. 

( 

( 

( 


78758 18:11927 OSTI; NTIS (US Sales Only); GPO Dep. 
79046 18:11928 | OSTI; NTIS (US Sales Only); GPO Dep. 
79377 18:11929 | OSTI; NTIS (US Sales Only); GPO Dep. 
79480 18:11963  OSTI; NTIS (US Sales Only); GPO Dep. 
79726 18:11930 | OSTI; NTIS (US Sales Only); GPO Dep. 
79999 18:11931 OSTI; NTIS (US Sales Only); GPO Dep. 
80243 18:11964 | OSTI; NTIS (US Sales Only); GPO Dep. 
80560 18:11932  OSTI; NTIS (US Sales Only); GPO Dep. 
80672 18:11965 | OSTI; NTIS (US Sales Only); GPO Dep. 
81078 18:11966  OSTI; NTIS (US Sales Only); GPO Dep. 
81472 18:11933  OSTI; NTIS (US Sales Only); GPO Dep. 
82001 18:11934 | OSTI; NTIS (US Sales Only); GPO Dep. 
82089 18:11967 OSTI; NTIS (US Sales Only); GPO Dep. 
82428 18:11935  OSTI; NTIS (US Sales Only); GPO Dep. 
83102 18:11968  OSTI; NTIS (US Sales Only); GPO Dep. 
83445 18:11936  OSTI; NTIS (US Sales Only); GPO Dep. 
83508 18:11969  OSTI; NTIS (US Sales Only); GPO Dep. 
83820 18:11937 | OSTI; NTIS (US Sales Only); GPO Dep. 
83876 18:11970 | OSTI; NTIS (US Sales Only); GPO Dep. 
84291 18:11938  OSTI; NTIS (US Sales Only); GPO Dep. 
84354 18:11971 | OSTI; NTIS (US Sales Only); GPO Dep. 
84474 18:11939  OSTI; NTIS (US Sales Only); GPO Dep. 
84529 18:11940 | OSTI; NTIS (US Sales Only); GPO Dep. 
84591 18:11941 | OSTI; NTIS (US Sales Only); GPO Dep. 

IAEA-AL- 
060 18:12081  OSTI; NTIS (US Sales Only); INIS TI93619569 
069 18:11972  OSTI; NTIS (US Sales Only); INIS T193619039 

IAEA-CN- 


56/B-3-2 18:14695 See UCRL-JC—110277 
IAEA-INFCIRC— 


2(Rev.42)E/F/R/S 18:14706  OSTI; NTIS (US Sales Only); INIS T193618629 
209(Rev.1/Mod.1/Add.1) 18:12278  OSTI; NTIS (US Sales Only); INIS TI93619629 


Mmmm mmmMMM MMM MM MMMM MM MMMM mM MMmmmmmm 
ee ee ee ek eth eh mh eh mh eh wh eh eh eth eh eh eh eh eh eh eh eh th eh eh eh eh eh et td ed ot mh 


SSSSSeSSeSeesessssssssssssssssssessss 


293(Mod.1) 18:12269 OSTI; NTIS (US Sales Only); INIS T1938619636 
413 18:12270 OSTI; NTIS (US Sales Only); INIS Ti93619637 
415 18:12271 OSTI; NTIS (US Sales Only); INIS TIS3619638 
417(E/F/R/S) 18:14814 | OSTI; NTIS (US Sales Only); INIS T1938617629 
IAEA-NDS— 
0(rev.93/3) 18:14809 OSTI; NTIS (US Sales Only); INIS TI93619641 
0(suppl.rev.93/3) 18:14810 | OSTI; NTIS (US Sales Only); INIS T193619642 
114 18:14285 OSTI; NTIS (US Sales Only); INIS TI93619880 
139 18:14317 OSTI; NTIS (US Sales Only); INIS Ti93619909 
140 18:14318 | OSTI; NTIS (US Sales Only); INIS T198619910 
7(rev.93/3) 18:14811 OSTI; NTIS (US Sales Only); INIS TI93619643 
IAEA-R— 


5467-F 18:13793  OSTI; NTIS (US Sales Only); INIS TI93619205 
IAEA-SR- 


179/14C 18:12762 | OSTI; NTIS (US Sales Only); INIS TI93619462 
IAEA-TECDOC- 
675 18:12082  OSTI; NTIS (US Sales Only); INIS TI93618000 
678 18:12513 | OSTI; NTIS (US Sales Only); INIS T193619381 
679 18:11983  OSTI; NTIS (US Sales Only); INIS TI93619382 


681 18:12436 


682 
684 
685 
687 
688 
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18:12437 
18:12438 
18:12439 
18:12581 
18:13928 


OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


T193619426 
T193618423 
T193619427 
TI93619428 
TI98619459 
TI93620805 





Report 
Number 


689 
694 


IAEA-WMRA-— 


21 
Ic— 
91/253 
92/268 
92/284 
92/285 
92/286 
92/291 
92/296 
92/323 
92/324 
92/331 
92/331 
92/347 
92/352 
92/353 
92/364 
92/374 
92/379 
92/381 
92/384 
92/385 
92/386 
92/387 
92/388 
92/389 
92/390 
92/391 
92/394 
92/395 
92/397 
92/398 
92/399 
92/401 
92/404 
92/405 
92/406 
92/407 
92/408 
92/409 
92/410 
92/411 
92/412 
92/414 
92/415 
92/416 
92/417 
92/418 
92/419 
92/421 
92/422 
92/423 
92/425 
92/427 
92/428 
92/429 
92/430 
92/431 
92/432 
IFVE-OEF— 
91-40 
IFVE-ONF— 
91-138 
IFVE-ORF- 
91-118 
IFVE-OTF— 
90-172 
91-189 


Abstract 
Number 


18:12090 
18:12549 


18:12091 


18:14170 
18:14049 
18:14126 
18:14127 
18:13740 
18:14050 
18:14051 
18:14052 
18:14053 
18:13902 
18:13989 
18:14090 
18:14454 
18:14171 
18:14452 
18:13459 
18:14455 
18:14054 
18:14055 
18:14056 
18:14057 
18:14172 
18:14058 


-18:14059 


18:14091 
18:14092 
18:14060 
18:14061 
18:14062 
18:14063 
18:14064 
18:14065 
18:14216 
18:14173 
18:14066 
18:14067 
18:14217 
18:14131 
18:14068 
18:14578 
18:14093 
18:14132 
18:14069 
18:14133 
18:14070 
18:14071 
18:13178 
18:14134 
18:14135 
18:14579 
18:14072 
18:14276 
18:14136 
18:14255 
18:14073 
18:14137 
18:14138 


18:14218 
18:13625 
18:14352 


18:14139 
18:14219 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); 
); 
); 
); 
); 
); 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


T1I93619573 
7193619448 


TI93619570 


TI93619769 
T1I938619663 
T193619716 
T198619717 
TI93619229 
TI93619664 
TI93619665 
TI93619666 
TI93619667 
TI93616006 
T1I93616006 
T1I93619705 
T193620166 
TIS3619781 
TI93619965 
T1I93619375 
TI93620167 
TI93619668 
TI93619669 
T1I93619670 
T1I93619671 
T193619770 
T193619672 
T193619673 
T193619706 
T193619707 
T1I93619674 
TI93619675 
TI93619676 
1193619677 
TI93619678 
TI93619679 
TI93619799 
T1I93619780 
TI93619680 
TI93619681 
T1I93619800 
11938621377 
TI93619682 
TI93619986 
T1I93619708 
T1I93619762 
TI93619683 
TI93619718 
T193619684 
TI93619685 
TI93619134 
TI93619719 
T1I93619720 
T193619991 
T1I93619686 
TI93619862 
T193619721 
TI93619809 
TI93619687 
TI93619722 
TI93619763 


T1938621443 
7193621170 
TI93621504 


TI93621419 
TI93616885 


IFVE-OTF- 


Distribution 
Category 
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IHEP-OTF— 


Report 
Number 


IHEP-OTF- 
90-172. 
91-136 
91-137 

IKE- 

2-91 
5-233 
INDC(UK)}- 

048-LN 

INEL/MISC— 
92084 
92174 
92175 

INIS-GB- 
448 
469 
470 


427 


ERA Vol. 18, No. 5 


Abstract 
Number 


18:14139 
18:14140 
18:14256 


18:12550 
18:12810 


18:14283 


18:12029 
18:12030 
18:14023 


18:12906 
18:12218 
18:12219 


18:13795 
18:13796 
18:13797 
18:12634 
18:12635 
18:12603 
18:12604 


18:14707 
18:12683 
18:14812 
18:12440 
18:13633 
18:12282 
18:13948 
18:11895 
18:13949 
18:13262 
18:13263 
18:12443 
18:14582 
18:14674 
18:12955 
18:13634 
18:13635 
18:12925 
18:14180 
18:14181 

18:12652 
18:12768 
18:13636 
18:13264 
18:12618 
18:13351 

18:13320 
18:13352 
18:12292 
18:13103 
18:13265 
18:13741 

18:14675 
18:12288 
18:14585 
18:14709 
18:14532 
18:14481 
18:14482 
18:13234 
18:14483 
18:14484 
18:14485 
18:13321 
18:11891 


Source of 
Availability 


See IFVE-OTF-—90-172 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INiS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See AEA-RS-5262 


See DOE/LLW-156 
See DOE/LLW-159 
See DOE-76-45/1-Rev.1 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); 
); 


INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


T1I93621378 
TI93621451 


DE93769197 
DE93768890 


T193618283 
TI93620828 
TI93620829 


T1I93618113 
7193618121 
T1938617243 
TI93618405 
TI93618406 
T193618574 
TI93619602 


TI93615955 
T193616248 
TI93616798 
T1I93618031 

TI93616505 
T193617422 
TI93614960 
TI93616094 
T1I93616335 
T193617963 
TI93617964 
T1I93618573 
1193618777 
TI93618865 
TI938618603 
T1I93619479 
T193619480 
TI93618630 
TI93618695 
TI93618688 
T193619421 

TI93619463 
T193619481 

T193618977 
T198619416 
T193619021 

TI93618984 
TI93619018 
T1I93619607 
TIS3619048 
TI938618939 
T1I93619232 
TI93619999 
T193619372 
TI93621606 
TI93619656 
TI93620206 
TI93620169 
TI93620170 
7193619178 
TI93620171 
TI98620172 
TI93620173 
TI93618985 
7193619315 





Report 
Number 


13490 
13491 
13492 
13493 
13494 
13495 
13498 
14114 
14116 
14121 
14122 
14123 
14124 
INS— 
935 
936 
937 
948 
949 
951 
952 
IPF— 
90-1 
90-3 
91-1 
91-2 
91-4 
91-5 
91-6 
IPP- 
1/265 
1/268 
4/250 
4/253 
4/254 
4/255 
5/38 
5/44 
6/306 
1/174 
IPPCZ- 
322 
326 
IRE 
132-91-16 
iS-M— 
738 
740 
743 
745 
IS-T- 
1521 
1596 
1635 
1636 


ISO— 
365-Del. 


Abstract 
Number 


18:13266 
18:14676 
18:12536 
18:13104 
18:13267 
18:12289 
18:14324 
18:12093 
18:13186 
18:11974 
18:14020 
18:13950 
18:12537 


18:14325 
18:14277 
18:14278 
18:14279 
18:14326 
18:14185 
18:14327 


18:14586 
18:14587 
18:14588 
18:14589 
18:14590 
18:14591 
18:14592 


18:14593 
18:14594 
18:14677 
18:14595 
18:14596 
18:14597 
18:14598 
18:14599 
18:14600 
18:14606 


18:14604 
18:14605 


18:13584 


18:13468 
18:13113 
18:13237 
18:13188 


18:13322 
18:13903 
18:13050 
18:13238 


18:11975 
18:11976 


18:13806 


18:14280 
18:14075 
18:14224 


18:13742 
18:13743 
18:13744 
18:13745 


Source of 
Availability 


OSTI: NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


Order 
Number 


T193618940 
TI93620000 
T193619440 
T1938619049 
T193620280 
TI93619369 
TI93621481 
DE93768713 
DE93771752 
DE93769067 
DE93769131 
DE93771990 
DE93771916 


DE93771285 
DE93771241 
DE93771242 
DE93771174 
DE93771176 
DE93771175 
DE93771173 


DE93771978 
DE93771984 
DE93771983 
DE93769238 
DE93771985 
DE93771979 
DE93771980 


DE93771975 
DE93771969 
DE93771968 
DE93771973 
DE93771971 
DE93771970 
DE93771967 
DE93771972 
DE93771976 
DE93771974 


TI93619993 
TI93619994 


T193618390 


DE93008073 
DE93008074 
DE93007284 
DES93007285 


DES3006915 
DE93007539 
DE93007540 
DE93006913 


DE93006688 
DE93006698 


T193618114 


T1I93618705 
TI93619688 
TI93617696 


DE93769984 
DE93769985 
DE93769986 
DE93769987 


IVL-B— 


Distribution 
Category 
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ivO-B- 


Report 
Number 


IVO-B- 
04/92 
JAERI-M- 
92-087 
92-122 
92-129 
92-139 
92-147 
92-151 
92-155 
92-162 
92-203 
92-204 
JET-R- 
92-10 
JINR-E- 
2-91-573 
5-91-533 
5-91-534 
JINR-R- 
1-91-537 
1-91-538 
1-91-545 
1-91-554 
17-91-269 
2-91-473 
JSR- 
91-310 
JTL 
150 
Jue 
2548 
2576 
2577 
2584 
2590 
2605 
2631 
2632 
2644 
2646 
2651 
2656 
2657 
2667 
2668 
2670 
2674 
K- 
2073-Vol.1 
2073-Vol.2 


2073-Vol.3A 
2073-Vol.3B 


KANUPP-ISR- 
637.2-2 


KANUPP-STR- 


90-3 
92-6 
KAPL— 
4738 
KCP-— 
613-4864 
613-4886 
613-4942 
613-4966 
613-4969 
613-4983 
613-4986 
613-4997 


Abstract 
Number 


18:11750 


18:14607 
18:14328 
18:14710 
18:12552 
18:12769 
18:12770 
18:12653 
18:12454 
18:12455 
18:12538 


18:14608 


18:14144 
18:14076 
18:14077 


18:13637 
18:13638 
18:14329 
18:13639 
18:14078 
18:14145 


18:14038 
18:12297 


18:14609 
18:14610 
18:13640 
18:14225 
18:14263 
18:14611 
18:12811 
18:13323 
18:12300 
18:13641 
18:13642 
18:13807 
18:11825 
18:14419 
18:13189 
18:13269 
18:12301 


18:12247 
18:12248 
18:12249 
18:12250 


18:12572 


18:12573 
18:12574 


18:13460 


18:14786 
18:13746 
18:13695 
18:13696 
18:13713 
18:13484 
18:13009 
18:13697 


Source of 
Availability 


OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
See NUTEK-EO-92-3 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST!; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


-_ 


Order 
Number 


DE93769944 


DE93771240 
DE93771383 
DE93771167 
DE93771419 
DE93771403 
DE93771402 
DE93771420 
DE93771421 
DE93771183 
DE93771184 


T193621607 


TI93621374 
TI93621340 
T1I93621341 


TI93616658 
TI93616659 
TI93616976 
TI93616660 
TI93616823 
T1I93621379 


DE93007290 


DE93771981 
DE93769245 
DE93768723 
DE93768722 
DE93768696 
DE93771982 
DE93769017 
DE93768721 
DE93768772 
DE93771759 
DE93768720 
DE93768771 
DE93768744 
DE93771760 
DE93768892 
DE93768753 
DE93771765 


DE93009485 
DE93009486 
DE93009487 
DE93009488 


TI93618500 


T193618501 
T193618502 


DE93008083 


DE93008085 
DE93006826 
DE93007482 
DE93007481 
DE93005485 
DE93007483 
DE93006365 
DE93006895 


Distribution 
Category 


PC-706 


PC-705 
PC-706 
PC-706 
PC-706 
PC-706 
PC-706 
PC-706 
PC-706 


613-4998 18:13698  OSTI; NTIS (US Sales Only); GPO Dep. 


DE93008086 PC-706 
613-5002 18:13699 OSTI; NTIS; GPO Dep. 


DE93006261 PC-706 


mmmmmmmmmm m 
S888888888 8 
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Report 
Number 


613-5099 
KEK- 
92-9 


KEMAKTA-AR- 


91-26 
KFK— 
4896 
4927 
4981 
5025 
5033 
5035 
5037 
5041 
5050 
5053 
5066 
5069 
5084 
5092 
5100 
KFTE 
91-1 
91-2 
91-4 
91-5 
91-6 
91-7 
91-8 
91-9 
91-10 
91-11 
91-12 
91-13 
91-14 
91-15 
91-17 
91-18 
91-19 
91-20 
91-21 
91-23 
91-24 
91-25 
91-26 
91-27 
91-28 
91-29 
91-30 
91-31 
91-32 
91-33 
91-34 
91-35 
91-36 
91-37 
91-38 
91-39 
91-40 
91-41 
91-42 
91-44 
91-45 
91-46 
91-47 
91-49 
91-50 
91-51 
91-52 
91-review 
92-4 


Abstract 
Number 


18:13010 
18:13643 
18:12094 


18:12582 
18:13324 
18:13270 
18:14702 
18:12095 
18:12812 
18:12813 
18:14264 
18:12814 
18:14612 
18:14787 
18:13114 
18:12837 
18:13190 
18:12918 


18:13115 
18:14353 
18:14330 
18:14292 
18:13585 
18:13535 
18:13644 
18:14613 
18:14094 
18:14530 
18:14146 
18:14373 
18:14095 
18:14614 
18:13191 
18:14096 
18:13116 
18:14147 
18:14148 
18:14615 
18:14616 
18:13586 
18:14617 
18:14097 
18:14293 
18:14098 
18:13536 
18:14533 
18:13645 
18:13537 
18:13676 
18:14618 
18:14619 
18:13538 
18:14620 
18:13539 
18:13603 
18:14621 
18:14099 
18:14622 
18:14623 
18:14149 
18:14678 
18:13540 
18:14624 
18:14100 
18:13541 
18:13117 
18:14101 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE93006722 
DE93771422 
TI93621256 


DE93768939 
DE93769228 
DE93768742 
DE93769243 
DE93768705 
DE93771662 
DE93771663 
DE93771664 
DE93771917 
DE93769286 
DE93769227 
DE93769026 
DE93768954 
DE93769025 
DE93769126 


TI93620534 
TI93621505 
T193621479 
T1I93621473 
T193621001 
TI93620982 
T1I93621160 
T193621657 
T1I93621349 
T193621770 
TI93621380 
T193621541 
TI93621350 
TI93621665 
TI93620636 
TI93621351 
T193620577 
T1I93621420 
T193621421 
T193621639 
TI93621640 
Ti93620995 
TI93621666 
TI93621352 
T1938621472 
T193621353 
TI93620976 
7193621785 
Ti93621159 
T193620977 
TI93621250 
TI93621608 
T193621641 
T1I93620978 
TI93621653 
TI93620979 
TI93621006 
T193621654 
TI93621354 
TI93621599 
TI93621655 
TI93621422 
TI93621681. 
TI93620980 
TI93621656 
T1I93621355 
TI93620981 
TI93620576 
TI93621356 


KFT 


Distribution 
Category 


MF-706 
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KFTE- 


Report 
Number 


92-5 

92-6 

92-7 

92-14 
92-15 
92-16 
92-20 
92-21 
92-22 
92-25 
92-27 
92-31 
92-32 
92-33 
92-34 
92-35 
92-36 
92-38 
92-39 
92-40 
92-41 
92-42 
92-43 
92-44 
92-45 


KINR- 


91-38 


KlYal- 


91-13 
91-20 
91-25 
92-9 

92-10 


KTH-ALF-R- 


10300-M-Vol.1 
12359-MS 


12376-MS 
12425-T 


12449-MS 


12456 
12480-T 
12486-T 
12497-MS 


Abstract 
Number 


18:13542 
18:14150 
18:14151 
18:13118 
18:12926 
18:12927 
18:14625 
18:14679 
18:13587 
18:14626 
18:13646 
18:13543 
18:13544 
18:13545 
18:13119 
18:13120 
18:14331 

18:13647 
18:14788 
18:14627 
18:14628 
18:14294 
18:14629 
18:13121 

18:13546 


18:14288 


18:12675 
18:14332 
18:14002 
18:14789 
18:13122 


18:14648 


18:12935 
18:12936 


18:13271 
18:12636 


18:12096 
18:13747 


18:12919 


18:13725 
18:13057 
18:13648 
18:12097 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See TRITA-ALF-92-03 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


—_ 


—_ 


= 


Order 
Number 


TI93620987 
T1I938621381 
T193621382 
TI938620579 
T1I93621289 
TI93621290 
TI938621674 
T1I93621679 
TI93620991 
TI98621642 
TI98621157 
TIS3620983 
TI93620984 
TI93620985 
TI93620495 
TI93620499 
TI9S3621480 
7193621171 
7193621315 
TI93621609 
T1I93621658 
T193621474 
T1I93621643 
TI93620580 
TIS3620986 


T193618713 


7193617479 
T193619948 
7193617325 
T193621316 
TI93620496 


DE93769938 
DE93769937 


DE93002853 
DE93005325 


DE93006097 
DE93002844 


DE93007613 


DE93007936 
DE93006393 
DES3006918 
DE93006633 
DE93007488 


Distribution 
Category 


12507-MS 18:13709  OSTI; NTIS (US Sales Only); GPO Dep. 
12510-HDR 18:12369  OSTI; NTIS; GPO Dep. 
LA-SUB- 


93-4 18:13748 OSTI; NTIS; INIS; GPO Dep. 


a ee ae a 


DE93007458 


_ 


DE93006334 
93-13 18:13485 OSTI; NTIS; GPO Dep. 


esses 8 8 888888 8 88 88 


DE93006337 


93-15 18:14680  OSTI; NTIS; GPO Dep. 

33-17 18:12589 | OSTI; NTIS (US Sales Only); GPO Dep. 
93-23 18:13192 | OSTI; NTIS; INIS; GPO Dep. 

93-29 18:14790 OSTI; NTIS; GPO Dep. 

93-47 18:14456  OSTI; NTIS; INIS; GPO Dep. 


DE93006553 
DE93008004 
DE93008462 
DE93008008 
DE93008466 


mmmmm m m mmmmmm m mm mm 


Aa tk otk ot ot 


LA-UR- 


92-3375 18:12098 OSTI; NTIS; INIS; GPO Dep. 


92-3414 
92-3428 
92-3468 
92-3500 


18:13808 
18:13809 
18:13462 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE93003730 
DE93003724 
DE93003722 
DE93003744 


mmmmm 
88838 


18:13749 OSTI; NTIS; GPO Dep. DE93003783 
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Report 
Number 


92-3505 
92-3554 


92-3655 
92-3668 


92-3712 
92-3766 
92-3790 
92-3827 
92-4002 


92-4053 
92-4136 
92-4391 
93-0004 


93-0014 
93-0027 
93-0042 
93-0045 
93-0047 
93-0048 
93-102 
93-109 
93-161 
93-180 
93-224 


93-263 
93-289 
93-297 
93-299 
93-302 
93-303 
93-322 
93-330 
93-335 
93-341 
93-351 
93-362 
93-370 
93-388 
93-402 


Abstract 
Number 


18:14791 
18:13750 


18:13751 
18:13123 


18:14457 
18:12099 
18:13649 
18:13650 
18:14792 


18:13810 
18:13472 
18:13193 
18:13325 


18:14630 
18:13714 
18:13905 
18:14681 
18:13423 
18:13424 
18:14295 
18:14682 
18:14333 
18:12619 
18:13721 


18:13688 
18:13486 
18:14683 
18:14039 
18:14793 
18:14794 
18:14226 
18:14684 
18:14259 
18:14795 
18:13194 
18:13904 
18:13272 
18:14334 
18:13924 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


S888 88888 88 88 


a ot et ot 


Seeeeeseess 


Order 
Number 


DE93003782 
DE93003789 


DE93003810 
DE93003817 


DE93003819 
DE93003833 
DE93003841 
DE93003854 
DE93005453 


DE93005446 
DE93005439 
DE93005458 
DE93007361 


DE93007359 
DE93007358 
DE93007357 
DE93007354 
DE93007353 
DE93007352 
DE93007336 
DE93007335 
DE93007346 
DE93007342 
DE93007376 


DE93007374 
DE93007389 
DE93007350 
DE93007348 
DES93007368 
DE93007366 
DE93007364 
DE93007363 
DES3007385 
DE93007322 
DE93007333 
DE93007331 
DE93007330 
DE93007329 
DE93007328 


LBL- 


Distribution 
Category 


MF-902; 
MF-901 
MF-402 
MF-904; 
MF-906 
MF-741 
MF-802 
MF-906 
MF-906 
MF-402; 
MF-405 
MF-902 
MF-400 
MF-310 
MF-404; 
MF-401 
MF-706 
MF-906 


MF-712 


MF-413 
MF-910 
MF-414 
MF-405 
MF-703; 
MF-706 
MF-705 
MF-906 
MF-712 
MF-405 
MF-405 
MF-905 
MF-414 
MF-712 
MF-410 
MF-905 
MF-904 
MF-408 
MF-701 
MF-413 
MF-908 


MMMM MMM MMMM mmMmmm Mmmm mmmMmmmm mmmm 


SSSSSSSB8SESERE 


93-43 18:13588 | OSTI; NTIS; INIS; GPO Dep. 
LAL— 


92-64 18:14152 | OSTI; NTIS (US Sales Only); INIS TI98619764 
LAMP- 
92/5 18:14374 OSTI; NTIS (US Sales Only); INIS T1I93619957 


92/6 18:14449  OSTI; NTIS (US Sales Only); INIS TI93619964 
LBL- 


DE93007356 MF-910 


24871 
28793 
30648 
31311 
32203 
32205 
32243 
32285 
32289 
32549 
32782 
32918 
32993 
33038 
33057 
33072 
33102 
33106 
33111 
33145 


18:12984 
18:12985 
18:12986 
18:12987 
18:14521 
18:12988 
18:13651 
18:14631 
18:13652 
18:13589 
18:12989 
18:14685 
18:12907 
18:14227 
18:14526 
18:13512 
18:13653 
18:13124 
18:14186 
18:14228 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


MMMM M MMM MMM MMmMmmmmmmm 
SSSSSSSSSSSSIIISEISS 


DE93007650 
DE93007712 
DE93007727 
DE93007703 
DES93007649 
DE93007657 
DE93007661 
DE93007729 
DE93007723 
DE93007718 
DE93007660 
DE93007653 
DE93004691 
DE93007731 
DE93007730 
DE93007651 
DE93007726 
DE93007714 
DE93007734 
DE93007654 


MF-350 
MF-350 
MF-350 
MF-350 


MF-350 
MF-406 
MF-406 
MF-414 
MF-414 
MF-350 
MF-420 


MF-414 
MF-404 
MF-413 
MF-414 
MF-404 
MF-413 
MF-414 
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LBL- 


Report 
Number 


33154 
33171 
33238 
33247 
33248 
33252 


33304 
33320 
33328 
33331 
33345 
33359 
33360 
33379 
33411 
33479 
LBL-PUB- 
704 
LiYaF— 
1695 
1696 
1699 
LMF— 
135 


LMU- 
16/92. 

LNCC-— 
017/92 


Abstract 
Number 


18:14208 
18:14335 
18:14336 
18:13513 
18:13326 
18:13914 


18:14229 
18:14230 
18:13327 
18:14231 
18:14337 
18:13547 
18:13590 
18:13239 
18:13514 
18:13604 


18:13353 
18:14153 
18:14154 
18:14260 


18:14003 


18:14138 


Source of 
Availability 


See DESY-92-149 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 


See IC—92/432 


oD 
v 
8g 


a a 


e 8888888888 88888 


m mmm mMmmMmmMmmm mmmmm 


_ 


Order 
Number 


DE93007725 
DE93007700 
DE93007667 
DE93007707 
DE93007698 


DE93007697 
DE93007666 
DE93007669 
DE93007706 
DE93007711 
DE93007717 
DE93007663 
DE93007701 
DE93007716 
DE93007668 


DE93004680 
T193621383 
T193621384 
T193621452 


DE93007184 


18:14102 OSTI; NTIS (US Sales Only); INIS T1I93618676 


024/92 18:14103 | OSTI; NTIS (US Sales Only); INIS 1193618677 
025/92 18:14104  OSTI; NTIS (US Sales Only); INIS 7193618678 


LRC— 
93-38 
LSG-Theory- 
92-P3. 
LUMEDW-MEFL- 
1009 
LUMEDW-MEXL- 
1024-1992 
LUNFD6-NFFK-— 
1004 
1005 
LUNFD6-TFME- 
1024-1-6-1992 
LUTFD2-TFRT- 
1040 
LYCEN— 
9201 
MLM- 
3773 
MPI-PhE- 
92-23 
MTCI- 
10039-11 
NDP- 
043A 
NEANDC(E)- 
332. 
NE-DK- 
1044 
1046 
1053 
1054 
1059 
1060 
1061 
1062 
1063 
1064 
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18:14541 
18:14399 
18:13921 
18:13922 


18:14338 
18:14289 


18:14187 
18:12676 
18:14114 
18:14796 
18:14232 
18:12293 
18:14040 
18:14283 
18:12956 
18:11826 
18:11801 
18:12306 
18:12908 
18:11802 
18:11803 
18:11804 


18:14021 
18:12990 


See DOE/ER/54169-1 
See AEA-inTec—1026 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


See DOE/MC/26367-3235 
See ORNL/CDIAC—-45 
See AEA-RS-5262 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


TI93620912 
TI93620860 


T193621487 
T1I93621469 


T193621431 
T193621049 
T193621373 
DE93007783 


DE93769204 


DE93769885 
DE93769889 
DE93769890 
DE93769884 
DE93769899 
DE93769904 
DE93769905 
DE93769900 
DE93769902 
DE93769901 





Report 
Number 


NIFS-DATA- 
19 

NIKHEF-H— 
92-15 

NIPER- 


463-5217 


Abstract 
Number 


18:13811 
18:13007 
18:11868 
18:12909 


18:12979 
18:13752 
18:12920 


18:14711 
18:14004 
18:13040 
18:12389 
18:13471 
18:12875 


18:12637 
18:12100 
18:12101 
18:12102 
18:12103 
18:12991 
18:14712 


18:14632 
18:14633 
18:14634 
18:14635 
18:14636 
18:14637 
18:14638 
18:14639 
18:14686 
18:14687 
18:14155 
18:14640 
18:14105 


18:14641 


18:13617 


18:11866 
18:11863 
18:11864 
18:11865 
18:11873 


18:14005 


18:12105 


18:13890 
18:14006 


18:12340 
18:12341 
18:12342 
18:12343 
18:12344 
18:12345 
18:12361 
18:12373 
18:12346 
18:12347 
18:13244 
18:12348 
18:12957 
18:12334 


Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 
OST}; NTIS; 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS; 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OST}; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 

OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


See DESY—92-159 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmmmmmmmmmmmmm 
S88SSR888BSEsE 


Order 
Number 


DE93769911 
DE93769915 
DE93769910 
DE93769912 


DE93769919 
DE93769925 
DE93769947 


DE93612948 
T193614892 

DE93769949 
DE93769950 
DE93769951 
DE93769952 


TI93621032 
TI93621265 
T193621266 
TI93621267 
T193621268 
DE93769991 
7193621326 


DE93771286 
DE93771287 
DE93771288 
DE93771289 
DE93771409 
DE93771410 
DE93771411 
DE93771418 
DE93771416 
DE93771417 
DE93771428 
DE93771166 
DE93771165 


DE93771423 


DE93000101 
DE930001 17 
DE93000118 
DE93000119 
DE93007978 


DE93771180 
DE93003273 


TI93619228 
TI93619305 


DES92010592 
DE93000073 
DE93000071 
DE93000072 
DE93000077 
DE93000078 
DE93000047 
DE93000079 
DE92010563 
DE92010558 
DE92010560 
DE93000045 
DE93000032 
DE93000052 
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NREL/TP— 


Distribution 
Category 


MF-270 
MF-275 
MF-271 
MF-271 
MF-273 
MF-273 
MF-233 
MF-261 
MF-273 
MF-272 
MF-271 
MF-273 
MF-233 
MF-233; 
MF-234 
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NSS/R- 


Report 
Number 


NSS/R- 

227 

274 
NUB- 

3057 
NUREG— 

0090-Vol.15-No.3 

0713-Vol.12 

0750-Vol.36-No.1 

0750-Vol.36-No.3 

0837-Vol.12-No.3 

0936-Vol.11-No.4 

0940-Vol.11-No.3 

1021-Rev.7 

1358-Suppl.1 

1363-Vol.4 

1365-Rev.1 

1435-Suppl.2 

1466 
NUREG/CP- 

0123-Suppl.1 
NUREG/CR- 

4219-Vol.9-No.1 

5545-Rev.1 

5756 

5766 

5818 

5836 

5876 

5883 

5906 

5914 

5917-Vol.2 

5922 

5923 

5929 

5932 

5938 

5945 

5947 

5961 

5964 
NUTEK-EO-— 

92-3 
NUTEK-FBT— 

92-15 
NUTEK-GT-— 

93-1 
NUTEK-KOL-— 

93-1 

93-2 

93-3 
NUTEK-NGAS— 

93-1 

93-2 

93-3 

93-4 

93-5 
NUTEK-NYEL— 

92-7 
NUTEK-R-— 

92-41 

92-42 

92-56 
NUTEK-VP— 

93-1 
Nirex— 

327 


Abstract 
Number 


18:12106 
18:12107 


18:14133 


18:12838 
18:12839 
18:12591 

18:12592 
18:12840 
18:12593 
18:12594 
18:12595 
18:12841 

18:12596 
18:12842 
18:12843 
18:12108 


18:12644 


18:12645 
18:12844 
18:12845 
18:12846 
18:12847 
18:12848 
18:12849 
18:14007 
18:12850 
18:12541 
18:12109 
18:12851 
18:12852 
18:12272 
18:12853 
18:12110 
18:12854 
18:12855 
18:12646 
18:12856 


18:12297 
18:12304 
18:12367 
18:11714 
18:11715 
18:11716 
18:11883 
18:11884 
18:11885 
18:11886 
18:11887 
18:12966 
18:12947 
18:12948 
18:12953 


18:12992 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See IC—92/416 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; GPO; INIS; NTIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 

OSTI; NTIS; GPO 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS; INIS 


OSTI; NTIS 


Order 
Number 


TI93619590 
T193619591 


TI93006561 
TI9S3006655 
TI93006916 
T193008173 
TI93005425 
TI93009016 
TI93004656 
T1I93007492 
T1I93003493 
TI93005543 
T1I93005307 
TI93005027 
T1I93005789 


TI93003988 


7193004791 
TI93005842 
TIS3004459 
T193007538 
TI93006225 
TI93007460 
T193005718 
TI9300691 1 
T1I93005717 
TI93006316 
TI93006315 
T193008171 
T193005713 
TI93005293 
T193004306 
TI93006314 
T193005715 
TI93005790 
T1I93007490 
TI93006910 


DE93769981 
DE93769982 
DE93769994 
DE93769995 
DE93769996 
DE93769997 
DE93769998 
DE93769999 
DE93770000 
DE93770001 
DE93770002 
DE93769983 
T1I93621305 

DE93769992 
DE93769993 


DE93770003 


Distribution 
Category 


18:12104 | OSTI; NTIS (US Sales Only); INIS TI93619589 


OocDO- 


93004572 18:12423  OSTI; Ohio Coal Development Office, 77 S. TI93004572 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 (United States) 
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Report 


Number 


93004574 


93004579 


93004580 


93004581 


93006026 


93006028 


93006030 


93006367 


93006368 


93006369 


93006585 


93006586 


93006587 


93006588 


93006589 


93006591 


93006594 


ORAU- 
91/K-26 

ORNL- 
6708 
6724 
6731 
6738 
6740 


ORNL/CDIAC— 


45 

49 

57 
ORNL/CON— 

354 
ORNL/ER- 

121 
ORNL/M- 

1757 

2359 


Abstract 


Number 


18:11751 


18:11752 


18:11753 


18:11754 


18:12424 


18:11636 


18:11805 


18:12425 


18:11637 


18:11693 


18:12426 


18:11755 


18:12427 


18:12428 


18:12429 


18:12430 


18:12431 


18:14713 


18:13722 
18:11694 
18:12110 
18:12111 
18:12541 


18:14040 
18:13812 
18:13753 
18:12949 
18:12112 


18:13813 
18:12937 


Source of 
Availability 


OSTI; Ohio Coal Development Office, 77 S. 
High St., P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High St., P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High St., P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Dev. Office, 77 S. High Street, 
P.O. Box 1001, Columbus, OH 43266-0001 
(United States) 

OSTI; Ohio Coai Development Office, 77 S. 
High Street, Columbus, OH 43266-0001 
(United States) 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, Columbus,OH 43266-0001 
(United States) 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, Columbus, OH 43266-0001 
(United States) 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 


OST!; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5938 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5914 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Order 


Number 


TI93004574 


TI93004579 


TI93004580 


TI93004581 


TI93006026 


TI93006028 


TI93006030 


TI9300€367 


TI93006368 


TIS8006369 


TI93006585 


TIS3006586 


TI93006587 


TI93006588 


TI93006589 


TI93006591 


TI93006594 


DE93005275 


DES93006956 
DE93007791 


DE93004269 
DE93003678 
DE93003112 
DE93003189 
DE93007797 
DE93002706 


DE93003564 
DE93002734 


ORNL/M-— 


Distribution 
Category 


MF-900 


MF-224 
MF-114 


MF-407 
MF-402 
MF-402 
MF-402 
MF-223 
MF-902 


MF-402 
MF-900 
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ORNL/Sub-— 


Report 
Number 


ORNL/Sub-— 
91-SG913/1 

ORNL/TM- 
10399 
11647 


12114 
12128 
12141 
12176 
12179 
12185 
12189 
12233 
12237 
12248 
12267 
12281 
12282 
9593/V9-N1 
OUP- 
92-37 
PATENTS-US— 
A7672308 
A7672983 
A7672984 
A7678081 
A7678430 
A7678488 
A7679487 
A7679497 
A7680972 
A7681293 
A7681294 
A7681296 
PCMDI- 
5 


PINSTECH-NPD-— 


131 
132 


PINSTECH-RIAD- 


8335 
8337 


8339 
8354 
8356-Vol.1 
8356-Vol.2 
8381 
8389 
8427 
8431 
S464 


Abstract 
Number 


18:13723 


18:13891 
18:12857 


18:12899 
18:13814 
18:11985 
18:14079 
18:12851 
18:12114 
18:14688 
18:12854 
18:12855 
18:14689 
18:12543 
18:14690 
18:13062 
18:12645 


18:14106 


18:13591 
18:13678 
18:12302 
18:13277 
18:14691 
18:13425 
18:13328 
18:13426 
18:12115 
18:13427 
18:13428 
18:12358 


18:13759 


18:13278 
18:13279 


18:13892 
18:13893 
18:13894 
18:13895 


18:13815 


18:12846 
18:12848 
18:12849 
18:12772 


18:12116 
18:13011 
18:13816 
18:12251 
18:12910 
18:13817 


18:12117 


18:12118 
18:12119 
18:13818 
18:12120 
18:12881 
18:13896 
18:12391 
18:13019 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5922 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5945 
See NUREG/CR-5947 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See NUREG/CR-4219-Vol.9-No.1 


OSTI; NTIS; INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See UCRL-ID-108226 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


( ); 
( ); 
OSTI; NTIS (US Sales Only); 
( ); 


OSTI; NTIS (US Sales Only 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5766 


See NUREG/CR-5836 
See NUREG/CR-5876 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
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Order 
Number 


DE93005858 


DE93003679 
DE93007789 


DE93003673 
DE93003364 
DE93003666 
DE93007837 


DE93002874 
DE93006721 


DE93007788 
DE93007787 
DE93008688 
DE93007792 


T193617541 


DE93008236 
DE93008235 
DES3008234 
DE93008231 
DE93008227 
DE93008226 
DE93008225 
DE93008223 
DE93008221 
DE93008215 
DE93008214 
DE93008213 


T193617883 
7193617153 


T1I93617262 
T193617266 
T193617267 
7193617263 


DE93005026 


DE93007773 


DE93003287 
DE93002862 
DE93003035 
DE93003114 
DE93006629 
DE93004892 


DE93003255 


DE93004024 
DE93003215 
DE93002944 
DE93002946 
DE93006446 
DE93003256 
DE93005980 
DE93005981 


Distribution 
Category 


MF-222 


MF-402 
MF-505; 
MF-520 


MF-940 
MF-400 


MF-940 
PC-420 


PC-427 
PC-530 
MF-420 
MF-332 


MF- 
1004 
MF-907 
MF-600 
MF-402 
PC-600 
MF-620 
MF-902; 
MF-903 
MF-402; 
MF-403 
MF-940 
MF-506 
MF-603 
MF-603 
MF-202 


MF-202 
MF-350 
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Report 
Number 


8487 
8488 
8495 
8523 
8546 
8563 
PNL-SA- 
19951 
20329 
20530 
20717 
20888 
21034 
21137 
21166 
21307 
21340 
21349 
21472 
21577 
21588 
POEF-T- 
3596 
POEF/ER- 


4546-Add.1 


PPPL- 
2875 


2878 
PR-TASCC— 
3. 
PSC— 


24 
25 
26 
PTE- 
2 
RFP-— 
4681 
4684 
RL- 
4-10 
RT/AMB— 
91-19 
RT/DISP- 
90-03 
RT/ENERG-— 
91-03 
91-04 
RT/INN— 
90-63 
90-65 
91-05 
91-08 
91-22 
91-23 
91-24 
91-26 
91-28 
91-30 
91-31 
91-32 
91-38 
91-39 
91-42 
91-50 
91-52 
91-53 
91-54 
91-56 
92-05 


Abstract 
Number 


18:12950 
18:12993 
18:13429 
18:12122 
18:12994 
18:12882 


18:12583 
18:12123 
18:13430 
18:13012 
18:12124 
18:14022 
18:13463 
18:12125 
18:12995 
18:12911 
18:12858 
18:12456 
18:13247 
18:12290 


18:13754 
18:12252 
18:14642 
18:14643 
18:14703 


18:14644 
18:14645 
18:14646 


18:12126 


18:14714 
18:12921 


18:12773 
18:13684 
18:13986 


18:12335 
18:12976 


18:13473 
18:14168 
18:13467 
18:13081 
18:13519 
18:13520 
18:13521 
18:14784 
18:13474 
18:14048 
18:13220 
18:13475 
18:14169 
18:13221 
18:14785 
18:13522 
18:13523 
18:13477 
18:14486 
18:14083 
18:13082 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See AECL-10545 

OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See ENEA-RT-AMB-91-19 
See ENEA-RT-DISP-90-03 


See ENEA-RT-ENERG-—91-03 
See ENEA-RT-ENERG-91 -04 


See ENEA-RT-INN—90-63 
See ENEA-RT-INN—90-65 
See ENEA-RT-INN—91-05 
See ENEA-RT-INN-91-08 
See ENEA-RT-INN-—91-22 
See ENEA-RT-INN—91-23 
See ENEA-RT-INN—91-24 
See ENEA-RT-INN—91-26 
See ENEA-RT-INN—91-28 
See ENEA-RT-INN—91-30 
See ENEA-RT-INN—-91-31 
See ENEA-RT-INN—91-32 
See ENEA-RT-INN—-91-38 
See ENEA-RT-INN—91-39 
See ENEA-RT-INN-91-42 
See ENEA-RT-INN—91-50 
See ENEA-RT-INN—-91-52 
See ENEA-RT-INN—-91-53 
See ENEA-RT-INN—91-54 
See ENEA-RT-INN—91-56 
See ENEA-RT-INN—92-05 
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Order 
Number 


DE93007321 
DE93006627 
DE93007463 
DE93008518 
DE93008623 
DE93010356 


DE93004406 
DE93005097 
DE93004338 
DE93004403 
DE93005036 
DE93007183 
DE93007875 
DE93004842 
DE93007871 
DE93004329 
DE93005102 
DE93004332 
DE93007872 
DE93005099 


DE93006539 
DE93005712 
DE93007935 


DE93007934 


DE93771406 
DE93771407 
DE93771408 
DE93768792 


DE93006175 
DE93006178 


DE93003361 


RTANN— 


Distribution 
Category 


MF-350 
MF-350 
MF-906 
MF-940 
MF-350 
MF-202 


MF-814 
MF-500 
MF-900 
MF-902 
MF-507 


MF-940 
MF-350 
MF-630 
MF-502 


MF-404 
MF-506 


MF-506 
MF-502 
PC-420; 


PC-427 
PC-426 
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RT/ANN— 


Report Abstract Source of Distribution 
Number Number Availability 


Category 
92-11 18:13524 See ENEA-RT-INN—-92-11 

RT/NUCL-— 
91-03 18:12281 See ENEA-RT-NUCL-91-03 
91-31 18:14542 See ENEA-RT-NUCL-91-31 

RT-STUD-ENE- 


92-1 18:12332 | OSTI; NTIS (US Sales Only) DE93774299 
SA-PUB-— 


4/1988-Vol.1 18:11764 OSTI; NTIS DE93769929 


5/1988-Vol.2 18:11765 OSTI; NTIS DE93769928 
SAIC- 


90/1402-R3 18:12845 See NUREG/CR-5756 
SAND- 


90-0756-Rev.1 18:12844 See NUREG/CR-5545-Rev.1 


90-2366 
91-0758 
91-1490 
91-2001 
91-2038C 
91-2296 
91-2683 
91-2924 
91-7035 
91-7055 
91-7075 
91-7083 
92-0461 
92-0556 
92-0582 
92-1003C 
92-1303 
92-1487C 
92-1547 
92-1560C 
92-1579 
92-1596C 
92-1604C 


92-1617C 
92-1630C 
92-1682 
92-1721 
92-1790 
92-1794C 
92-1802 
92-1897C 
92-1933 
92-1948C 
92-1952 
92-1954C 
92-1973C 
92-1981C 
92-1987 
92-2032C 
92-2035-Vol.1 
92-2035-Vol.2 
92-2067C 
92-2103C 
92-2120C 
92-2147 
92-2153C 
92-2215C 
92-2254C 
92-2282C 
92-2335C 
92-2377 
92-2378C 
92-2392 
92-2396C 


92-2422C 
92-2441C 


18:12127 
18:12128 
18:12859 
18:12129 
18:12130 
18:12131 
18:13431 
18:12132 
18:12133 
18:12134 
18:12135 
18:12136 
18:12137 
18:12138 
18:12139 
18:12140 
18:12141 
18:14522 
18:12850 
18:13248 
18:12142 
18:14523 
18:13432 


18:13153 
18:13433 
18:12272 
18:12646 
18:13434 
18:12860 
18:12861 
18:13819 
18:12143 
18:13700 
18:13820 
18:12144 
18:13487 
18:13701 
18:13689 
18:13435 
18:12253 
18:12254 
18:13488 
18:13489 
18:13702 
18:13690 
18:12145 
18:13280 
18:13821 
18:13436 
18:12146 
18:13437 
18:13281 
18:13438 
18:13154 


18:13490 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST!; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5906 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See NUREG/CR-5929 

See NUREG/CR-5961 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
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eee we ek ek ek eee eh ek ek eh eh ek eh ek eh eh ek eh ek ek et ot ot od wd 


DE93004481 
DE93004386 
DE93007424 
DE93006727 
DE93007611 
DE93007422 
DE93006932 
DE93005005 
DE93003232 
DE93007423 
DE93005909 
DE93007421 
DE93008082 
DE93006986 
DE93005908 
DE93005361 
DE93005911 
DE93006777 


DE93006780 
DE93003235 
DE93006763 
DE93006773 


DE93007594 
DE93007587 


DES93008081 
DE93004505 
DE93006987 
DE93003242 
DE93008694 
DE93007604 
DE93003226 
DE93006772 
DE93007607 
DE93006286 
DES93008697 
DE93000713 
DE93003223 
DE93003236 
DE93006752 
DE93007600 
DE93007601 
DE93004795 
DE93006781 
DE93004041 
DE93002292 
DE93002465 
DE93005375 
DE93003227 
DE93005368 
DE93007428 
DE93005370 


DE93006291 


MF-940 
MF-814 
MF-940 
MF-904 
MF-902 
MF-940 
MF-910 
MF-721 
MF-814 
MF-940 
MF-721 
MF-902 
MF-814 
MF-721 
MF-721 
MF-940 
MF-721 
MF-700 


MF-700 
MF-940 
MF-704 
MF-902; 
MF-906 
MF-704 
MF-906 


MF-700 


MF-902 
MF-706 
MF-902 
MF-940 
MF-706 
MF-706 
MF-706 
MF-705 
MF-900 
MF-900 
MF-700 
MF-706 
MF-706 
PC-900 
MF-814 
MF-401 
MF-902 
MF-700 
MF-814 
MF-722 
MF-701 
MF-722 
MF-701; 
MF-704 
MF-706 
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Report 
Number 


92-2507 
92-2537 
92-2582C 
92-2600C 
92-2639C 


Abstract 
Number 


18:14797 
18:14107 
18:11697 
18:12147 
18:14524 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


23 
BO 


Order 
Number 


DE93008696 
DE93008493 
DE93006292 
DES3006753 
DE93006776 


sPp- 


Distribution 
Category 


MF-700 
MF-705 
MF-108 
MF-814 
MF-704 


92-2653 18:13491 | OSTI; NTIS (US Sales Only); GPO Dep. 
92-2672C 18:12148 | OSTI; NTIS; INIS; GPO Dep. 
92-2745C 18:11875 OSTI; NTIS; GPO Dep. 
92-2763 18:13470 OSTI; NTIS; GPO Dep. 
92-2790C 18:12149 OSTI; NTIS; INIS; GPO Dep. 
92-2826C 18:12150 OSTI; NTIS; INIS; GPO Dep. 
92-2827C 18:12151 OSTI; NTIS; INIS; GPO Dep. 
92-2828C 18:12152 OSTI; NTIS; INIS; GPO Dep. 
92-2917C 18:12648 OSTI; NTIS; GPO Dep. 
92-2918C 18:14798 OSTI; NTIS; GPO Dep. 
92-7283C 18:12153 OSTI; NTIS; INIS; GPO Dep. 
92-7312 18:12255 OSTI; NTIS; GPO Dep. 
92-8216 18:12305 OSTI; NTIS; GPO Dep 
18:13249 OSTI; NTIS; GPO Dep. 
18:13703 OSTI; NTIS; GPO Dep. 
18:14800 OSTI; NTIS; GPO Dep. 
18:12922 OSTI; NTIS; GPO Dep. 
18:13704 OSTI; NTIS; GPO Dep. 
18:14801 OSTI; NTIS; GPO Dep. 
18:13705  OSTI; NTIS (US Sales Only); GPO Dep. 
18:13706 OSTI; NTIS; GPO Dep. 
18:12154 OSTI; NTIS; INIS; GPO Dep. 
18:13205 OSTI; NTIS; GPO Dep. 


DE93006988 MF-706 
DE93006783 MF-814 
DE93006294 MF-121 
DE93007417 PC-900 
DE93006765 MF-814 
DE93006771 MF-814 
DE93006770 MF-814 
DE93006782 MF-814 
DE93007588 

DE93006284 MF-705 
DE93007597 MF-902 
DE93003626 PC-630 
DE93006454 MF-113 
DE93007599 MF-704 
DE93006288 MF-705 
DE93006778 MF-705 
DE93007598 MF-706 
DE93007593 MF-706 
DE93007582 MF-705 
DE93008352 

DE93007605 MF-706 
DES3006755 MF-814 
DE93006975 MF-332 


MMMM M MMMM MMMM M MMMM mmmmm 


SCPRI-FRM- 


10-1992 18:13757 OSTI; NTIS (US Sales Only); INIS T193619292 

9-1992 18:13756 OSTI; NTIS (US Sales Only); INIS T1I93618213 
SFB-191- 

17-A4-92 18:14647 OSTI; NTIS (US Sales Only); INIS DE93769285 
SKB-PLAN- 

92 18:12155 OSTI; NTIS; INIS 7193621287 
SKB-TR- 

92-19 18:12156 OSTI; NTIS; INIS T193621258 

92-21 18:13822 OSTI; NTIS; INIS TI93620726 

92-24 18:12605 OSTI; NTIS; INIS 7193621284 

92-26 18:13155 OSTI; NTIS; INIS TI93620563 

92-28 18:13823 OSTI; NTIS; INIS 7193620727 
SKI-TR- 

91-13 18:14802 OSTI; NTIS; INIS 7193621317 

91-18 18:14803 OSTI; NTIS; INIS 7193621319 

92-19 18:14804 OSTI; NTIS; INIS 7193621320 

92-21 18:12157 OSTI; NTIS; INIS T193621269 
SKN—- 

55 18:12158 OSTI; NTIS; INIS 7193617548 
SLAC— 

400 18:13515 OSTI; NTIS; INIS; GPO Dep. 

410 18:12303 OSTI; NTIS; INIS; GPO Dep. 
SLAC-PUB- 

5857 18:14108 OSTI; NTIS; INIS; GPO Dep. 

5965 18:13592 OSTI; NTIS; INIS; GPO Dep. 

5988 18:13654 OSTI; NTIS; INIS; GPO Dep. 

5989 18:14234 OSTI; NTIS; INIS; GPO Dep. 

6019 18:13593 OSTI; NTIS; INIS; GPO Dep. 

6027 18:14235 OSTI; NTIS; INIS; GPO Dep. 

6036 18:14236 OSTI; NTIS; INIS; GPO Dep. 

6049 18:13594 OSTI; NTIS; INIS; GPO Dep. 

6051 18:14237 OSTI; NTIS; INIS; GPO Dep. 

6053 18:14156 OSTI; NTIS; INIS; GPO Dep. 
SLAC/AP— 

94 18:13548 OSTI; NTIS; INIS; GPO Dep. 
SLAC/SSRL- 

0003 18:12303 See SLAC—410 
SNV- 

4087 18:13758 OSTI; NTIS DE93769990 
SP- 

92-46 18:12308 OSTI; NTIS; INIS DE93770005 

92-47 18:11870 OSTI; NTIS; INIS DE93770006 


DE93008476 
DES3008625 


mm 
—_ > 


DE93006929 
DES3006936 
DE93006942 
DE93007674 
DE93006948 
DE93007932 
DE93007739 
DE93007740 
DE93007614 
DE93007615 


m mmmmmmmmmm 
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DE93006914 


ERA Vol. 18, No. 5 835 








Abstract Source of Order Distribution 
Number Availability E Number Category 


18:12309 OSTI; NTIS; INIS DE93770007 
18:12310 OSTI; NTIS; INIS DE93770008 


18:11875 See SAND-92-2745C 


18:13466 See DPW-53-321 
18:12705 See DPW-53-204 
18:12703 See DPW-53-173 
18:12753 See DPW-6922 
18:12704 See DPW-53-178 
18:12752 See DPW-6887 
18:12751 See DPW-6833 
18:12750 See DPW-6811 
18:12749 See DPW-6806 
18:12719 See DPW-53-744 
18:12717 See DPW-53-729 
18:12718 See DPW-53-738 
18:12716 See DPW-53-713 
18:12803 See DPW-53-677 
18:12702 See DPW-53-171 
18:12801 See DPW-53-365 
18:11898 See DPW-53-382 
18:12707 See DPW-53-383 
18:12729 See DPW-53-900 
18:11899 See DPW-53-893 
18:12728 See DPW-53-877 
18:12727 See DPW-53-870 
18:12726 See DPW-53-840 
18:12724 See DPW-53-830 
18:12723 See DPW-53-825 
18:12722 See DPW-53-808 
18:12721 See DPW-53-806 
18:12720 See DPW-53-784 
18:12706 See DPW-53-345 
18:11897 See DPW-53-359 
18:12725 See DPW-53-831 
18:12714 See DPW-53-602 
18:12713 See DPW-53-577 
18:12712 See DPW-53-553 
18:12711 See DPW-53-516 
18:12710 See DPW-53-465 
18:12709 See DPW-53-464 
18:12802 See DPW-53-461 
18:12708 See DPW-53-442 
18:12661 See DPW-53-904 
18:12732 See DPW-53-1005 
335 18:12662 See DPW-53-936 
336 18:12730 See DPW-53-942 
18:12433 See DPW-53-958 
340 18:12747 See DPW-53-1270 
341 18:12804 See DPW-53-977 
343 18:12731 See DPW-53-994 
345 18:12681 See DPW-53-1019 
346 18:12748 See DPW-53-1383 
347 18:12805 See DPW-53-1103 
348 18:12660 See DPW-53-239 
349 18:12715 See DPW-53-628 
350 18:12244 See DPW-53-1033 
351 18:12663 See DPW-53-1042 
352 18:12664 See DPW-53-1043 
353 18:12733 See DPW-53-1053 
354 18:12734 See DPW-53-1054 
355 18:12735 See DPW-53-1065 
356 18:12736 See DPW-53-1078 
357 18:12737 See DPW-53-1100 
358 18:12738 See DPW-53-1102 
359 18:12739 See DPW-53-1104 
360 18:12740 See DPW-53-1149 
364 18:12741 See DPW-53-1163 
365 18:12742 See DPW-53-1167 
366 18:12743 See DPW-53-1173 
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Report 
Number 


367 
368 
370 
SRE 
2847-12 
SR-ENV- 
92-634-6715-T4 
SRL-ETS— 
90-317 
SRL-SAG— 
910564 
SRO- 
819-22 
819-23 
SSC-SR- 
2020D 
SSCL- 
611 
615 
SSCL-Preprint— 
157 
192 
ssDCc— 
1-Rev.1 
3-Rev.1 
4-Rev.3 
SSI-P- 
612-90. 
SSS-DTR- 
91-12706 
STRIPA-TR— 
92-19 
92-28 
STUK-A-— 
105 
106 
SUPRI-TR- 


TKK-KO/ET-— 
45 
TKK-KO/LTK-— 


49. 
TRITA-ALF— 

92-03 

92-04 

92-06 
TVA-Bull- 

Z-293 

Z-294 

Z-295 

Z-302 

Z-313 
TVA-Circ.— 

Z-305 

Z-305-Suppi. 
TVA/NFERC— 

91/14 

91/14-Suppl. 
UCID- 

17026-Rev.3.0.3 


Abstract 
Number 


18:12744 
18:12745 
18:12746 
18:11681 
18:12411 
18:14008 
18:12874 


18:13824 
18:13825 


18:13516 


18:13595 
18:13596 


18:13549 
18:13597 


18:14023 
18:14024 
18:12901 
18:12094 
18:12589 


18:12220 
18:13250 


18:14009 
18:14010 


18:11835 


18:13156 
18:13157 


18:12989 
18:12996 
18:12997 


18:12333 
18:12349 


18:12012 


18:14648 
18:14649 
18:14650 


18:13013 
18:13826 
18:13827 
18:13014 
18:13951 


18:13962 
18:13963 


18:13962 
18:13963 


18:14361 


Source of GPO 
Availability Dep. 


See DPW-53-1174 

See DPW-53-1183 

See DPW-53-1193 

See DOE/PC/91053—-T2 

See DOE/PC/88851-T3 
OSTI; NTIS; INIS; GPO Dep. 
See WSRC-TR-91-545 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE-76-45/1-Rev.1 
See DOE-76-45/3-Rev.1 
See DOE-76-45/4-Rev.3 
See KEMAKTA-AR-91-26 
See LA-SUB-—93-17 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See DOE/BC/14600-38 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See LBL-32782 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


See DOE-HMIP-RR-92.069 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 


See TVA/NFERC-91/14 
See TVA/NFERC—91/14-Suppl. 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (documentation only); ESTSC (com- = E 1.99: 


plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 


Order 
Number 


DE93004259 


DE93003356 
DE93005696 


DE93007238 


DE93008370 
DE93009438 


DE93006768 
DE93007852 


T193617246 
TI93620677 


TI93620840 
TI93620782 


TI93620564 
TI93620535 


DE93769922 
DE93769920 


DE93769942 
DE93769943 


TI93619975 
T1I93621600 
TI93621601 


DE93002591 
DE93002431 
DE93002585 
DE93002452 
DE93002525 


DE93003879 
DE93003871 


DE93007401 
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UCID- 


Distribution 
Category 
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UCRL- 


Report 
Number 


UCRL- 


52000-92-10-11-12 


52000-92-8/9 
UCRL-ID- 
104093-Rev.1 
106454-92-4 
108226 
109091 
109254 
110392 
110728 
111039 
111522 
111559 
111667 
111968 
112021 
112095 
112129 
112186 
112191 
112266 
112295 
112296 
112606 
112755 
113164 
UCRL-JC— 
107218 
107985 
108889 
109015 
109178 
109526 
109533 
109735 
109768-Rev.1 
110195 
110197 
110277 
110346 
110678 
111017 
111215 
111296 
111452 
111462 
111463 
111464 
111660 
112062 
112099 
112232 
112256 
112689 
UCRL-LR- 
105821-92-3 
109534-92-2 
111920 
UCRL-MA-— 
110662-Pt.1 


UMDHEP-— 
93/105 

UNDRO- 
92/05 

USGS-OFR- 
0-92-3 
90-369 
91-478 


838 ERA Vol. 18, No. 5 


Abstract 
Number 


18:13517 
18:12923 


18:14692 
18:12273 
18:13759 
18:12279 
18:13439 
18:13054 
18:14012 
18:12274 
18:13672 
18:14806 
18:14041 

18:13440 
18:13441 

18:12275 
18:13829 
18:12291 

18:13442 
18:14807 
18:13760 
18:13761 

18:13726 
18:13691 

18:12862 


18:14110 
18:12167 
18:14693 
18:13830 
18:13355 
18:13682 
18:14025 
18:14694 
18:13443 
18:13598 
18:13599 
18:14695 
18:13206 
18:12168 
18:14813 
18:13251 
18:13683 
18:14696 
18:13207 
18:14697 
18:13208 
18:14525 
18:13831 
18:13762 
18:13707 
18:14698 
18:13763 


18:14699 
18:13710 
18:14447 


18:14042 


18:14138 
18:14043 
18:14036 


18:12169 
18:12170 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTiS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; INIS; NTIS (documentation only); ESTSC 
(complete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 


See IC—92/432 
OSTI; NTIS (US Sales Only); INIS 
See DOE/ID/12834—-13 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 


S 
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mak 
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Order 
Number 


DE93007784 
DE93005882 


DE93007409 
DE93005835 
DE93003338 
DE93007414 
DE93007415 
DE93007405 
DE93009456 
DE93008847 
DE93006971 
DE93007402 
DE93007407 
DE93007393 
DE93007742 
DE93007406 
DE93003334 
DE93007392 
DES93008846 
DE93007741 
DE93005740 
DE93005741 
DE93007387 
DE93006972 
DE93008848 


DE93007511 
DE93007507 
DE93005818 
DE93002886 
DE93007496 
DE93007115 
DE93007494 
DE93005821 
DE93005823 
DE93007110 
DE93007111 
DE93006278 
DE93007499 
DE93007502 
DE93002894 
DE93007504 
DE93007508 
DE93007114 
DE93007513 
DE93007517 
DE93007509 
DE93007506 
DE93005828 
DE93007498 
DE93005819 
DE93007500 
DE93007515 


DE93009441 
DE93008631 
DE93007108 


DE93003359 


TI93619211 


DE93004285 
DE93004286 


Distribution 
Category 


PC-700 
PC-700 


MF-705 
MF-700 
MF-402 
MF-700 
MF-700 
MF-700 
MF-702 
MF-705 
MF-700 
MF-705 
MF-403 
MF-700 
MF-706 


MF-702 


MF-706 
MF-705 
MF-702 
MF-402 


MF-700 
MF-706 


MF-700 
MF-814 
MF-712 
MF-902 
MF-405 
MF-700 
MF-705 
MF-712 
MF-907 
MF-700 
MF-700 
MF-712 
MF-701 
MF-812 
MF-700 
MF-704 
MF-712 
MF-700 
MF-712 
MF-712 
MF-712 
MF-701 
MF-902 
MF-600 
MF-700 
MF-712 
MF-426 


PC-712 
PC-741 
MF-700 


MF-814 





WHC-SA- 


Report Abstract Source of GPO Order 


Distribution 
Number Number Availability 


Dep. Number Category 
UTSI- 


92-02 18:12959 See DOE/ET/10815-181 

92-08 18:12960 See DOE/ET/10815—197 

92-09 18:12961 See DOE/ET/10815—199 

92-11 18:12962 See DOE/ET/10815—202 
UTTG— 


28-92. 18:14131 See IC—92/409 
UVA- 


527277/MANE-93/112 18:12914 See DOE/ER/10733-12 
UWThPh- 
1992-22 18:14157  OSTI; NTIS (US Sales Only); INIS 7193615575 
1992-28 18:14158 | OSTI; NTIS (US Sales Only); INIS T193615576 
VAEC-A- 
001 18:14111 OST; NTIS (US Sales Only); INIS 7193619709 
002 18:14398  OSTI; NTIS (US Sales Only); INIS T193619958 


007 18:14369  OSTI; NTIS (US Sales Only); INIS 7193621527 
VTT-ETRR- 


14 18:12998 


16 
VTT-PUB-— 

110 
VTT-TIED-— 

1231 

1394 

1399 

1400 
VTT/LVIS2000— 


18:12999 
18:14652 
18:12649 
18:13862 
18:13863 
18:12457 


18:13000 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 


DE93769932 
DE93769931 


TI93621659 
T1I93621033 
TI93620715 
7193620716 
TI9S3621060 


DE93769939 


18:12774 OSTI; NTIS; INIS; GPO Dep. : DE93004886 


18:12171 OSTI; NTIS; INIS; GPO Dep. ; DE93008145 
0261-Rev.2 18:12684 OSTI; NTIS (US Sales Only); GPO Dep. : DE93005860 


0262-Rev.2 18:12685 | OSTI; NTIS (US Sales Only); GPO Dep. é DE93005859 


0290-Rev.1 18:12553 OSTI; NTIS (US Sales Only); GPO Dep. E DE93006863 


0340 18:12686  OSTI; NTIS (US Sales Only); GPO Dep. 99:  DE93006858 


0392-Rev.1 18:12172 OSTI; NTIS; INIS; GPO Dep. 
0430-Rev.1 18:42256 OSTI; NTIS; GPO Dep. 

0468-1 18:12221 OSTI; NTIS; INIS; GPO Dep. 
0472-1 18:12173 | OSTI; NTIS; INIS; GPO Dep. 
0475-1 18:12687 OSTI; NTIS; INIS; GPO Dep. 
0481-1 18:12174 | OSTI; NTIS; INIS; GPO Dep. 


DE93008164 
DES3006525 
DE93005890 
DE93005878 
DE93005876 
DE93005879 


mmmmmm 
888888 


0489-1 18:12257  OSTI; NTIS; INIS; GPO Dep. 


DE93003984 
0553 18:12775  OSTI; NTIS (US Sales Only); GPO Dep. 


DE93005321 


— ob 


0581 18:12175 | OSTI; NTIS; INIS; GPO Dep. 
0601 18:13864 | OSTI; NTIS; INIS; GPO Dep. 
WHC-MR- 
0302-Suppl.1 18:12176 OSTI; NTIS (US Sales Only); GPO Dep. 
0382 18:12177  OSTI; NTIS; INIS; GPO Dep. 
0386 18:12178 | OSTI; NTIS; INIS; GPO Dep. 
0388 18:12179 | OSTI; NTIS; INIS; GPO Dep. 
0398 18:13764 | OSTI; NTIS; INIS; GPO Dep. 
WHC-SA- 
0847 18:12584 OSTI; NTIS; INIS; GPO Dep. 
1109 18:12776 OSTI; NTIS; INIS; GPO Dep. 
1191 18:12180 | OSTI; NTIS; INIS; GPO Dep. 
1261 18:12181 | OSTI; NTIS; GPO Dep. 
1411-Rev.2 18:12182 | OSTI; NTIS; INIS; GPO Dep. 
1416 18:12183 | OSTI; NTIS; INIS; GPO Dep. 
1450 18:12184 | OSTI; NTIS; INIS; GPO Dep. 
1492-Rev.1 18:12185 | OSTI; NTIS; INIS; GPO Dep. 
1509 18:13765 | OSTI; NTIS; INIS; GPO Dep. 


DE93004488 
DE93003385 


—_ 


DES93004989 
DE93006532 
DE93006533 
DE93006526 
DE93004983 


ah ok ok oh oh 


DE93005875 
DE93004073 
DE93004981 
DE93004060 
DE93004998 
DE93004495 
DE93004487 
DE93004980 
DE93004987 


mmmmmmmmm mmmmm mm mm 
888888888 BBB8B BB 88 


eee ek ek ek et ot ot 
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WHC-SA- 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


3® 
Bg 


1542 18:12258 OSTI; NTIS; INIS; GPO Dep. 

1560 18:12863 OSTI; NTIS; INIS; GPO Dep. 

1565 18:12186 | OSTI; NTIS; INIS; GPO Dep. 

1579 18:12585 | OSTI; NTIS; INIS; GPO Dep. 

1598 18:11986 OSTI; NTIS; INIS; GPO Dep. 

1667 18:12187 OSTI; NTIS; INIS; GPO Dep. 

1669 18:12188 | OSTI; NTIS; INIS; GPO Dep. 

1676 18:13158 | OSTI; NTIS; INIS; GPO Dep. 

1713 18:12189 | OSTI; NTIS; INIS; GPO Dep. 

1756 18:12190 OSTI; NTIS; INIS; GPO Dep. 

WHC-SP- 

0091 18:12191 OSTI; NTIS; GPO Dep. 

0170 18:12777. OSTI; NTIS; GPO Dep. 

0383 18:12259 OSTI; NTIS; INIS; GPO Dep. 

0437 18:11871 OSTI; NTIS; GPO Dep. 

0681 18:12912 OSTI; NTIS; GPO Dep. 
18:11987 OSTI; NTIS; INIS; GPO Dep. 
18:12192 OSTI; NTIS; GPO Dep. 
18:12193 OSTI; NTIS; GPO Dep. 
18:12260 OSTI; NTIS; GPO Dep. 
18:13444 OSTI; NTIS; INIS; GPO Dep. 


DES3006249 MF-940 
DE93006562 MF-940 
DE93004995 MF-902 
DE93004486 MF-537 
DE93004507 MF-607 
DE93004508 MF-902 
DE93004997 MF-902 
DE93006563 MF-504 
DE93004510 MF-902 
DE93004518 MF-902 


mmmmmmmmmm 
any fea ee ia See ae oe se 
8888838888 


DE93005387 MF-721 
DE93005377 MF-700 
DE93004074 MF-702 
DE93005388 MF-702 
DE93006596 MF-602 
DE93006595 MF-630 
DE93005001 MF-900 
DE93004978 MF-600 
DE93003985 MF-602 
DE93003889 MF-940 


mmmmmmmmmm 
eK ek ot ot 
oie oo ee i oe 
SSsBsssssss 


18:14239  OSTI; NTIS (US Sales Only); INIS 
18:14159 | OSTI; NTIS (US Sales Only); INIS 
18:14160 | OSTI; NTIS (US Sales Only); INIS 


TI93619786 
TI93619723 
7193619724 
18:13485 See LA-SUB—93-13 

18:12016 See DOE-HMIP-RR-92/103 


18:13020 OSTI; NTIS; INIS; GPO Dep. 


8 


DE93003587 MF-630 


92-270 
92-291 
92-310 


92-342 
92-359 
92-375 
92-387 
92-391 

92-435 
92-438 
92-440 


93-017 
WSRC-RP- 

89-208-Rev.2 

89-262-Vol.2-Ver.3 


18:12864 
18:13766 
18:14045 
18:13767 
18:12865 
18:12778 
18:12194 
18:12261 
18:12688 


18:13865 
18:12262 
18:12195 
18:12866 
18:12196 
18:12689 
18:12867 
18:11977 


18:13866 


18:12650 
18:12690 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


alk ath ale oh ak oe oh oh ot 
888388888 
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DE93003316 
DE93002684 
DE93002683 
DE93002687 
DE93002686 
DE93007453 
DE93003185 
DE93005073 
DE93007447 


DE93003186 
DE93002404 
DE93007445 
DE93005069 
DE93006569 
DE93004255 
DE93006566 
DE93004296 


DE93007635 


DE93004438 


MF-700 
MF-702 
MF-702 
MF-702 
MF-702 
MF-706 
MF-721 
MF-707 
MF- 
1002 
MF-702 
MF-706 
MF-702 
MF-706 
MF-701 
MF-702 
MF-705 
MF-707; 
MF-705 
MF-703 


MF-706 


OSTI; NTIS (US Sales Only); GPO Dep. DE93006335 MF- 


1030 
DE93007776 MF- 
1030 
DE93006867 MF- 
1030 
DE93006868 MF- 
1030 
DE93006865 MF- 
1030 
DE93006866 MF- 
1030 
DE93003313 MF-702 
DE93003314 MF-702 
DE93005503 MF-700 
DE93005505 MF-700 


89-262-Vol.3-Ver.3 18:12868 OSTI; NTIS (US Sales Only); GPO Dep. 
89-263-Vol.1-Ver.3 18:12691 OSTI; NTIS (US Sales Only); GPO Dep. 
89-263-Vol.1-Ver.4 18:12692  OSTI; NTIS (US Sales Only); GPO Dep. 
89-263-Vol.2-3-Ver.3 18:12693 OSTI; NTIS (US Sales Only); GPO Dep. 
89-263-Vol.2-3-Ver.4 18:12694 OSTI; NTIS (US Sales Only); GPO Dep. 
89-453-Vol.1 18:12263 OSTI; NTIS; INIS; GPO Dep. 
89-453-Vol.2 18:12197 OSTI; NTIS; INIS; GPO Dep. 
89-570-Vol.4-Del.Ver. 18:12869 OSTI; NTIS (US Sales Only); GPO Dep. 
89-570-Vol.6-Del.Ver. 18:12870 OSTI; NTIS (US Sales Only); GPO Dep. 
89-634 18:12198 See WSRC-RP-89-635 
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Report 
Number 


89-635 
89-683 
90-1372 
90-424-2 
90-433-Rev.1 
90-471 
91-1208 
91-1209 
91-1246-Vol.1 


91-311-3 
91-878 
91-975 
92-056 
92-1001 
92-1179 
92-1205 
92-1207 
92-302 


92-315 
92-323 


-326 
92- 


92-351 
92-368 

92-37 

92-578 
92-582 
92-845 
92-859 
92-868 
92-877-Rev.1 


92-999 


WSRC-TM-— 


90-005 
90-005-Add.1 


WSRC-TR- 


90-26 
90-414 
91-545 
91-673 
92-021 
92-088 
92-1178 


92-142 
92-285 
92-303 
92-304 
92-346 


92-389 
92-392 
92-395 
92-397 
92-398 
92-466 
92-512 
92-54 


Abstract 
Number 


18:12198 
18:12199 
18:13867 
18:13768 
18:12871 
18:12264 
18:13769 
18:13770 
18:12266 
18:11988 
18:12779 
18:12265 
18:14013 
18:12201 
18:12696 
18:12209 
18:12210 
18:12211 
18:12202 


18:13868 
18:12203 


18:13869 
18:12204 


18:12205 
18:13897 
18:12200 
18:12267 
18:12695 
18:12268 
18:12206 
18:13771 
18:12207 


18:12208 


18:12872 
18:12873 


18:12780 
18:12678 
18:12874 
18:13209 
18:12222 
18:12781 
18:12214 


18:12212 
18:13871 
18:12782 
18:13872 
18:12213 


18:13873 
18:13874 
18:13875 
18:13876 
18:13877 
18:11989 
18:13878 
18:13870 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OST!; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
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mmmmmmmm 
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Y/EN- 


Distribution 


Order 
Number 


DE93003260 
DE93003647 
DE93003645 
DE93006329 
DE93005699 
DE93003312 
DE93004667 
DES3004586 
DE93006564 
DE93004294 
DE93005513 
DE93003710 
DE93003179 
DE93004536 
DE93006347 
DE93006870 
DE93004587 
DE93005074 
DE93003377 


DE93005545 
DE93002813 


DE93003378 
DE93002814 


DE93003379 
DE93003183 
DE93003372 
DE93003384 
DE93004260 
DE93006173 
DE93006792 
DE93005297 
DE93005070 


DE93004258 


DE93004553 
DES3004554 


DE93005706 
DE93002961 
DE93006790 
DE93003646 
DES3002697 
DE93003180 
DE93004877 


DE93003325 
DE93005075 
DE93004256 
DE93005076 
DE93002808 


DE93004591 
DE93005337 
DE93004546 
DES3006565 
DE93006245 
DE93003310 
DE93006789 
DE93006330 


Category 


MF-721 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-706 
MF-700 
MF-702 
MF-701 
MF-702 
MF-701 
MF-701 
MF-701 
MF-706; 
MF-721 
MF-702 
MF-706; 
MF-721 
MF-702 
MF-701; 
MF-721 
MF-701 
MF-702 
MF-701 
MF-702 
MF-706 
MF-706 
MF-706 
MF-702 
MF-702; 
MF-706 
MF-701 


MF-706 
MF-706 


MF-700 
MF-705 
MF-706 
MF-702 
MF-702 
MF-706 
MF-706; 
MF-721 
MF-721 
MF-702 
MF-702 
MF-702 
MF-701; 
MF-721 
MF-702 
MF-702 
MF-702 
MF-702 
MF-703 
MF-721 
MF-702 
MF-703 


Y/CSD/INF— 


92/10 18:13445  OSTI; NTIS (US Sales Only); GPO Dep. 
Y/DD- 


586 18:12622 OSTI; NTIS; GPO Dep. 


DE93007269 MF-705 


m m 
8 8 


DE93007243 MF-705; 


MF-714 
Y/EN- 


618/R6 18:12215 OSTI; NTIS; GPO Dep. 


m 
8 


DE93002705 MF-702 
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Y/SUB- 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


Y/SUB- 

92-99928C/6 18:13882 OSTI; NTIS; GPO Dep. DE93002754 MF-702 
YWN- 

102 18:12216 OSTI; NTIS; INIS; GPO Dep. DE93004684 MF-702 
YJT- 


92-17 
92-18 
92-19 
92-20 
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18:13879 
18:13880 
18:13881 
18:13289 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


TI93620729 
TI93620730 
T193620731 
TI93620282 





Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE92001069 
DE92010558 
DE92010560 
DE92010563 
DE92010592 
DE92016034 
DE92018441 
DE92019987 
DE92041301 
DE93000032 
DE93000045 
DE93000047 
DE93000052 
DE93000071 
DE93000072 
DE93000073 
DE93000077 
DE93000078 
DE93000079 
DE93000101 
DE93000107 
DE93000109 
DE93000112 
DE93000113 
DE930001 14 
DE93000115 
DE93000117 
DE93000118 
DE93000119 
DE93000122 
DE93000220 
DE93000221 
DE93000226 
DE93000227 
DE93000234 
DE93000235 
DE93000237 
DE93000238 
DE93000244 
DE93000713 
DE93001491 
DE93001645 
DE93001706 
DE93002292 
DE93002344 
DE93002404 
DE93002428 
DE93002431 
DE93002452 
DE93002465 
DE93002525 
DE93002585 
DE93002591 
DE93002683 
DE93002684 
DE93002686 
DE93002687 
DE93002697 
DE93002705 
DE93002706 
DE93002734 


Report No. 


DOE/BC-92/1 
NREL/TP-451-4851 
NREL/TP-451 -4852 
NREL/TP—451-4850 
NREL/TP-—410-4960 
CONF-930519—1 
DOE/PC/90055-T3 
DOE/RL-88-27-Rev.2-Vol.1 
CONF-9305 19-2 
NREL/TP-462-5175 
NREL/TP-451-5190 
NREL/TP-432-5071 
NREL/TP-463-5217 
NREL/TP-411-5326 
NREL/TP-—411-5327 
NREL/TP-—411-5289 
NREL/TP-413-5332 
NREL/TP-413-5334 
NREL/TP-—442-5102 
NIPER-536 
DOE/BC/14600-36 
DOE/BC/1 4665-8 
DOE/BC/14600-38 
DOE/BC/14721-4 
DOE/ID/12842-1 
DOE/BC-93/3/SP 
NIPER-631 
NIPER-€635 
NIPER-648 
DOE/BC/14425-—7 
DOE/MC/24207-3136 
DOE/MC/24207-3137 
DOE/MC/23277-3141-Vol.2 
DOE/MC/23277-3141-Vol.3 
DOE/MC/24 132-3195 
DOE/MC/1 1076-3196 
DOE/MC/11076-3198 
DOE/MC/11076-3199 
DOE/MC/26305-3257 
SAND-—92-2032C 
BNL-47920 
CONF-930519—4 
CONF-9205 108-17 
SAND-—92-2254C 
CONF-930571—1 
WSRC-MS-92-359 
CONF-930519-5 
TVA-Bull-Z-294 
TVA-Bull-Z-302 
SAND-92-2282C 
TVA-Bull-Z-313 
TVA-Bull-Z-295 
TVA-Bull-Z-293 
WSRC-MS-92-161 
WSRC-MS-92-160 
WSRC-MS-92-201 
WSRC-MS-92-178 
WSRC-TR-92-021 
Y/EN-618/R6 
ORNVER-121 
ORNL/M-2359 


Order No. 


DE93002754 
DE93002808 
DE93002813 
DE93002814 
DE93002834 
DE93002844 
DE93002853 
DE93002862 
DE93002873 
DE93002874 
DE93002886 
DE93002894 
DE93002902 
DE93002924 
DE93002943 
DE93002944 
DE93002946 
DE93002961 

DE93003006 
DE93003009 
DE93003019 
DE93003024 
DE93003030 
DE93003035 
DE93003094 
DE93003112 
DE93003114 
DE93003179 
DE93003180 
DE93003181 

DE93003183 
DE930031 84 
DE930031 85 
DE93003186 
DE93003188 
DE93003189 
DE93003215 
DE93003223 
DE93003226 
DE93003227 
DE93003232 
DE93003235 
DE93003236 
DE93003242 
DE93003255 
DE93003256 
DE93003260 
DE93003273 
DE93003287 
DE93003310 
DE93003312 
DE93003313 
DE93003314 
DE93003316 
DE93003325 
DE93003334 
DE93003338 
DE93003350 
DE93003356 
DE93003359 
DE93003361 


Report No. 


Y/SUB—92-99928C/6 
WSRC-TR-92-346 
WSRC-RP-92-323 
WSRC-RP-92-346 
CONF-9211115-1 
LA—12425-T 
LA-10300-M-Vol.1 
PNL—8222 
ES/ER/TM-35 
ORNL/TM-—12185 
UCRL-JC—109015 
UCRL-JC—111017 
ANL/CMT/CP-—75745 
ANL/EP/CP-77261 
FEMP/SUB-052 
PNL-—8356-Vol.1 
PNL-—8356-Vol.2 
WSRC-TR-90-414 
ANL/EAIS/CP-77721 
ANL/CHM/CP--75284 
CONF-9109334—1 
CONF-930502-—1 
CONF-921029-15 
PNL-8284 
CONF-9211119—1 
ORNL/CDIAC—49 
PNL-8308 
WSRC-RP-91-975 
WSRC-TR-92-088 
DPSPU-—82-272-103 
WSRC-RP-92-368 
DPST-—83-209 
WSRC-MS-92-270 
WSRC-MS-92-342 
CONF-9107104—25 
ORNL/CDIAC-57 
PNL-—8354 
SAND-92-2035-Vol.1 
SAND-92-1952 
SAND-92-2377 
SAND-91-7035 
SAND-92-1579 
SAND-—92-2035-Vol.2 
SAND-—92-1897C 
PNL-8337 
PNL-8389 
WSRC-RP-89-635 
NRC—93003273 
PNL-81 84 
WSRC-TR-92-466 
WSRC-RP-90-471 
WSRC-RP-89-453-Vol.1 
WSRC-RP-89-453-Vol.2 
WSRC-MS-91-525 
WSRC-TR-92-142 
UCRL-ID—112129 
UCRL-ID—108226 
CONF-9209247-1 
SRO-819-22 
UCRL-MA—1 10662-Pt.1 
RL-4-10 


Order No. 


DE93003362 
DE93003364 
DE93003372 
DE93003377 
DE93003378 
DE93003379 
DE93003384 
DE93003385 
DE93003472 
DE93003476 
DE93003556 
DE93003564 
DE93003568 
DE93003587 
DE93003600 
DE93003610 
DE93003618 
DE93003623 
DE93003626 
DE93003643 
DE93003645 
DE93003646 
DE93003647 
DE93003666 
DE93003673 
DE93003678 
DE93003679 
DE93003710 
DE93003722 
DE93003724 
DE93003730 
DE93003744 
DE93003782 
DE93003783 
DE93003789 
DE93003810 
DE93003817 
DE93003819 
DE93003833 
DE93003841 

DE93003854 
DE93003871 

DE93003879 
DE93003889 
DE93003984 
DE93003985 
DE93003989 
DE93004024 
DE93004036 
DE93004041 

DE93004060 
DE93004073 
DE93004074 
DE93004112 
DE93004113 
DE93004115 
DE93004127 
DE93004173 
DE93004181 

DE93004202 
DE93004229 


Report No. 


CONF-9209273—1 
ORNL/TM-12128 
WSRC-RP-92-37 
WSRC-RP-92-302 
WSRC-RP-92-326 
WSRC-RP-92-351 
WSRC-RP-—92-578 
WHC-EP-0601 
BNL-48039 
BNL—48196 
CONF-91 1106-98 
ORNL/M-—1757 
CONF-9210228—1 
WSEO-92-093 
CONF-9109448-1 
CONF-9211124—1 
CONF-930130-3 
DOE/ST—0005P 
SAND-92-7312 
DPSPU-86-25-1-Rev. 
WSRC-RP-90-1372 
WSRC-TR-91-673 
WSRC-RP-89-683 
ORNL/TM-12141 
ORNL/TM—12114 
ORNLU/CDIAC—45 
ORNL/TM—10399 
WSRC-RP-91-878 
LA-UR—92-3428 
LA-UR-92-3414 
LA-UR-92-3375 
LA-UR-—92-3468 
LA-UR-92-3505 
LA-UR-92-3500 
LA-UR-—92-3554 
LA-UR-—92-3655 
LA-UR-92-3668 
LA-UR-92-3712 
LA-UR-92-3766 
LA-UR-—92-3790 
LA-UR-—92-3827 


TVA/NFERC-—91/14-Suppl. 


TVA/NFERC-91/14 
WHC-SP-—0864 
WHC-EP-0489-1 
WHC-SP-0855 
CONF-921137-3 
PNL-—8339 
CONF-9209158—11 
SAND-92-2215C 
WHC-SA-1261 
WHC-SA-1109 
WHC-SP-0383 
CONF-921137-2 
CONF-9211114-3 
CONF-921137—4 
DOE/NV/10630-—30 
CONF-921137-5 
ANL/MCT/CP-76422 
ANL/EAIS/CP-77680 
ANL/FE/CP—76286 
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DE93004238 


Order No. 


DE93004238 
DE93004242 
DE93004248 
DE93004250 
DE93004255 
DES93004256 
DE93004258 
DE93004259 
DE93004260 
DE93004269 
DE93004275 
DE93004285 
DE93004286 
DE93004290 
DES93004294 
DE93004296 
DE93004329 
DE93004332 
DE93004338 
DE93004341 

DES3004346 
DE93004347 
DE93004349 
DE93004350 
DE93004386 
DE93004403 
DE93004406 
DE93004435 
DE93004436 
DE93004438 
DE93004481 

DE93004486 
DE93004487 
DE93004488 
DE93004495 
DES93004500 
DE93004505 
DE93004507 
DE93004508 
DE93004510 
DE93004518 
DE93004536 
DE93004546 
DE93004553 
DE93004554 
DE93004586 
DE93004587 
DE93004591 

DE93004619 
DE93004659 
DE93004666 
DE93004667 
DE93004674 
DE93004678 
DE93004680 
DE93004684 
DE93004691 

DE93004795 
DE93004806 
DE93004807 
DE93004842 
DE93004872 
DE93004875 
DE93004876 
DE93004877 
DE93004885 
DE93004886 
DE93004892 
DE93004957 
DE93004961 
DE93004962 
DE93004967 


44 


Report No. 


ANL/CP-76463 
ANL/CP-76288 
ANL/CP-75904 
ANL/CP-76261 
WSRC-MS-—92-435 
WSRC-TR-92-303 
WSRC-RP-92-999 
SRL-ETS—90-317 
WSRC-RP-92-582 
ORNL-€6738 
ANL/EAIS/TM-81 
USGS-OFR-90-369 
USGS-OFR-91-478 
DPW-53-900 
WSRC-RP-$1 -1253 
WSRC-MS-—92-440 
PNL-SA-21340 
PNL-SA-21472 
PNL-SA-20530 
DPW-53-321 
DPW-53-204 
DPW-53-173 
DPW-6922 
DPW-53-178 
SAND-91-0758 
PNL-SA-20717 
PNL-SA-—19951 
DPST-87-536 
DPST-87-325 
WSRC-RP-89-208-Rev.2 
SAND-90-2366 
WHC-SA-1579 
WHC-SA-1450 
WHC-EP-0581 
WHC-SA-1416 
SAND-—92-2441C 
SAND-92-1794C 
WHC-SA-1598 
WHC-SA-—1667 
WHC-SA-1713 
WHC-SA-1756 
WSRC-RP-92-056 
WSRC-TR-92-395 
WSRC-TM-90-005 
WSRC-TM-90-005-Add.1 
WSRC-RP-91-1209 
WSRC-RP-92-1205 
WSRC-TR-92-389 
CONF-930519-6 
DOE/EP—0003P 
ANL/MCS-TM-—170 
WSRC-RP-91-1208 
DPW-6887 
DPW-6833 
LBL-PUB—704 
Y/WM-102 
LBL-32993 
SAND-92-2147 
ANL/CP-76086 
ANL/EAIS/CP-76727 
PNL-SA-21166 
ANL/CP-76967 
ANL/CP-75952 
ANL/CP-75953 
WSRC-TR-92-1178 
DPSTSA-—100-1-Del.Ver. 
WAPD-T-2998 
PNL-8335 
DPSTS-NIM-85 
DPW-6811 
DPW-6806 
DPW-53-744 
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Order No. 


DE93004968 
DE93004969 
DE93004978 
DE93004980 
DE93004981 

DE93004983 
DE93004987 
DE93004989 
DE93004995 
DE93004997 
DE93004998 
DE93005001 

DE93005005 
DE93005020 
DE93005023 
DE93005026 
DE93005036 
DES93005069 
DE93005070 
DE93005073 
DE93005074 
DE93005075 
DE93005076 
DE93005088 
DE93005097 
DES3005099 
DE93005102 
DE93005143 
DE93005155 
DE93005170 
DE93005177 
DE930051 84 
DE93005185 
DE93005187 
DE93005189 
DE93005191 

DE93005198 
DE93005222 
DE93005223 
DE93005228 
DE93005229 
DE93005230 
DE93005231 

DE93005239 
DE93005259 
DE93005275 
DE93005285 
DE93005286 
DE93005297 
DE93005321 

DE93005325 
DE93005336 
DE93005337 
DE93005361 

DE93005368 
DE93005370 
DE93005375 
DE93005377 
DE93005386 
DE93005387 
DE93005388 
DE93005416 
DE93005418 
DE93005423 
DE93005424 
DE93005439 
DE93005446 
DE93005453 
DE93005458 
DE93005485 
DE93005486 
DE93005490 


Report No. 


DPW-53-729 
DPW-53-738 
WHC-SP-0853 
WHC-SA-1492-Rev.1 
WHC-SA-1191 
WHC-MR-03898 
WHC-SA-1509 
WHC-MR-0302-Suppl.1 
WHC-SA-1565 
WHC-SA-1669 
WHC-SA-1411-Rev.2 
WHC-SP-—0841-Rev.1 
SAND-91-2924 
DOE/MC/23165—93/C0152 
DOE/MC/21023-93/C0147 
PNL-6894-Rev.1 
PNL-SA-20888 
WSRC-MS-—92-387-Rev.1 
WSRC-RP-92-877-Rev.1 
WSRC-MS-—92-291 
WSRC-RP-92-1207 
WSRC-TR-92-285 
WSRC-TR-92-304 
DOE/RW-0307P-6 
PNL-SA-20329 
PNL-SA-21588 
PNL-SA-—21349 
DOE/DP/48075—7 
CONF-930586-—2 
DOE/PC/88925-T 11 
DOE/LLW-156 
EGG-M-92493 
EGG-M-92057 
EGG-M-92265 
EGG-M-92311 
EGG-M-92256 
DOE/MC/23166—-93/C0151 
DPW-53-713 
DPW-53-677 
DPW-53-171 
DPW-53-365 
DPW-53-382 
DPW-53-383 
EGG-EP—10295 
EGG-PHY—10389 
ORAU-91/K-26 
DOE/OR/00033—-T512 
DOE/OR/00033-T511 
WSRC-RP-92-868 
WHC-EP-0553 
LA-—12359-MS 
DOE/EIA-0531 (90) 
WSRC-TR-92-392 
SAND-92-1003C 
SAND-—92-2378C 
SAND—92-2396C 
SAND-—92-2335C 
WHC-SP-0170 
DOE-STD—1024-92 
WHC-SP-0091 
WHC-SP-0437 
CONF-91 1251-2 
DPW-53-831 
DPW-53-602 
DPW-53-577 
LA-UR—92-4136 
LA-UR-92-4053 
LA-UR-—92-4002 
LA-UR-92-4391 
KCP-613-4969 
DOE/EA-0796 
DOE/EA-0398 


Order No. 
DE93005503 
DE93005505 


DE93005513 
DE93005527 
DE93005528 
DE93005537 
DE93005541 

DE93005545 
DE93005563 
DE93005592 
DE93005612 
DE93005628 
DE93005630 
DE93005631 

DE93005634 
DE93005636 
DE93005641 

DE93005662 
DE93005667 
DE93005691 

DE93005696 
DE93005699 
DE93005704 
DE93005706 
DE93005709 
DE93005712 
DE93005732 
DE93005740 
DE93005741 

DE93005778 
DE93005783 
DE93005796 
DE93005818 
DE93005819 
DE93005821 

DE93005823 
DE93005828 
DE93005835 
DE93005836 
DE93005846 
DE93005847 
DE93005858 
DE93005859 
DE93005860 
DE93005875 
DE93005876 
DE93005878 
DE93005879 
DES3005882 
DE93005890 
DE93005891 

DE93005902 
DE93005908 
DE93005909 
DE93005911 

DE93005933 
DE93005935 
DE93005980 
DE93005981 

DES93005989 
DE93006019 
DE93006045 
DE93006046 
DE93006047 
DE93006048 
DE93006052 
DE93006054 
DE93006070 
DE93006075 
DE93006079 


Report No. 


WSRC-RP-89-570-Vol.4- 
Del.Ver. 
WSRC-RP-89-570-Vol.6- 
Del.Ver. 
WSRC-RP-91-311-3 
DPSTM—100-CRIT-85 
DPST-—82-789 
BNL-48129 
BNL-47959 
WSRC-RP-92-315 
ANL/MCT/CP-—74704 
BNL-48177 
DOE/CE/27504—-6 
DPW-53-893 
DPW-53-877 
DPW-53-870 
DPW-53-840 
DPW-53-830 
CONF-9211143—Summ. 
HW-64122 
BN-SA-3680-HEDR 
ANL/CMT/RP-78324 
SRO-819-23 
WSRC-RP-90-433-Rev.1 
CONF-930408-8 
WSRC-TR-90-26 
BNL-—48250 
POEF/ER-—4546-Add.1 
BNL-52350 
UCRL-ID—112295 
UCRL-ID—112296 
CONF-930519-8 
DOE/NE/37966—2 
DOE/NP/00159-T5 
UCRL-JC—108889 
UCRL-JC—1 12232 
UCRL-JC—109735 
UCRL-JC—109768-Rev.1 
UCRL-JC—1 12062 
UCRL-ID—106454-92-4 
DOE/MC/25141—-93/C0166 
DOE/EIA—0206(91) 
GA-A-21064 
ORNL/Sub-91-SG913/1 
WHC-EP-0262-Rev.2 
WHC-EP-0261-Rev.2 
WHC-SA-0847 
WHC-EP-0475-1 
WHC-EP-0472-1 
WHC-EP-0481-1 
UCRL-52000-92-8/S 
WHC-EP-0468-1 
DOE/EIA-0219(91) 
DOE/MC/28197-93/C0163 
SAND—92-0582 
SAND-91-7075 
SAND—-92-1303 
CONF-9210282—1 
CONF-930352-11 
PNL-8427 
PNL-8431 
DOE/PC/90547-T8 
ANL/APS/TM-11 
DPW-53-825 
DPW-53-808 
DPW-53-806 
DPW-53-784 
DPW-53-345 
DPW-53-359 
DOE/ER/13623-3 
DOE/PC/88925-T13 
DOE/ER/10733—12 





Order No. 


DE93006097 
DE93006150 
DE93006157 
DE93006173 
DE93006175 
DE93006178 
DE930061 92 
DE93006204 
DE93006207 
DE93006210 
DE93006211 
DE93006212 
DE93006237 
DE93006238 
DE93006239 
DE93006240 
DE93006241 
DE93006243 
DE93006245 
DE93006249 
DE93006261 
DE93006264 
DE93006276 
DE93006278 
DE93006284 
DE93006286 
DE93006288 
DE93006291 
DE93006292 
DE93006294 
DE93006304 
DE93006305 
DE93006306 
DE93006308 
DES3006309 
DE93006310 
DE93006311 
DE93006312 
DE93006313 
DE93006329 
DE93006330 
DE93006334 
DE93006335 


DE93006337 
DE93006342 
DE93006344 
DE93006345 
DES3006346 
DE93006347 
DE93006351 

DE93006353 
DE93006359 
DE93006365 
DE93006393 
DE93006394 
DE93006395 
DE93006396 
DE93006401 

DE93006403 
DE93006404 
DE93006406 
DE93006410 
DE93006411 

DE93006412 
DE93006414 
DE93006415 
DE93006417 
DE93006420 
DE93006432 
DE93006446 
DE93006454 


Report No. 


LA-12376-MS 
DOE/EIA-0469(91) 
DOE/PC/79901-T10 
WSRC-RP-92-845 
RFP—4681 
RFP—4684 
DOE/MC/23165-93/C0161 
DPW-53-553 
CONF-9210226-1 
CONF-930404—4 
CONF-9204157-2 
CONF-9210184—2 
DPW-53-516 
DPW-53-465 
DPW-53-464 
DPW-53-461 
DPW-53-442 
AIAA-93-0821 
WSRC-TR-92-398 
WHC-SA-1542 
KCP-613-5002 
DOE/AD-93006264-Draft 
DOE/SF/19168—T 1 
UCRL-JC—110277 
SAND-—92-2918C 
SAND—92-1981C 
SAND-93-0084C 
SAND-—92-2422C 
SAND—92-2582C 
SAND—92-2745C 
DOE/EIA-0527(93) 
BN-SA-3682-HEDR 
BN-SA-3678-HEDR 
BN-SA-3672-HEDR 
BN-SA-3673-HEDR 
BN-SA-3674-HEDR 
BN-SA-3661-HEDR 
BN-SA-3676-HEDR 
BN-SA-3671-HEDR 
WSRC-RP-90-424-2 
WSRC-TR-92-54 
LA-SUB-93-4 
WSRC-RP-89-262-Vol.2- 
Ver.3 
LA-SUB-93-13 
BN-SA-3673-HEDR 
BN-SA-3681-HEDR 
BN-SA-3667-HEDR 
BN-SA-3677-HEDR 
WSRC-RP-92-1001 
DOE/EIA-MO5 1 (92) 
DOE/EIA/SR/EMEU-92-01 
DOE/MC/27225-3190 
KCP-613-4986 
LA-12480-T 
DOE/MC/25124-93/C0159 
DOE/MC/23174-93/C0158 
DOE/MC/23174—93/C0144 
ANL/ASD/CP-78552 
ANL/CMT/CP-76239 
ANL/CMT/CP-75182 
ANL/RE/CP-78568 
ANL/ES/CP-78570 
ANL/CHM/CP-78537 
ANL-HEP-CP-93-01 
ANL/CHM/CP—78554 
ANL/CHM/CP-78502 
ANL/ES/CP-77429 
ANL/MCT/CP-—76993 
DOE/PC/89764-T11 
PNL-8381 
SAND—92-8216 


Order No. 


DE93006470 
DE93006473 
DE93006476 
DE93006479 
DE93006486 
DE93006507 
DE93006525 
DE93006526 
DE93006527 
DE93006528 
DE93006532 
DE93006533 
DE93006539 
DE93006550 
DE93006553 
DE93006559 
DE93006562 
DE93006563 
DE93006564 
DE93006565 
DE93006566 
DE93006569 
DE93006595 
DE93006596 
DE93006601 
DE93006616 
DE93006619 
DE93006620 
DE93006623 
DE93006624 
DE93006626 
DE93006627 
DE93006629 
DE93006630 
DES3006631 
DE93006632 
DE93006633 
DE93006636 
DE93006638 
DE93006639 
DE93006640 
DE93006644 
DE93006645 
DE93006646 
DE93006649 
DE93006652 
DE93006653 
DE93006662 
DES3006669 
DE93006672 
DES93006677 
DES3006680 
DE93006681 
DES93006682 
DE93006683 
DE93006688 
DE93006698 
DE93006699 
DE93006700 
DE93006701 
DE93006702 
DE93006703 
DE93006706 
DE93006710 
DE93006711 
DE93006712 
DE93006713 
DE93006714 
DE93006720 
DE93006721 
DE93006722 
DE93006727 


Report No. 


DOE/PC/79816—4 
DOE/PC/79816-9 
DOE/PC/90044—8 
DOE/PC/91291-T5 
DOE/PC/89764—-T13 
DOE/ER/25084—3 
WHC-EP-0430-Rev.1 
WHC-MR-0388 
DOE/RL-91-61 
CONF-9204225—Summ. 
WHC-MR-0382 
WHC-MR-0386 
POEF-T-3596 
GTFR-105 
LA-SUB-—93-15 
DOE/EIA-0174(91) 
WHC-SA-1560 
WHC-SA-1676 
WSRC-RP-—91-1246-Vol.1 
WSRC-TR-92-397 
WSRC-MS-92-438 
WSRC-MS-92-391 
WHC-SP-0831 
WHC-SP-0681 
CONF-921101—80 
BNL-48319 
CONF-9206224-3 
CONF-9211124-6 
CONF-9210121-5 
CONF-921101-81 
CONF-9209239-5 
PNL-8488 
PNL-8318 
DOE/ET/10815—203 
DOE/ET/10815—204 
CONF-930331-3 
LA-12497-MS 
DPW-53-904 
DPW-53-1005 
DPW-53-936 
DPW-53-942 
DPW-53-958 
DPW-53-1270 
BNL-48322 
BNL-48315 
BNL-NUREG—48225 
BNL-48265 
DOE/MC/26018-3163 
BNL-NUREG—48348 
BNL-48452 
DOE-STD—1021-92 
BNL—48401 
HW-7-4672 
HW-—10559 
HW-13435 
ISO-365-Del. 
ISO-712 

HW-—19281 
HW-23082 
HW-25082 
HW-25620 
HW-25656 
HW-30401-Vol.1 
HW-57433 
HW-58711-Del. 
HW-59079-Del. 
HW-59434-Del. 
HW-65935-Del. 
HW-—70658-Del. 
ORNL/TM—-12189 
KCP-613-5099 
SAND-91-2001 


Order No. 


DE93006728 
DE93006729 
DE93006730 
DE93006731 
DE93006732 
DE93006733 
DE93006734 
DE93006737 
DE93006738 
DE93006741 
DE93006744 
DE93006746 
DE93006752 
DE93006753 
DE93006755 
DES3006759 
DE93006760 
DE93006763 
DES3006765 
DE93006768 
DE93006770 
DES93006771 
DE93006772 
DE93006773 
DE93006776 
DE93006777 
DE93006778 
DE93006780 
DE93006781 
DE93006782 
DE93006783 
DE93006786 
DE93006787 
DE93006789 
DE93006790 
DE93006792 
DE93006796 
DE93006798 
DE93006800 
DE93006801 
DE93006814 
DE93006815 
DE93006826 
DES93006839 
DES3006842 
DE93006843 
DE93006848 
DE93006849 
DE93006852 
DE93006854 
DE93006855 
DE93006856 
DE93006858 
DE93006861 
DE93006862 
DE93006863 
DE93006865 


DE93006866 
DE93006867 
DE93006868 


DE93006870 
DE93006895 
DE93006908 
DE93006913 
DE93006914 
DE93006915 
DE93006918 
DE93006920 


Report No. 


CONF-921101-—79 
CONF-921217-4 
CONF-930403-—13 
CONF-930561—1 
CONF-921257-1 
CONF-930169—1 
CONF-930118—4 
CONF-9208205-1 
CONF-921206—10 
CONF-930164—7 
DOE/EIA-0529(92) 
CONF-930398—1 
SAND-92-2067C 
SAND-—92-2600C 
SAND—93-7013C 
ANL/ER/CP-78668 
ANL/ES/CP-—78674 
SAND-92-1596C 
SAND-92-2790C 
SSCL-Preprint-157 
SAND-92-2827C 
SAND-—92-2826C 
SAND-92-1954C 
SAND-—92-1604C 
SAND—92-2639C 
SAND-—92-1487C 
SAND-—93-0086C 
SAND-92-1560C 
SAND—92-2153C 
SAND-92-2828C 
SAND-—92-2672C 
CONF-9209276-1 1 
CONF-9209276—12 
WSRC-TR-92-512 
WSRC-TR-91-545 
WSRC-RP-92-859 
ANL/MCT/CP-77181 
ANL/CHM/CP-75550 
ESH-EMS—910091 
DOE/ER/13491—477 
CONF-901116—44 
CONF-901116—43 
KCP-—613-4886 
FNAL/C—92/378 
ORNL/M-2588 
HW-31130 
HW-68712 
HW-62899 
HW-67254 
HW-68350 
HW-69051 
HW-69408 
WHC-EP-0340 
EGG-NE-9904 
EGG-PHY-9881 
WHC-EP-0290-Rev.1 
WSRC-RP-89-263-Vol.2-3- 
Ver.3 
WSRC-RP-89-263-Vol.2-3- 
Ver.4 
WSRC-RP-89-263-Vol.1- 
Ver.3 
WSRC-RP-89-263-Vol.1- 
Ver.4 
WSRC-RP-92-1179 
KCP-613-4997 
ANL/ACTV-92/2 
IS-T-1636 
SLAC/AP-94 
IS-T-1521 
LA-—12486-T 
DOE/EIA—0437(91)/1 
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DE93006929 


Order No. 


DE93006929 
DE93006932 
DE93006936 
DE93006942 
DE93006948 
DE93006956 
DE93006959 
DE93006971 

DE93006972 
DE93006975 
DE93006983 
DE93006986 
DE93006987 
DE93006988 
DE93006990 
DE93007021 

DE93007044 
DES3007046 
DE93007047 
DE93007048 
DES3007049 
DE93007059 
DE93007060 
DE93007061 

DE93007063 
DE93007065 
DE93007070 
DE93007072 
DE93007074 
DE93007075 
DE93007078 
DE93007079 
DE93007108 
DE93007110 
DE930071 11 

DE93007114 
DE93007115 
DE93007120 
DE93007121 

DE93007122 
DE93007123 
DE93007124 
DE93007126 
DE93007128 
DE93007130 
DE93007131 

DE93007132 
DE93007133 
DES93007134 
DE93007135 
DE93007140 
DE93007141 

DE93007143 
DE93007147 
DE93007149 
DE93007182 
DE93007183 
DE93007184 
DE93007222 
DE93007224 
DE93007226 
DE93007227 
DE93007229 
DE93007238 
DE93007243 
DE93007245 
DE93007246 
DE93007248 
DE93007252 
DE93007260 
DE93007261 
DE93007269 


846 


Report No. 


SLAC-PUB-5857 
SAND—91-2683 
SLAC-PUB-5965 
SLAC-PUB-5988 
SLAC-PUB-6019 
ORNL-6708 
ANL/ESD/TM-39 
UCRL-ID-111522 
UCRL-ID—112755 
SAND-S$3-8464 
DOE/ER/13858-3 
SAND—92-0556 
SAND—-92-1802 
SAND—92-2653 
DOE/ER/53298-3 
DOE/ER/61148-1 
EGG-FSP—10609 
DOE/LLW-117 
DOE/LLW-118 
DOE/LLW—119 
DOE/LLW—120 
DOE-76-45/1-Rev.1 
DOE-76-45/3-Rev.1 
DOE-76-45/4-Rev.3 
HW-75625 
HW-75925 
HW-—78052 
HW—78420 
HW-78758 
HW-—79046 
HW--79377 
HW-—79726 
UCRL-LR—-111920 
UCRL-JC—1 10195 
UCRL-JC—1 10197 
UCRL-JC—1 11452 
UCRL-JC—109526 
DOE/ID—10412 
DOE/ID—10408 
DOE/ID—10411 
DOE/ID—10409 
DOE/ID—10410 
DPW-53-977 
DPW-53-994 
DPW-53-1019 
DPW-53-1383 
DPW-53-4103 
DPW-53-239 
DPW-53-628 
DPW-53-1033 
DOE/ER/53222-107 
DOE/ER/60661-—2 
DOE/ER/13955—15 
EGG-WTD—10468 
DOE/ID/13040-T16 
DOE/EP—0004P 
PNL-SA-21034 
LMF—135 
EGG-APO-10531 
EGG-EP-—10500 
DOE/LLW-133 
EGG-CODP-10620(1-93) 
DOE/LLW—164 
SSC-SR-2020D 
Y/DD-586 
CONF-9211193—1 
CONF-930403-17 
CONF-930403-16 
CONF-9210249-5 
DOE/ER/40709—-1-Task-A 
DOE/ER/40709—1-Task-B 
Y/CSD/INF-92/10 
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Order No. 


DE93007270 
DE93007275 
DE93007277 
DE93007279 
DE93007283 
DE93007284 
DE93007285 
DE93007290 
DE93007294 
DE93007299 
DE93007301 
DE93007305 
DE93007317 
DE93007318 
DE93007319 
DE93007320 
DE93007321 
DE93007322 
DE93007328 
DE93007329 
DE93007330 
DE93007331 
DE93007333 
DE93007335 
DE93007336 
DE93007342 
DE93007346 
DE93007348 
DE93007350 
DE93007352 
DE93007353 
DE93007354 
DE93007356 
DE93007357 
DE93007358 
DE93007359 
DE93007361 
DE93007363 
DE93007364 
DE93007366 
DE93007368 
DE93007374 
DE93007376 
DE93007385 
DE93007387 
DE93007389 
DE93007392 
DES3007393 
DE93007401 
DE93007402 
DE93007405 
DE93007406 
DE93007407 
DE93007409 
DE93007414 
DE93007415 
DE930074 17 
DE93007421 
DE93007422 
DE93007423 
DE93007424 
DE93007428 
DE93007438 
DE93007445 
DE93007447 
DE93007453 
DE93007458 
DE93007459 
DE93007461 
DE93007463 
DE93007475 
DE93007479 


Report No. 


ANUMCS-TM-173 
BNL—48399 
BNL-48308 
BNL-47908 
BNL-48510 
IS-M-743 
IS-M-745 
JSR-91-310 
DOE/ET/10815—199 
DOE/ER/40445-38 
DOE/ER/13326-5 
DOE/ER/40444-5 
CONF-8708180-15 
DOE/ER/61029-11 
DOE/ER/61029-12 
DOE/EIA-0131(91)/S 
PNL-8487 
LA-UR-93-341 
LA-UR-93-402 
LA-UR-93-388 
LA-UR-93-370 
LA-UR-93-362 
LA-UR-93-351 
LA-UR-93-109 
LA-UR-93-102 
LA-UR-93-180 
LA-UR-93-161 
LA-UR-93-299 
LA-UR-93-297 
LA-UR-93-0048 
LA-UR-93-0047 
LA-UR-93-0045 
LA-UR-93-43 
LA-UR-93-0042 
LA-UR-93-0027 
LA-UR-93-0014 
LA-UR-93-0004 
LA-UR-93-330 
LA-UR-93-322 
LA-UR-93-303 
LA-UR-93-302 
LA-UR-93-263 
LA-UR-93-224 
LA-UR-93-335 
UCRL-ID-112606 
LA-UR-93-289 
UCRL-ID-112186 
UCRL-ID-111968 
UCID-17026-Rev.3.0.3 
UCRL-ID-111559 
UCRL-ID-110392 
UCRL-ID-112095 
UCRL-ID-111667 
UCRL-ID-104093-Rev.1 
UCRL-ID-109091 
UCRL-ID-109254 
SAND-92-2763 
SAND-91-7083 
SAND-91-2296 
SAND-91-7055 
SAND-—-91-1490 
SAND-92-2392 
PNL-8444 
WSRC-MS-92-375 
WSRC-MS-92-310 
WSRC-MS-92-239 
LA-12510-HDR 
DOE/EIA-0202(93/1Q) 
DOE/EIA-0130(93/01) 
PNL-8495 
DOE/PC/89767-T10 
DOE/PC/90284-8 


Order No. 


DE93007480 
DE93007481 
DE93007482 
DE93007483 
DE93007488 
DE93007489 
DE93007491 

DE93007494 
DE93007496 
DE93007498 
DE93007499 
DE93007500 
DE93007502 
DE93007504 
DE93007506 
DE93007507 
DE93007508 
DE93007509 
DE93007511 

DE93007513 
DE93007515 
DE93007517 
DE93007519 
DE93007522 
DE93007524 
DE93007526 
DE93007532 
DE93007539 
DE93007540 
DE93007551 

DE93007555 
DE93007559 
DE93007561 

DE93007562 
DE93007564 
DE93007566 
DE93007567 
DE93007568 
DE93007569 
DE93007570 
DE93007571 

DE93007572 
DE93007573 
DES3007574 
DE93007575 
DE93007582 
DE93007587 
DE93007588 
DE93007593 
DE93007594 
DE93007597 
DE93007598 
DE93007599 
DE93007600 
DE93007601 

DE93007604 
DE93007605 
DE93007607 
DE93007611 

DE93007613 
DE93007614 
DE93007615 
DE93007617 
DE93007623 
DE93007625 
DE93007635 
DE93007642 
DE93007644 
DE93007647 
DE93007649 
DE93007650 
DE93007651 


Report No. 


DOE/PC/91306—4 
KCP-613-4966 
KCP-—613-4942 
KCP-613-4983 
LA-—12507-MS 
ANL/NDM-126 
CONF-920262— 
UCRL-JC—109533 
UCRL-JC—109178 
UCRL-JC—1 12099 
UCRL-JC—1 10346 
UCRL-JC—1 12256 
UCRL-JC—1 10678 
UCRL-JC—111215 
UCRL-JC—1 11660 
UCRL-JC—107985 
UCRL-JC—1 11296 
UCRL-JC—1 11464 
UCRL-JC—107218 
UCRL-JC—1 11462 
UCRL-JC—1 12689 
UCRL-JC—1 11463 
DOE/WIPP-92-025 
DOE/MC/27393-3180 
DOE/MC/26018-3218 
DOE/EP—003P 
DOE/DP/OAC/VT-92B 
IS-T-1596 
IS-T-—1635 
EGG—10617-2154 
DOE/PC/79796-T30 
DOE/PC/89653—-T6 
DOE/PC/90045-T6 
DOE/PC/89774—-T6 
DOE/PC/91285—4 
DPW-53-1042 
DPW-53-1043 
DPW-53-1053 
DPW-53-1054 
DPW-53-1065 
DPW-53-1078 
DPW-53-1100 
DPW-53-1102 
DPW-53-1104 
DPW-53-1149 
SAND-93-0164C 
SAND-92-1630C 
SAND-92-2917C 
SAND-93-0113C 
SAND-92-1617C 
SAND-92-7283C 
SAND-93-0099C 
SAND-93-0013C 
SAND-92-2103C 
SAND-—92-2120C 
SAND-92-1948C 
SAND-93-0331C 
SAND-92-1973C 
SAND-91-2038C 
LA-12449-MS 
SLAC-PUB-6051 
SLAC-PUB-6053 
DOE/ER/53174-T1 
DOE/PC/89664-T5 
DOE/ER/40634—2 
WSRC-MS-93-017 
GRI-92/0073 
EGG-M-91534 
DOE/LLW-159 
LBL-32203 
LBL-24871 
LBL-33072 





Order No. 


DE93007653 
DE93007654 
DE93007657 
DE93007660 
DE93007661 
DE93007663 
DE93007666 
DE93007667 
DE93007668 
DE93007669 
DE93007671 
DE93007674 
DE93007675 
DE93007681 

DE93007682 
DE93007683 
DE93007691 

DE93007697 
DE93007698 
DE93007700 
DE93007701 

DE93007703 
DE93007706 
DE93007707 
DE93007711 

DE93007712 
DE93007714 
DE93007716 
DE93007717 
DE93007718 
DE93007723 
DE93007725 
DES3007726 
DE93007727 
DE93007729 
DE93007730 
DE93007731 

DE93007734 
DE93007737 
DE93007739 
DE93007740 
DE93007741 

DE93007742 
DE93007744 
DE93007746 
DE93007759 
DE93007773 
DE93007774 
DE93007776 


DE93007777 
DE93007783 
DE93007784 
DE93007785 
DE93007786 
DE93007787 
DE93007788 
DE93007789 
DE93007791 

DE93007792 
DE93007797 
DE93007815 
DE93007817 
DE93007818 
DE93007822 
DE93007824 
DE93007827 
DE93007828 
DE93007837 
DES3007838 
DE93007839 
DE93007845 


Report No. 


LBL-32918 
LBL-33145 
LBL-32205 
LBL-32782 
LBL-32243 
LBL-33360 
LBL-33320 
LBL-33247 
LBL-33479 
LBL-33328 
DOE/PC/91164—T1 
SLAC-PUB-5989 
DOE/ER/40610-T1 
DOE/PC/79930-T15 
DOE/PC/79930-T16 
DOE/PC/79930-T 17 


DOE/EIA-01 21 (92/3Q) 


LBL-33304 
LBL-33252 
LBL-33238 
LBL-33379 
LBL-31311 
LBL-33331 
LBL-33248 
LBL-33345 
LBL-—28793-Rev. 
LBL-33106 
LBL-33411 
LBL-33359 
LBL-32549 
LBL-32289 
LBL-33171 
LBL-33102 
LBL-30648 
LBL-32285 
LBL-33057 
LBL-33038 
LBL-33111 
ANL-93007737 
SLAC-PUB-6036 
SLAC-PUB-6049 
UCRL-ID—112266 
UCRL-ID—112021 
ANL-92/44 
DOE-STD—1029-92 
DOE-STD—1027-92 
PNL-8142 
ANL/EAIS/TM-73 


WSRC-RP-89-262-Vol.3- 


Ver.3 
DOE/RL—92-16 
MLM-—3773 


UCRL-—52000-92-10-11-12 


ANL-92/38 
ANL-93/1 
ORNL/TM-12267 
ORNL/TM-12248 
ORNL/TM-11647 
ORNL-6724 
ORNL/TM—12282 
ORNL/CON-354 
CONF-930159—-16 
CONF-9211199—1 
CONF-930493—1 
CONF-9303104—1 
CONF-9210249-7 


DOE/ID/12584—125-Vol.1 
DOE/ID/12584—125-Vol.2 


ORNL/TM-12176 
ANL/RP-—76697-Rev. 
DOE/EV/01013-T1 
DPW-53-1163 


Order No. 


DE93007846 
DE93007847 
DES3007848 
DE93007849 
DE93007851 

DE93007852 
DE93007858 
DE93007861 

DE93007871 

DE93007872 
DE93007875 
DE93007888 
DE93007891 

DE93007893 
DE93007894 
DE93007897 
DE93007898 
DE93007899 
DE93007900 
DE93007907 
DE93007908 
DE93007920 
DE93007922 
DE93007928 
DE93007929 
DE93007932 
DE93007934 
DE93007935 
DE93007936 
DE93007940 
DE93007941 

DE93007942 
DE93007943 
DE93007944 
DE93007945 
DE93007946 
DE93007949 
DE93007957 
DE93007961 

DE93007963 
DE93007971 

DE93007974 
DE93007978 
DE93007980 
DE93007981 

DE93007982 
DE93007983 
DE93007984 
DE93007985 
DE93007986 
DE93007987 
DE93007988 
DE93007989 
DE93008004 
DE93008008 
DE93008019 
DE93008030 
DE93008031 

DE93008032 
DE93008036 
DE93008037 
DE93008046 
DE93008055 
DE93008065 
DE93008066 
DE93008067 
DE93008070 
DE93008071 
DE93008073 
DE93008074 
DE93008081 
DE93008082 


Report No. 


DPW-53-1167 
DPW-53-1173 
DPW-53-1174 
DPW-53-1183 
DPW-53-1193 
SSCL-Preprint-192 
CONF-930329-1 
CONF-930170-3 
PNL-SA-21307 
PNL-SA-21577 
PNL-SA-21137 
ANL-HEP-TR-92-111 
ANL/ASD/CP-77463 
ANL/ASD/CP-77461 
ANL/MSD/CP-78798 
ANL/MCS/CP-78729 
ANL/ASD/CP-77466 
ANL/PHY/CP-78720 
ANL-HEP-CP-93-06 
DOE/NBB-0091T 
CONF-921101-94 
CONF-930401-2 
CONF-920792-47 
ANL/ESD/TM-40 
ANL/ESD/TM-41 
SLAC-PUB-6027 
PPPL-2878 
PPPL-2875 
LA-12456 
DOE/ID/12584-101 
DOE/PC/89883—62 
DOE/PC/89883-58 
DOE/PC/89883—65 
DOE/PC/89883-59 
DOE/PC/89883-63 
DOE/PC/89883-64 
DOE/ER/61010-T5 
DOE/ER/61129-2 
DOE/ER/13337—4 
DOE/ER/54165-1 
DOE/ER/45354—5 
CONF-9208164—2 
NIPER-670 
HW-74151 
HW-74153 
HW-74505 
HW-74522 
HW-74804 
HW-74813 
HW-75376 
HW-75470 
HW-76315 

CONF-91 1099-2 
LA-SUB-93-17 
LA-SUB—93-29 
CONF-9210270— 
DOE/PC/79997-T19 
DOE/PC/88750-T9 
DOE/PC/88885-T5 
DOE/PC/89663-T8 
DOE/PC/89786-T 14 
DOE/ER/54169-1 
BNL-48492 
DOE/MC/26364-3231 
DOE/MC/26364-3228 
DOE/MC/26364-3229 
DOE/MC/26367-3235 
DOE/MC/26364—3230 
IS-M-738 

IS-M-740 
SAND-92-1790 
SAND-92-0461 


Order No. 


DE93008083 
DE93008085 
DE93008086 
DE93008087 
DE93008090 
DE93008091 
DE93008092 
DE93008093 
DE93008094 
DE93008095 
DE93008097 
DE93008099 
DE93008100 
DE93008101 
DE93008102 
DE93008103 
DE93008104 
DE93008105 
DE93008106 
DE93008107 
DE93008108 
DE93008109 
DE93008120 
DE93008122 
DE93008123 
DE93008124 
DE93008125 
DE93008144 
DE93008145 
DE930081 64 
DE93008166 
DE93008180 
DE930081 84 
DE93008185 
DE930081 86 
DE930081 89 
DE93008190 
DE93008191 
DE93008192 
DE93008196 
DE93008207 
DE93008208 
DE93008211 
DE93008213 
DE93008214 
DE93008215 
DE93008221 
DE93008223 
DE93008225 
DE93008226 
DE93008227 
DE93008231 
DE93008234 
DE93008235 
DE93008236 
DE93008266 
DE93008270 
DE93008277 
DE93008283 
DE93008287 
DE93008296 
DE93008352 
DE93008370 
DE93008374 
DE93008375 
DE93008383 
DE93008384 
DE93008385 
DE93008388 
DE93008389 
DE93008390 
DE93008393 


Report No. 


KAPL-4738 
KCP-613-4864 
KCP-613-4998 
ANL-91/32-Rev.2 
DOE/PC/89771-13 
DOE/PC/89790-T3 
DOE/PC/89764-T14 
DOE/PC/91041—T5 
DOE/PC/90364-T4 
DOE/PC/90364-T5 
DOE/PC/90305-T9 
DOE/PC/90298-T 1 1 
DOE/PC/90291-T7 
DOE/PC/90291-T8 
DOE/PC/90291-TS 
DOE/PC/90291-T10 
DOE/PC/90056-T8 
DOE/PC/90055-T6 
DOE/PC/91053—T2 
DOE/PC/91293-T1 
DOE/PC/91300-T3 
DOE/PC/91300-T4 
DOE/PC/91300-T5 
DOE/PC/91304—-T3 
DOE/PC/91304—T4 
DOE/PC/91303-T4 
DOE/PC/91344-T2 
GTFR-—106 
WHC-EP-—01 82-54 
WHC-EP—0392-Rev.1 
ANL-92/47 
DOE/PC/89758-T14 
DOE/ER/13319-T1 
DOE/CE/33017-T1 
DOE/CE/15454—-T5 
DOE/PC/90042-T2 
DOE/PC/91297-T2 
DOE/PC/91311-T5 
DOE/MC/27226-3259 
DOE/MC/27391-3238 
DOE/PC/92535-T1 
DOE/PC/92540-T1 
DOE/ER/13590—12 


PATENTS-US—A7681296 


PATENTS-US—A7681294 


PATENTS-US—A7681293 
PATENTS-US—A7680972 
PATENTS-US—A7679497 
PATENTS-US—A7679487 
PATENTS-US—A7678488 
PATENTS-US—A7678430 


PATENTS-US—A7678081 


PATENTS-US—A7672984 
PATENTS-US—A7672983 
PATENTS-US—A7672308 


CONF-9211127-3 
CONF-930331-5 
CONF-930403-—26 
DOE/ER/52143-T2 
DOE/ER/60552-2 
DOE/ER/14207—2 
SAND-—93-0190C 
SSCL-611 
DOE/ER/13542-5 
DOE/ER/13802-2 
DOE/PC/89785-3 
DOE/PC/89775-1 
DOE/PC/89774-3 
DOE/BC/14445-T3 
DOE/BC/14445-T2 
DOE/BC/14445-T1 
DOE/PC/89759-T9 
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DE93008398 


Order No. 


DE93008398 
DE93008399 
DE93008441 
DE93008442 
DE93008443 
DES3008444 
DE93008445 
DE93008446 
DE93008447 
DE93008448 
DE93008449 
DE93008450 
DE93008453 
DE93008454 
DES3008455 
DE93008458 
DE93008459 
DE93008460 
DES3008461 

DE93008462 
DE93008466 
DE93008476 
DE93008493 
DE93008518 
DE93008523 
DE93008524 
DE93008525 
DE93008526 
DE93008527 
DE93008528 
DE93008529 
DE93008530 
DE93008531 

DE93008533 
DE93008536 
DE93008537 
DE93008539 
DE93008540 
DE93008543 
DE93008544 
DE93008547 
DE93008548 
DE93008549 
DE93008550 
DE93008551 

DE93008552 
DES3008564 
DE93008573 
DE93008580 
DE93008581 

DES3008582 
DE93008583 
DE93008585 
DE93008586 
DE93008587 
DE93008588 
DE93008589 
DE93008591 

DE93008592 
DES3008593 
DE93008594 
DE93008597 
DE93008601 

DE93008602 
DE93008603 
DE93008604 
DE93008605 
DE93008606 
DE93008623 
DE93008625 
DE93008631 
DE93008632 


848 


Report No. 


DOE/ID/12934—15 
DOE/ID/12934—14 
HW-69822 
HW—70165 
HW-70182 
HW-70588 
HW-70872 
HW-71222 
HW-—71535 
HW-71577 
HW-71921 
HW-72142 
HW-72902 
HW-—73525 
HW-73884 
HW-76848 
HW-—77046 
HW-77709 
HW-79480 
LA-SUB—93-23 
LA-SUB-—93-47 
SLAC—400 
SAND—92-2537 
PNL-8523 
DOE/ER/14261—1 
DOE/PC/88858-T 1 
DOE/PC/88858-T2 
DOE/PC/88858-T3 
DOE/PC/88858-T4 
DOE/PC/88858-T5 
DOE/PC/88858-T6 
DOE/PC/88858-T7 
DOE/PC/88858-T8 
DOE/PC/92527-T1 
DOE/PC/89774-T7 
DOE/PC/89785-T3 
DOE/PC/89758-T15 
DOE/ER/13442-7 
DOE/ER/14175—2 
DOE/ER/451 46-7 
DOE/ER/14004—4 
DOE/PC/89785-6 
DOE/PC/89774—1 
DOE/ER/45263—4 
DOE/ER/61399-1 
DOE/MC/27225-3258 
CONF-921101-97 
CONF-9301 81-1 
HW-79999 
HW-80243 
HW-—80560 
HW-80672 
HW-81078 
HW-81472 
HW-82001 
HW-82089 
HW-82428 

HW-83 102 
HW-83445 
HW-83508 
HW-83876 
ARH-1504-Del. 
HW-83820 
HW-84291 
HW-84354 
HW-84474 
HW-84529 
HW-84591 
PNL—8546 
SLAC-410 
UCRL-LR-109534-92-2 
DOE/PC/79819-T2 
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Orde; No. 


DE93008633 
DE93008635 
DE93008637 
DE93008639 
DE93008640 
DE93008641 
DE93008642 
DE93008643 
DE93008644 
DE93008645 
DE93008664 
DE93008665 
DE93008688 
DE93008694 
DE93008696 
DES93008697 
DE93008739 


DE93008740 
DES93008741 
DE93008742 
DE93008743 
DE93008744 
DE93008750 


DE93008760 
DE93008761 
DE93008762 
DE93008763 
DE93008764 
DE93008765 
DE93008766 
DE93008774 
DE93008776 
DE93008777 
DE93008781 
DE93008792 
DE93008831 
DE93008846 
DE93008847 
DE93008848 
DE93008881 
DE93008882 
DE93008883 
DE93008884 
DE93008886 
DE93008887 
DE93008894 
DE93008916 
DE93008934 
DE93008942 
DE93008945 
DE93008946 
DE93008947 
DE93008953 


DE93008954 
DE93008955 
DE93008957 
DE93008959 
DE93008966 
DE93009025 


DE93009043 
DE93009056 
DE93009057 
DE93009071 


Report No. 


DOE/ID/01570-T162 
DOE/ER/45271-T6 
DOE/MC/27227-3260 
DOE/MC/11089-3212 
DOE/MC/24221-3249 
DOE/MG/24221-3248 
DOE/MC/24221-3247 
DOE/MC/24221-3246 
DOE/MC/24221-3245 
DOE/MC/24221-3244 
ANL/MCS/CP-78727 
ANL/MCS/CP-78728 
ORNL/TM-12281 
SAND—92-1933 
SAND—92-2507 
SAND~—92-1987 
DOE/WIPP-91-005-Vol.1- 
Rev.3 
DOE/WIPP-—91-005-Vol.2- 
Rev.3 
DOE/WIPP-91-005-Vol.3- 
Rev.3 
DOE/WIPP-—91-005-Vol.4- 
Rev.3 
DOE/WIPP-91-005-Vol.5- 
Rev.3 
DOE/WIPP-91-005-Vol.11- 
Rev.3 
DOE/WIPP-91-005-Vol.12- 
Rev.3 
DOE/ER/13350-T1 
DOE/ID/13025—8 
DOE/ID/12834—-13 
DOE/ER/45200-T2 
DOE/ER/13946-2 
DOE/ER/60697-2 
DOE/MC/24267-3 156 
DOE/MC/24223-3205 
DOE/BC/1 4660-8 
DOE/BC/14660—-9 
DOE/BC/14661-8 
HW-72551 
ANL/APS/TB-4 
UCRL-ID—112191 
UCRL-ID—111039 
UCRL-ID-113164 
DOE/ET/10815—181 
DOE/ET/10815—202 
DOE/ET/10815—197 
DOE/ER/13592-7 
DOE/ER/13759-6 
DOE/ER/61144-T4 
DOE/PC/88920-T27 
DOE/ER/13890-T1 
DOE/PC/91294-T4 
DOE/PC/88851-T3 
DOE/PC/90049-T7 
DOE/PC/88858-T9 
DOE/PC/89876—-T17 
DOE/UMTRA-050510-0000- 
Rev.1-Vol.2 
DOE/UMTRA-0141-0000 
DOE/UMTRA-400661-0000 
DOE/UMTRA-050507-0000 
DOE/UMTRA-050130-0000 
DOE/UMTRA-400669-0000 
DOE/UMTRA-050510-0000- 
Rev.1-Vol.3 
DOE/CE/15441-T8 
DOE/ER/60939-3 
DOE/ID/13048-T1 
DOE/ER/60602-T1 


Order No. 


DE93009090 
DE93009092 
DE93009094 
DE93009100 
DE93009101 


DE93009105 
DE93009109 
DE93009137 


DE93009139 


DE93009143 
DE93009145 


DE930091 46 


DE93009156 
DE93009169 
DE93009170 
DE93009171 
DE930091 83 
DE93009201 
DE93009363 
DE93009364 
DE93009366 
DE93009380 
DE93009381 
DE93009382 
DE93009398 
DE93009399 
DE93009433 
DE93009438 
DE93009441 
DE93009456 
DE93009485 
DE93009486 
DE93009487 
DE93009488 
DE93009645 
DE93009646 
DES3009648 
DE93009649 
DE93009650 
DES3009651 
DE93009652 
DE93009654 
DE93009655 
DE93009656 
DE93009657 
DE93009658 
DES93009659 
DE93009670 
DE93009672 
DE93009673 
DE93009676 
DE93009679 
DE93009680 
DE93009683 
DE93009684 
DE93009685 
DE93009687 
DE93009688 
DE93009691 
DE93009693 
DE93009694 
DE93009695 
DES93009696 
DE93009699 
DE93009702 
DE93009704 
DE93009706 


Report No. 


DOE/ER/60602-T3 
DOE/MC/27225-3281 
DOE/ER/60602-T2 
DOE/UMTRA-050510-CARD 
DOE/UMTRA-050510-0000- 
Rev.1-Vol.1 
DOE/ER/20024—1 
DOE/ER/13895-3 
DOE/UMTRA-050516-0000- 
Vol.1 
DOE/UMTRA-050516-0000- 
Vol.3 
DOE/UMTRA-05051 2-0000 
DOE/UMTRA-05051 2-0000- 
Attach.2 
DOE/UMTRA-—05051 2-0000- 
App.B-Attach.3 
DOE/METC/C—93/7056 
HW-73193 
HW-73202 
HW-—75127 
DOE/MC/27 115-3280 
DOE/FE-0274T 
DOE/MC/28130—3286 
DOE/MC/25140-3278 
DOE/ER/60689-—2 
DOE/EH/89084—-T8 
DOE/RW/00244-T1 
DOE/CE/15498-T1 
DOE/ER/61403—1 
DOE/ER/14305—1 
DOE/ER-0581P 
SSCL-615 
UCRL-LR-105821-92-3 
UCRL-ID-110728 
K-2073-Vol.1 
K-2073-Vol.2 
K-2073-Vol.3A 
K-2073-Vol.3B 
DOE/MC/24257-3277 
DOE/MC/26029-3273 
DOE/MC/22118-3275 
DOE/MC/22118-3274 
DOE/MC/26029-3272 
DOE/MC/26366-3304 
DOE/MC/11076-3296 
DOE/PC/91292—T5 
DOE/PC/91291—-TS 
DOE/PC/92156-T1 
DOE/PC/91283-T5 
DOE/PC/91305—4 
DOE/PC/91296—5 
DOE/PC/89765—T12 
DOE/PC/91294-T3 
DOE/PC/91294—T5 
DOE/PC/92547—1 
DOE/PC/91301-5 
DOE/PC/91308—5 
DOE/PC/90309-9 
DOE/PC/91287—7 
DOE/PC/90305—-T10 
DOE/PC/89773—T3 
DOE/PC/89776-T 11 
DOE/PC/92532-T2 
DOE/PC/90547-T9 
DOE/PC/91047-T2 
DOE/PC/88654—T6 
DOE/PC/79796-T31 
DOE/PC/91280-T6 
DOE/PC/92543-T1 
DOE/PC/921 96—-T1 
DOE/PC/92122-T1 





Order No. 


DE93009707 
DE93009750 
DE93009752 
DE93009761 
DE93009763 
DE93009768 
DE93009773 
DE93009951 
DE93010067 
DE93010068 
DE93010069 
DE93010073 
DE93010074 
DE93010137 
DE93010140 
DE93010143 
DE93010209 
DE93010249 
DE93010356 
DE93612948 
DE93768696 
DE93768704 
DE93768705 
DE93768713 
DE93768720 
DE93768721 
DE93768722 
DE93768723 
DE93768736 
DE93768737 
DE93768742 
DE93768744 
DE93768748 
DE93768750 
DE93768752 
DE93768753 
DE93768754 
DE93768758 
DE93768759 
DE93768771 
DE93768772 
DE93768792 
DE93768793 
DE93768801 
DE93768804 
DE93768817 
DE93768846 
DE93768847 
DE93768848 
DE93768849 
DE93768861 
DE93768862 
DE93768890 
DE93768891 
DE93768892 
DE93768894 
DE93768905 
DE93768939 
DE93768954 
DE93769015 
DE93769017 
DE93769025 
DE93769026 
DE93769043 
DE93769055 
DE93769067 
DE93769068 
DE93769126 
DE93769131 
DE93769197 
DE93769199 
DE93769200 


Report No. 


DOE/PC/92111-T1 
DOE/ER/45305-T2 
DOE/MC/28162-3687 
DOE/ER/45436-—4 
DOE/ER/45259-16 
DOE/MC/29228-3294 
DOE/ER/61371-—1 
DOE/BC/14600—44 
DOE/BC/14662-11 
DOE/BC/14475—11 
DOE/BC/14651-9 
DOE/BC/14954—1 
DOE/BC/14852-1 
DOE/ER/13664-T1 
DOE/ER/45409-3 
DOE/ER/45275-6 
DOE/ER/45275-T2 
DOE/ER/45302-6 
PNL-—8563 
NEI-NO-296 
Juel-2590 
BfS-ET—13/92 
KFK-5033 
INIS-mf-14114 
Juel-2651 
Juel-2632 
Jue+2584 
Juel-2577 
GSF-1/92 
GKSS—92/E/15 
KFK—4981 
Juel+-2657 
ETDE-mf—93768748 
ETDE-mf—93768750 
ETDE-mf-93768752 
Juel+-2670 
CONF-9112154— 
ETDE-mf-—93768758 
ETDE-mf-93768759 
Jue+2656 
Juel-2644 

PTE-2 
ETDE-mf—93768793 
GSI-92-19 
GSF-€6/92 
FZR-92-11 
HMI-B-500 
GSF-13/92 
GKSS—92/E/13 
HD-PY-92/12 
GSI-92-67(prepr.) 
GSI}92-26 
IKE-5-233 
GSF-28/90 
Juel+-2668 
GSI-92-25 
BfS-ET—16/92 
KFK—4896 
KFK-5084 
FZR-92-08 
Juel-2631 
KFK-5092 
KFK-5069 
GSI92-02 
BONN-IR-92-17 
INIS-mf-14121 
GSF-16/92 
KFK-5100 
INIS-mf—14122 
IKE-2-91 
BONN-IR-$2-29 
BONN-IR-92-42 


Order No. 


DE93769201 
DE93769202 
DE93769203 
DE93769204 
DE93769205 
DE93769206 
DE93769220 
DE93769227 
DE93769228 
DE93769238 
DE93769243 
DE93769244 
DE93769245 
DE93769284 
DE93769285 
DE93769286 
DE93769311 
DE93769318 
DE93769319 
DE93769320 
DE93769321 
DE93769322 
DE93769323 
DE93769324 
DE93769325 
DE93769326 
DE93769327 
DE93769346 
DE93769348 
DE93769349 
DE93769350 
DE93769351 
DE93769352 
DE93769353 
DE93769354 
DE93769355 
DE93769366 
DE93769367 
DE93769368 
DE93769369 
DE93769370 
DE93769371 
DE93769372 
DE93769373 
DE93769374 
DE93769375 
DE93769376 
DE93769377 
DE93769378 
DE93769379 
DE93769380 
DE93769381 
DE93769382 
DE93769383 
DE93769384 
DE93769385 
DE93769386 
DE93769387 
DE93769388 
DE93769389 
DE937693390 
DE93769391 
DE93769392 
DE93769393 
DE93769394 
DE93769395 
DE93769396 
DE93769397 
DE93769398 
DE93769399 
DE93769400 
DE93769401 


Report No. 


BONN-IR-92-51 
BONN-IR-92-22 
BONN-IR-92-50 
MPI-PhE-92-23 
ETDE-mf—$3769205 
ETDE-mf—93769206 
ETDE-mf-93769220 
KFK-5066 
KFK-4927 

IPF-91-2 

KFK-5025 

BfS—5/92 

Juel-2576 
ETDE-mf-93769284 
SFB-191—17-A4-92 
KFK-5053 
GS}-92-68(prepr.) 
ETDE-IT—93-33 
ETDE-IT—93-35 
ETDE-IT—93-36 
ETDE-IT—93-37 
ETDE-IT—93-38 
ENEA-RT-INN-91-31 
ENEA-RT-INN—91-32 


ENEA-RT-ENERG-91-04 


ENEA-RT-INN—91-28 
ENEA-RT-INN—91-05 
ETDE-IT-93-41 
ENEA-RT-INN—91-39 
ENEA-RT-AMB-91-19 
ETDE-IT-93-47 
ETDE-IT—93-48 
ETDE-IT-93-52 
ETDE-IT—93-55 
ENEA-RT-INN-91-08 
ENEA-RT-INN—91-53 
ENEA-RT-INN—91-42 
ENEA-RT-INN—92-05 
ETDE-IT-93-59 
ETDE-IT—93-66 


ENEA-RT-ENERG-91-03 


ENEA-RT-INN—91-26 
ETDE-IT-93-34 
ETDE-IT—93-39 
ENEA-RT-INN-—91-24 
ENEA-RT-INN—91-22 
ENEA-RT-INN—91-30 
ENEA-RT-INN—91-23 
ENEA-RT-INN—90-63 
ENEA-RT-INN—92-1 1 
ENEA-RT-INN—91-50 
ETDE-IT—93-40 
ETDE-IT-93-42 
ETDE-IT-—93-43 
ENEA-RT-INN—90-65 
ENEA-RT-INN-91-38 
ENEA-RT-INN—91-52 
ENEA-RT-DISP-—90-03 
ETDE-IT-93-44 
ETDE-IT—93-45 
ENEA-RT-INN—91-56 
ETDE-IT-93-46 
ETDE-IT-93-49 
ENEA-RT-INN—91-51 
ENEA-RT-INN—-91-61 
ETDE-IT-93-50 
ETDE-IT-93-51 
ETDE-IT-93-53 
ETDE-IT-93-54 
ETDE-IT-93-56 
ETDE-IT-—93-57 
ETDE-IT-—93-58 


Order No. 


DE93769402 
DE93769403 
DE93769404 
DE93769405 
DE93769406 
DE93769407 
DE93769408 
DE93769409 
DE93769410 
DE93769411 
DE93769412 
DE93769413 
DE93769680 
DE93769681 
DE93769682 
DE93769683 
DE93769684 
DE93769685 
DE93769687 
DE93769690 
DE93769693 
DE93769880 
DE93769884 
DE93769885 
DE93769886 
DE93769887 
DE93769888 
DE93769889 
DE93769890 
DE93769899 
DE93769900 
DE93769901 
DE93769902 
DE93769904 
DE93769905 
DE93769910 
DE93769911 
DE93769912 
DE93769915 
DE93769919 
DE93769920 
DE93769922 
DE93769925 
DE93769928 
DE93769929 
DE93769931 
DE93769932 
DE93769937 
DE93769938 
DE93769939 
DE93769942 
DE93769943 
DE93769944 
DE93769947 
DE93769949 
DE93769950 
DE93769951 
DE93769952 
DE93769981 
DE93769982 
DE93769983 
DE93769984 
DE93769985 
DE93769986 
DE93769987 
DE93769989 
DE93769990 
DE93769991 
DE93769992 
DES93769993 
DE93769994 
DE93769995 


DE93769995 


Report No. 


ETDE-IT-93-60 
ETDE-IT-93-61 
ETDE-IT-93-62 
ETDE-IT-93-63 
ETDE-IT-93-64 
ETDE-IT-93-65 
ETDE-IT-93-67 
ENEA-RT-INN-91-54 
ETDE-IT-93-68 
ENEA-RT-NUCL-91-03 
ETDE-IT-93-69 
ENEA-RT-NUCL-91-31 
ETSU-S—1160/SBS/11 
ETSU-S—1160/SBS/25 
ETSU-S—1160/11 
ETSU-S—1160/25 
ETSU-S-1213 
ETSU-G-146 
ETSU-S-1342 
ETSU-B-1315 
ETSU-TID-4106 
DTH-LV-92-4(2.Ed.) 
NEI-DK-1054 
NEI-DK-1044 
AUC-IBT-R-9232 
AUC-IBT-R-9233 
AUC-IBT-R-9234 
NEI-DK-1046 
NEI-DK-1053 
NEI-DK-1059 
NEI-DK-1062 
NEI-DK-1064 
NEI-DK-1063 
NEI-DK-1060 
NEI-DK-1061 
NEI-DK-1078 
NEI-DK-1067 
NEI-DK-1081 
NEI-DK-1076 
NEI-F-178 
TKK-KO/LTK-70 
TKK-KO/ET-45 
NEI-FI-179 
SA-PUB-5/1988-Vol.2 
SA-PUB-4/1988-Vol.1 
VTT-ETRR-16 
VTT-ETRR-14 
KTMWE-C-31 
KTM/E-C-30 
VTT/LVIS2000-17 
TKK-NEMO-19 
TKK-NEMO-21 
IVO-B-04/92 
NEI-FI-182 
NEI-NO-312 
NEI-NO-313 
NEI-NO-314 
NEI-NO-315 
NUTEK-EO-92-3 
NUTEK-FBT-92-15 
NUTEK-NYEL-92-7 
IVL-B~-1074 
IVL-B-1078 
IVL-B-1081 
IVL-B~1082 
CBI-R-92-2 
SNV-4087 
NEI-SE-107 
NUTEK-R-92-42 
NUTEK-R-92-56 
NUTEK-GT-93-1 
NUTEK-KOL-93-1 
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DE93769996 


Order No. 


DE93769996 
DE93769997 
DE93769998 
DE93769999 
DE93770000 
DE93770001 
DE93770002 
DE93770003 
DE93770005 
DE93770006 
DE93770007 
DE93770008 
DE93770009 
DE93770010 
DE9377001 1 
DE93770012 
DE93771165 
DE93771166 
DE93771167 
DE93771173 
DES3771174 
DE93771175 
DE93771176 
DE93771180 
DE93771183 
DE93771184 
DE93771240 
DE93771241 
DE93771242 
DE93771285 
DE93771286 
DE93771287 
DE93771288 
DE93771289 
DE93771383 
DE93771402 
DE93771403 
DE93771406 
DE93771407 
DES93771408 
DES3771409 
DE93771410 
DE93771411 
DE93771416 
DE93771417 
DE93771418 
DE93771419 
DE93771420 
DE93771421 
DE93771422 
DE93771423 
DE93771428 
DE93771662 
DE93771663 
DE93771664 
DE93771665 
DE93771742 
DE93771743 
DE93771745 
DE93771746 
DE93771747 
DE93771748 
DE93771749 
DE93771750 
DE93771751 
DE93771752 
DE93771758 
DE93771759 
DE93771760 
DE93771765 
DE93771806 
DE93771807 


850 


Report No. 


NUTEK-KOL-93-2 
NUTEK-KOL-93-3 
NUTEK-NGAS-$983-1 
NUTEK-NGAS-93-2 
NUTEK-NGAS-93-3 
NUTEK-NGAS-93-4 
NUTEK-NGAS-93-5 
NUTEK-VP-93-1 
SP-—92-46 

SP—92-47 

SP-92-48 

SP-92-49 

FU—92-7 

FU-—92-8 

FU-—92-9 

FU—92-14 

NIFS—195 
NIFS—192 
JAERI-M-92-129 
INS—952 

INS—948 

INS—951 

INS—949 

NIRS-R-22 
JAERI-M—92-203 
JAERI-M-—92-204 
JAERI-M—92-087 
INS—936 

INS—937 

INS—935 

NIFS—138 
NIFS—140 
NIFS—155 
NIFS-157 
JAERI-M-92-122 
JAERI-M-—92-151 
JAERI-M-92-147 
PSC—24 

PSC—25 

PSC—26 

NIFS—171 

NIFS—172 
NIFS—174 
NIFS—182 
NIFS—183 
NIFS-178 
JAERI-M-—92-139 
JAERI-M-92-155 
JAERI-M—92-162 
KEK-—92-9 
NIFS-DATA-19 
NIFS—191 
KFK-—5035 
KFK-5037 
KFK-5041 
GSF-2/92 
ETDE-mf-93771742 
ETDE-mf-—$93771743 
ETDE-mf—$3771745 
DESY—92-145 
DESY-—92-147 
DESY—92-143 
DESY-—92-142 
DESY—92-135 
DESY-—92-144 
INIS-mf—14116 
GSI-92-21 
Juel-2646 
Juel-2667 
Juel-2674 
ETDE-mf-9377 1806 
ETDE-mf-9377 1807 
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Order No. 


DE93771911 
DE93771916 
DE93771917 
DE93771947 
DE93771951 
DE93771952 
DE93771953 
DE93771954 
DE93771955 
DE93771956 
DE93771957 
DE93771967 
DE93771968 
DE93771969 
DE93771970 
DE93771971 
DE93771972 
DE93771973 
DE93771974 
DE93771975 
DE93771976 
DE93771978 
DE93771979 
DE93771980 
DE93771981 
DE93771982 
DE93771983 
DE93771984 
DE93771985 
DE93771990 
DE93774283 
DE93774299 
DE93774302 
DE93774318 
TI93003493 
TI93003988 
TI93004306 
TI93004459 
TI93004572 
T193004574 
T193004579 
TI93004580 
TI93004581 
TI93004656 
T193004791 
TI93005027 
T1I93005293 
T193005307 
T193005414 
TIS3005425 
TI93005543 
7193005713 
TI93005715 
T193005717 
T193005718 
TI93005789 
TI93005790 
TI93005842 
TI93005942 
TI93006026 
TI93006028 
TI93006030 
TI93006225 
TI93006314 
TI93006315 
T193006316 
TI93006367 
TIS3006368 
TI93006369 
TI93006545 
TI93006561 
TIS3006585 


Report No. 


ETDE-mf-93771911 
INIS-mf-14124 
KFK-5050 
ETDE-mf-9377 1947 
DESY-92-162 
DESY-—92-161 
DESY—92-159 
DESY—92-155 
DESY-92-151 
DESY-92-149 
DESY—92-165 
IPP-5/38 

IPP—4/250 

IPP—1/268 

IPP—4/255 

IPP—4/254 

IPP—5/44 

IPP—4/253 

IPP—Il/174 

IPP—1/265 

iIPP—6/306 

IPF—90-1 

IPF—91-5 

IPF—91-6 

Juel-2548 

Juel-2605 

IPF—91-1 

IPF—90-3 

IPF—91-4 
INIS-mf-14123 
ETDE-IT-—93-73 
RTI-STUDI-ENE-92-1 
ETDE-IT—93-76 
ENEA-RT-NUCL-—91-28 
NUREG—1358-Suppl.1 
NUREG/CP-0123-SuppIl.1 
NUREG/CR-5932 
NUREG/CR-5756 
OCDO-93004572 
OCDO-93004574 
OCDO-33004579 
OCDO—-93004580 
OCDO-93004581 
NUREG-—0940-Vol.11-No.3 
NUREG/CR-4219-Vol.9-No.1 
NUREG—1435-Suppl.2 
NUREG/CR-5929 
NUREG—1365-Rev.1 
CONF-9205291—1 
NUREG-—0837-Vol.12-No.3 
NUREG—1363-Vol.4 
NUREG/CR-5923 
NUREG/CR-5945 
NUREG/CR-5906 
NUREG/CR-5876 
NUREG—1466 
NUREG/CR-5947 
NUREG/CR-5545-Rev.1 
DOE/S—0103P 
OCDO-93006026 
OCDO-93006028 
OCDO-93006030 
NUREG/CR-5818 
NUREG/CR-5938 
NUREG/CR-5917-Vol.2 
NUREG/CR-5914 
OCDO-93006367 
OCDO-93006368 
OCDO-93006369 
GRIE$1/0047 
NUREG-—0090-Vol.15-No.3 
OCDO-93006585 


Order No. 


TIS3006586 
TI93006587 
TI93006588 
TIS3006589 
TI93006591 

TI93006594 
TI93006655 
T1I93006910 
TI9300691 1 

TI93006916 
TIS3007460 
T1I93007490 
T193007492 
T1I93007533 
T193007535 
TI93007538 
T193007924 
T193007925 
TI93007926 
T193008171 

T193008173 
TI9300861 1 

T193008751 

TI93009016 
T1I93614892 
T1I93614960 
TI93615443 
T198615575 
T1I93615576 
TI93615955 
TI93616006 
T193616094 
TI93616248 
TI93616335 
TI93616505 
T193616658 
T193616659 
TI93616660 
TI93616798 
T1I93616808 
TI93616823 
T193616885 
TI93616976 
TI93617011 

T193617153 
7193617191 

7193617192 
TI93617193 
TI93617209 
T193617243 
TI93617246 
7193617262 
T193617263 
T193617266 
7193617267 
7193617274 
7193617325 
7193617422 
T1I93617426 
1193617427 
7193617439 
T193617446 
T193617466 
7193617479 
T1I93617498 
TI93617520 
7193617541 
7193617548 
TI93617629 
TI93617696 
7193617818 
TI93617841 


Report No. 


OCDO-93006586 
OCDO-93006587 
OCDO-93006588 
OCDO-93006589 
OCDO-93006591 
OCDO-93006594 
NUREG-0713-Vol.12 
NUREG/CR-5964 
NUREG/CR-5883 
NUREG-0750-Vol.36-No.1 
NUREG/CR-5836 
NUREG/CR-5961 
NUREG—1021-Rev.7 
DOE/RW-0051/Rev.2 
DOE/RW-0307P-7 
NUREG/CR-5766 
DOE/IG-0318 
DOE/IG—0319 
DOE/IG-0317 
NUREG/CR-5922 
NUREG-0750-Vol.36-No.3 
DOE/RW-0403 
DOE/IG-—0320 
NUREG-—0936-Vol.11-No.4 
NEI-NO-297 
INIS-mf—13445 
DOE-HMIP-RR-92.069 
UWThPh-1992-22 
UWThPh—1992-28 
INIS-mf-13430 
IC—92/331 
INIS-mf—13448 
INIS-mf—13435 
INIS-mf—13449 
INIS-mf-13440 
JINR-R-1-91-537 
JINR-R—1-91-538 
JINR-R-1-91-554 
INIS-mf—13438 
AECL-10545 
JINR-R-17-91-269 
IFVE-OTF-91-189 
JINR-R—-1-91-545 
AEA-InTec—1026 
PINSTECH-NPD-132 
CEA-R-5607 
CEA-CONF—11127 
CEA-CONF-11128 
CEA-CONF—-11156 
INIS-XN-—429 
STRIPA-TR-92-19 
PINSTECH-RIAD—129 
PINSTECH-RIAD—-133 
PINSTECH-RIAD—130 
PINSTECH-RIAD—132 
ESA-SP-346 
KlYal-91-25 
INIS-mf-13441 
CEA-CONF-11129 
CEA-CONF—-11130 
CEA-CONF-11124 
CEA-LNS-SM-92-18 
CEA-CONF—11131 
KlYal—91-13 
CEA-CONF-11136 
CEA-CONF—11088 
OUP-92-37 

SKN-55 
IAEA-INFCIRC—417(E/F/R/S) 
ITP-92-41 
CTH-IEFT-PP—1992-22 
EUR-CEA-FC—1470 





Order No. 


T198617879 
T193617883 
T193617962 
T1I93617963 
TI98617964 
TI93618000 
TI93618012 
TI93618031 
T193618048 
TI93618052 
TI93618057 
T193618068 
T193618070 
T1I93618071 
T193618081 
TI93618082 
TI93618087 
TI93618092 
T193618093 
7193618113 
TI93618114 
T198618119 
7193618121 
T1I93618208 
T1938618213 
T1I93618214 
TI93618220 
T193618234 
7193618261 
T193618262 
T193618282 
TI93618283 
TI93618348 
T193618354 
T1I93618357 
TI93618362 
T193618364 
TI93618365 
TI93618366 
7193618367 
TI93618368 
T193618369 
T193618370 
Ti93618390 
T1I938618405 
TI93618406 
T193618416 
7193618418 
T193618419 
T1I93618422 
7193618423 
T193618448 
TI93618449 
TI93618450 
T1I93618451 
T193618452 
T1938618453 
T1I93618454 
TI938618455 
TI93618494 
TI93618496 
T193618497 
TI93618498 
TI93618499 
TI93618500 
TI93618501 
TI93618502 
TI93618506 
TIS3618509 
TI93618510 
7193618511 
7193618518 


Report No. 


EUR-CEA-FC—1466 
PINSTECH-NPD-131 
CEA-CONF-11158 
INIS-mf-13452 
INIS-mf-13453 
|IAEA-TECDOC-675 
BARC—1992/P/002 
INIS-mf-13439 
CEA-CONF-11125 
EUR-14492 
EUR-14065 
FRNC-TH-3725 
CEA-CONF-11126 
FRCEA-TH-373 
CEA-R-5606 
ECN-RX-92-045 
CEA-R-5616 
ECN-RX-92-014 
ECN-RX-92-020 
INIS-XN-427 
ITF—92-5 
CEA-LNS-Ph-92-26 
INIS-XN-428 
CEA-R-5608 
SCPRI-RM-9-1982 
CEAC-R-9-92 
CEA-R-5604 
BARC—1992/P/004 
EUR-14710 
EUR-14712 
EUR-14713 
INIS-GB-448 
CEA-CONF-11154 
GANIL-A-92-09 
CEA-LNS-GT-—92-10 
CEA-LNS-GT-92-11 
GANIL-A-91-05 
GANIL-A-91-06 
GANIL-A-92-10 
GANIL-A-92-11 
GANIL-A-92-12 
GANIL-A-92-13 
GANIL-A-92-14 
IRF-132-91-16 
INIS-XN-430 
INIS-XN-432 
CEA-CONF-11 134 
ECN-RX-92-018 
ECN-RX-92-033 
EUR-14498 
IAEA-TECDOC-682 
CEA-CONF-11091 
CEA-DES—083 
CEA-DES—095 
CEA-DES—099 
CEA-N-2702 
EDF-R-92-NI-B-0023 
EDF-R-92-Ni-J-0003 
EUR-14179 
CEA-CONF-11133 
BARC—1992/E/004 
BARC—1992/E/016 
BARC—1992/E/017 
CEA-DES—082 
KANUPP-ISR-637.2-2 
KANUPP-STR-90-3 
KANUPP-STR-92-6 
EUR-14153 
BARC—1992/E/011 
BARC—1992/E/014 
CEA-CONF—11165 
CEA-R-5605 


Order No. 


T193618524 
T1I93618527 
T1I93618528 
T193618529 
T193618532 
T193618543 
TI93618550 
TI93618551 
TI93618558 
T1I93618559 
T193618560 
TI93618561 
T193618562 
T193618563 
TI93618564 
T193618565 
T193618566 
T1I93618567 
7193618573 
T193618574 
T193618603 
7193618623 
T193618627 
T193618629 


TI93618630 
TI93618636 
TI93618637 
T193618669 
TI93618676 
T193618677 
T1I93618678 
T193618685 
T1I93618686 
T193618688 
TI93618695 
T193618702 
TI93618703 
T193618704 
T193618705 
T1I93618710 
7193618713 
T193618726 
T193618728 
T193618736 
7193618739 
TI98618755 
TI93618775 
T193618777 
TI93618800 
Ti93618834 
TI93618864 
TI93618865 
T193618873 
T193618874 
TI93618885 
TI93618888 
TI93618889 
TI93618915 
TI93618939 
TI93618940 
TIS36183977 
TI93618984 
TI93618985 
7193619018 
T193619021 
Ti93619039 
T193619048 
T1I93619049 
TI938619134 
TI93619178 
TIS3619205 


Report No. 


CEA-LNS-Ph-92-18 
CEA-CONF-11166 
CEA-DAPNIA-SPP-92-08 
GANIL-R-92-12 
CEA-DAPNIA-SPhN-92-07 
CEA-R-5611 
CEA-R-5615 
ECN-RX-92-024 
DOE-HMIP-RR-91/005 
DOE-HMIP-RR-91/050-(Pt.2) 
DOE-HMIP-RR-92.050-(Pt.1) 
DOE-HMIP-RR-92/050-(Pt.3) 
DOE-HMIP-RR-92.065 
DOE-HMIP-RR-92.094 
DOE-HMIP-RR-92/103 
ECN-C-92-045 
ECN-C-92-046 
ECN-C-92-056 
INIS-mf-13454 
INIS-XN-433 
INIS-mf-13458 
CEA-CONF—11160 
BARC—1992/E/015 
IAEA-INFCIRC— 
2(Rev.42)E/F/R/S 
INIS-mf-13461 
CEA-N-2703 
CEA-R-5614 
CEA-CONF-11188 
LNCC-017/92 
LNCC-024/92 
LNCC-025/92 
CEA-N-2705 
CEA-N-2706 
INIS-mf-13463 
INIS-mf-13462 
CEA-DAPNIA-SPhN-92-06 
CTA-IEAV-RP-036/88 
ECN-RX-91-041 
ITP-91-40 
CTA-IEAV-RP-044/88 
KINR-91-38 
CEA-DAPNIA-SPP-92-06 
CEA-DAPNIA-SPP-92-01 
CEA-DAPNIA-SPP-92-15 
CEA-DAPNIA-SPhN-92-08 
CEA-CONF—11155 
CEA-N-2704 
INIS-mf-13455 
BARC-1992/P/001 
EUR-CEA-FC-1458 
ECN-C-92-049 
INIS-mf-13457 
ECN-RX-91-038 
ECN-RX-91-039 
ECN-RX-92-015 
BARC—1992/P/003 
CEA-CONF-11189 
CEA-CONF—11187 
INIS-mf-13475 
INIS-mf-13490 
INIS-mf-13468 
INIS-mf-13471 
INIS-mf-13488 
INIS-mf—-13472 
INIS-mf-13470 
IAEA-AL-069 
INIS-mf-13474 
INIS-mf-13493 
IC-92/419 
INIS-mf-13484 
IAEA-R-5467-F 


Order No. 


T193619211 
T1I93619228 
TI93619229 
TI93619232 
T193619289 
TI93619292 
T193619298 
T1I93619305 
T193619315 
T193619334 
T193619369 
T193619372 
T193619375 
T1I93619377 
T193619381 
T193619382 
T193619415 
TI93619416 
T193619417 
T193619420 
T193619421 
7193619423 
T193619424 
T1I93619426 
T193619427 
7193619428 
7193619431 
T1I93619432 
T193619433 
T193619434 
T193619435 
TI93619436 
T1I938619437 
T193619438 
T193619439 
TI93619440 
T1I93619448 
TI93619458 
TI93619459 
TI93619462 
T193619463 
TI93619466 
T193619479 
T1I93619480 
TI93619481 
7193619515 
TI93619562 
TI93619569 
TI93619570 
T193619571 
T1938619572 
TI93619573 
T1I93619577 
T1IS3619579 
TI93619580 
7193619581 
TI93619582 
TI93619583 
TI93619584 
T193619585 
TI93619586 
T198619587 
TI93619588 
TI93619589 
TI93619590 
T1I93619591 
TI93619602 
TI93619606 
TI93619607 
T1I93619629 


Ti93619636 


193619636 


Report No. 


UNDRO-92/05 
NRCN(TN)-139 
IC—92/286 
INIS-mf-13476 
FRCEA-TH-375 
SCPRI-RM—10-1992 
EUR-14524 
NRCN(TN)-142 
INIS-mf-13489 
EDF—92-NV-00010 
INIS-mf-13495 
INIS-mf-—13478 
IC—92/374 
EUR-14494 
IAEA-TECDOC-678 
IAEA-TECDOC-679 
ECN-RX-91-078 
INIS-mf-13469 
EUR-—14005/1 
EUR-—14196 
INIS-mf—13464 
BARC—1992/E/012 
ECN-RX-91-089 
|IAEA-TECDOC-681 
IAEA-TECDOC-684 
IAEA-TECDOC-685 
EDF-R-—92-NB-0026 
EDF-R-92-NI-B-0020 
EDF-R-92-NI-B-0021 
EDF-R-—92-NI-B-0024 
EDF-R-—92-NI-B-0025 
EDF—-92-NB-00028 
EDF-92-NB-00029 
EDF—-92-NB-00030 
EDF-92-NB-00031 
INIS-mf-13492 
IAEA-TECDOC-694 
EDF-R-—92-NI-B-0018 
IAEA-TECDOC-687 
IAEA-SR-179/14C 
INIS-mf-13465 
CEA-R-5603 
INIS-mf-13459 
INIS-mf—13460 
INIS-mf-13467 
CEA-DAPNIA-92-01 
CEA-R-5623 
IAEA-AL—060 
IAEA-WMRA-21 
DOE-HMIP-RR-92.053 
EUR-14111 
IAEA-TECDOC-689 
CEA-CONF—11205 
DOE-HMIP-RR-92.061-(Pt.1) 
DOE-HMIP-RR-92/061 -(Pt.2) 
DOE-HMIP-RR-92/061 -(Pt.3) 
DOE-HMIP-RR-92/087 
EUR—14100 
EUR-14171 
EUR-—14185 
EUR-14352 
EUR-14478 
EUR-14598 
Nirex—327 
NSS/R-227 
NSS/R-274 
INIS-XN—434 
EUR-14543 
INIS-mf—13473 
IAEA-INFCIRC— 
209(Rev. 1/Mod.1/Add.1) 
IAEA-INFCIRC—293(Mod.1) 
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TI93619637 


Order No. 


TI93619637 
T193619638 
T193619641 
T1I93619642 
T1I93619643 
TI93619644 
TI93619656 
T193619663 
T1I93619664 
TI93619665 
TI93619666 
T193619667 
T193619668 
TI93619669 
T193619670 
TI93619671 
T193619672 
T193619673 
T1I93619674 
T193619675 
T193619676 
T193619677 
Ti93619678 
T193619679 
T1I93619680 
TI93619681 
T1I93619682 
TI93619683 
T193619684 
T193619685 
T1I93619686 
T193619687 
TI93619688 
T193619705 
T193619706 
T193619707 
T193619708 
T193619709 
7193619711 
7193619715 
T193619716 
TI93619717 
7193619718 
T193619719 
Ti93619720 
7193619721 
7193619722 
T1I93619723 
T1I93619724 
T1I93619762 
T1I93619763 
T193619764 
T193619769 
T193619770 
T193619780 
T193619781 
T193619786 
TI93619799 
T193619800 
T193619809 
T19361981 1 
T1I93619862 
TI93619880 
TI93619909 
T193619910 
TI93619929 
TI93619948 
T193619952 
TI93619953 
Ti93619957 
TI93619958 
T193619964 


852 


Report No. 


IAEA-INFCIRC—413 
IAEA-INFCIRC—415 
IAEA-NDS-0(rev.93/3) 


IAEA-NDS—0(suppl.rev.93/3) 


|AEA-NDS-7(rev.93/3) 
CEA-CONF—11004 
INIS-mf-13480 
IC-92/268 
IC-92/291 
IC-92/296 
Ic-92/323 
IC-92/324 
Ic-92/381 
IC-92/384 
IC-92/385 
IC-92/386 
ic-92/388 
IC-92/389 
IC-92/394 
IC-92/395 
IC-92/397 
IC-92/398 
IC-92/399 
IC-92/401 
IC-92/406 
IC-92/407 
IC-92/410 
IC-92/415 
C-92/417 
IC-92/418 
IC-92/425 
IC-92/430 
ITP-92-14 
IC-92/347 
IC-92/390 
IC-92/391 
IC-92/412 
VAEC-A-001 
FRCEA-TH-374 
FRCEA-TH-376 
IC-92/284 
IC-92/285 
IC-92/416 
IC-92/421 
IC-92/422 
IC-92/428 
IC-92/431 
WIS-PH-92-81 
WIS-PH-92-86 
IC-92/414 
IC-92/432 
LAL-92-64 
IC-91/253 
IC-92/387 
IC-92/405 
IC-92/353 
WIS-PH-92-105 
IC-92/404 
IC-92/408 
IC-92/429 
ECN-RX-92-022 
IC-92/427 
IAEA-NDS-111 
IAEA-NDS—139 
IAEA-NDS—140 
CEA-DAPNIA-SPhN-92-09 
KlYal-91-20 
ECN-I-92-032 
CEA-N-2701 
LAMP-92/5 
VAEC-A-002 
LAMP-92/6 
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Order No. 


TI93619965 
TI93619975 
TI93619986 
T1I93619991 

TI93619993 
TI93619994 
TI93619999 
TI93620000 
T1I93620166 
T193620167 
TI93620169 
T193620170 
7193620171 

T1I93620172 
T1I93620173 
TI93620206 
TI93620280 
TIS3620282 
TI93620495 
TI93620496 
TI93620499 
T1I93620534 
T193620535 
TI93620563 
TI93620564 
TI93620576 
TI93620577 
T1I93620579 
TIS3620580 
TI93620636 
TI93620677 
T193620715 
TI93620716 
T193620722 
TI93620726 
T193620727 
TI93620729 
TI93620730 
T193620731 

T193620738 
T1I93620782 
TI93620805 
TI93620828 
TI93620829 
TI93620840 
TIS3620860 
TI93620912 
TI93620976 
T1I93620977 
T193620978 
TI93620979 
TIS3620980 
TI93620981 

TI93620982 
TI93620983 
TI93620984 
TI93620985 
TI93620986 
Ti93620987 
TI93620991 

TI93620995 
T193621000 
TI93621001 

TI93621006 
T1I93621013 
TI93621031 

TI93621032 
T193621033 
T1I93621049 
T1I93621060 
TI93621067 
TI93621068 


Report No. 


IC—92/364 
TRITA-ALF—-92-03 
IC—92/411 
IC—92/423 
IPPCZ-322 
IPPCZ-326 
INIS-mf-13477 
INIS-mf—13491 
IC—92/352 
IC—92/379 
INIS-mf—13482 
INIS-mf-13483 
INIS-mf—13485 
INIS-mf—13486 
INIS-mf—13487 
INIS-mf—13481 
INIS-mf—13494 
YJT-92-20 
KFT/-92-34 
KlYal-92-10 
KFTI-92-35 
KFTE91-1 
SVF—436 
SKB-TR-92-26 
SVF—-435 
KFT-91-review 
KFTI-91-19 
KFTI-92-14 
KFTI-92-44 
KFTI-91-17 
STRIPA-TR-92-28 
VTT-TIED-—1394 
VTT-TIED—1399 
BHR-66 
SKB-TR-92-21 
SKB-TR-92-28 
YJT-92-17 
YJT-92-18 
YJT-92-19 
GTK-YST-79 
STUK-A-106 
IAEA-TECDOC—688 
INIS-GB—469 
INIS-GB—470 
STUK-A-105 
LUMEDW-MEXL-—1024-1992 
LUMEDW-MEFL-1009 
KFTE-91-30 
KFTE-91-33 
KFT/-91-37 
KFTI-91-39 
KFT/-91-49 
KFTI-91-52 
KFTI-91-7 
KFTI-92-31 
KFTI-92-32 
KFTI-92-33 
KFTF-92-45 
KFTI-92-5 
KFT--92-22 
KFTF91-25 
DLUSCVTM-—89E 
KFTE91-6 
KFTI-91-40 
AEA-RS—1159 
FEI-2105 
NEI-SE—100 
VTT-TIED—1231 
LUTFD2-TFRT—1040 
VTT-TIED—1400 
AEA-RS—2278 
AEA-RS—5196 


Order No. 


TI93621069 
TI93621071 
TI93621072 
TI93621 123 
TI 13621157 
T193621159 
TI93621160 
T193621170 
TI93621171 
TI93621250 
TI93621 256 
T193621258 
TI93621262 
TI93621263 
TI93621264 
TI93621265 
TI93621266 
TI93621267 
TI93621268 
TI93621269 
TI93621284 
TI93621287 
TI93621289 
TI93621290 
TI93621305 
TI93621315 
7193621316 
7193621317 
TI93621319 
TI93621320 
T1I93621326 
TI93621340 
T193621341 
TI93621349 
TI93621350 
7193621351 
T193621352 
TI93621353 
TI93621354 
TI93621355 
7193621356 
7193621373 
T1I93621374 
7193621377 
T193621378 
TI93621379 
T1I93621380 
T193621381 
TI93621382 
TI93621383 
TI93621384 
T1938621419 
TI93621420 
T193621421 
T193621422 
T1I93621431 


7193621443 
T193621451 

TI93621452 
TI93621461 

TI93621462 
TI93621469 
T193621472 
7193621473 
T193621474 
T193621479 
TI93621480 
7193621481 
T193621487 
TI93621498 
TI93621499 


Report No. 


AEA-RS-5319 
AEA-RS—5344 
EUR-14568 
FRCEA-TH-377 
KFTI-92-27 
KFTH-91-32 
KFTI-91-8 
IFVE-ONF-91-138 
KFTI-92-38 
KFTE91-34 
KEMAKTA-AR-91 -26 
SKB-TR-92-19 
AEA-D and R-237 
DOE-HMIP-RR-92/032 
DOE-HMIP-RR-92.101 
NEI-SE-102 
NEI-SE—103 
NEI-SE-—104 
NEI-SE-105 
SKI-TR-92-21 
SKB-TR-92-24 
SKB-PLAN-92 
KFTI-92-15 
KFTI-92-16 
NUTEK-R-92-41 
KFT-92-39 
KlYal-92-9 
SKI-TR-91-13 
SKI-TR-91-18 
SKI-TR-92-19 
NEI-SE-111 
JINR-E-5-91 -533 
JINR-E-5-91 -534 
KFTI-91-10 
KFT}-91-14 
KFTI-91-18 
KFTI-91-27 
KFTE-91-29 
KFTI-91-42 
KFTI-91-51 
KFTI-92-4 
LYCEN-9201 
JINR-E-2-91-573 
IC—92/409 
IHEP-OTF-91-136 
JINR-R-2-91-473 
KFTE91-12 
KFTI-92-6 
KFTI-92-7 
LiYaF—-1695 
LIYaF-1696 
IFVE-OTF-90-172 
KFTE-91-20 
KFTI91-21 
KFTI-91-46 
LUNFD6-TFME-—1024-1-6- 
1992 
IFVE-OEF—-91-40 
IHEP-OTF—91-137 
LIYaF—1699 
AEA-RS-5219 
AEA-RS—5262 
LUNFD6-NFFK-1005 
KFTI-91-28 
KFTE91-5 
KFTI-92-42 
KFTI-91-4 
KFTI-92-36 
INIS-mf-13498 
LUNFD6-NFFK-—1004 
AEA-RS—1082 
FEI-2157 





Order No. 


TI93621502 
TI93621503 
TI93621504 
T1I93621505 
T1I93621527 
TI93621541 
TI93621599 
TI93621600 
T1I93621601 
TI93621606 
T193621607 
T193621608 


Report No. 


CTH-RF-92 
FEI-2164 
IFVE-ORI-91-118 
KFTI-91-2 
VAEC-A-007 
KFTI-91-13 
KFTE-91-44 
TRITA-ALF—92-04 
TRITA-ALF—92-06 
INIS-mf—13479 
JET-R-92-10 
KFTE-91-35 


Order No. 


T193621609 
TI93621639 
T193621640 
T1I93621641 
T1I93621642 
T193621643 
TI93621652 
T193621653 
TI93621654 
TI93621655 
T193621656 
T1I93621657 


Report No. 


KFTI-92-40 
KFTI-91-23 
KFTE-91-24 
KFTI-91-36 
KFTI-92-25 
KFTI-92-43 


CTH-IEFT-PP—1992-28 
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